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ACHIEVING OUR E-BIKING POTENTIAL

EXECUTIVE SUMMARY

• E-bikes can help increase the diversity of people using cycling as  
a mode of transport, as well as broadening the type and length 
of trips cycled.

• The carbon savings of switching from a petrol or diesel car to 
an e-bike are many times greater than that of switching to an 
electric car or an electric motorbike.

• Using the DfT’s Propensity to Cycle Tool, we calculate that mass 
access to e-bikes alongside improved infrastructure could save 1 
million tonnes of CO2e and bring health and economic benefits 
of £2.2 billion annually, just from commuting trips alone.

• With cost still a significant barrier to electric car adoption, 
financial support for e-bike adoption could provide access to 
low-carbon transport for people across a wider range of income 
groups.

• A poll found that 41% of people agree that e-bikes will help 
reduce carbon emissions quicker than e-cars, with only 17% 
disagreeing. Of those who expressed an interest in purchasing 
an e-bike, two-thirds (67%) agreed that upfront cost was putting 
them off, but around half (53%) of these would be likely or 
extremely likely to do so if there was a government subsidy of 
£250 on a £1000 e-bike.
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ACHIEVING OUR E-BIKING POTENTIAL

This report was commissioned by #BikeIsBest to examine some of 
the benefits of achieving our e-biking potential. 

It includes 1) a review of academic and policy literature 2) use of 
the Department for Transport’s Propensity to Cycle Tool examining 
carbon and health savings from switching commuting trips to cycling 
and e-biking, and 3) a new public opinion survey on attitudes to 
e-bikes. 

The report was led by the Active Travel Academy’s Dr. David  
Fevyer with input from ATA’s Professor Rachel Aldred and  
Dr. Ersilia Verlinghieri.

ABOUT THE REPORT
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WHAT ARE E-BIKES?

The term e-bike can refer to a range of electrically assisted bicycles, 
however, the focus of this report is upon ‘pedelecs’ (Pedal Assisted 
Electric Cycles) conforming to CEN1 standard EN 15194:2017. 

These e-bikes provide electrical assistance in response to the rider’s 
pedalling. It reaches up to a maximum power output of 250w that 
reduces as the bicycle speed increases towards a limit of 25km/h 
(15.5mph). Above this speed, no further electrical assistance is 
provided and the bicycle effectively operates as a conventional bicycle 
with all power being produced by the rider. 

These limits on power and speed mean that pedelecs can provide 
assistance to the rider in overcoming the physical effort presented  
by hills, headwinds, and fatigue, whilst still operating within the speed  
range of conventional bicycles and providing riders with healthy  
physical activity. 

The effect for the rider is that they can sustain a moderate cycling 
speed at a comfortable level of exertion across a range of otherwise 
challenging riding situations.

The basic technology of e-bikes has been incorporated into the full 
range of existing bicycle categories and uses, including utility bikes, 
hybrid or leisure bikes, folding bikes, road and mountain bikes, and 
cargo bikes. The technology is also available in other types of cycle 
such as tricycles and handcycles.

E-bikes use electrical power to make pedalling easier, 
which is especially useful when going up hills or across 
longer distances.
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POTENTIAL BENEFITS OF E-BIKE USE

E-bike use can benefit health and reduce carbon emissions. As well  
as providing a solution for some personal trips, it can help address  
the growing problems generated by motorised urban freight,  
including congestion.

Health

The primary health benefits of e-bikes parallel those of conventional 
bicycles. Increased physical activity benefits the individual transport 
user’s physical health (Mueller et al., 2015) and mental health (Leyland 
et al., 2019). Meanwhile, reduced air pollution benefits both the individual 
transport user and the wider population (Rojas-Rueda et al., 2011). 

As with pedal cycle use, studies have found that physical activity from 
e-biking generates clinically significant health benefits (Lobben et al., 
2019; Peterman et al., 2016). Because e-bikes require less effort than 
conventional bicycles at speeds below 25km/h, the physical activity 
benefits of e-bikes are typically lower than for conventional bicycles 
per given trip distance. For instance, one study comparing energy 
expenditure found that e-bike riders expended 24% less energy than 
conventional bicycle riders across the same route (Langford et al., 

2017). However, research has also found that e-bike users and users 
of conventional bicycles have comparable overall levels of physical 
activity, because e-bike users take longer trips (Castro et al., 2019).

In terms of the health impacts of local air pollution, e-bikes produce 
no exhaust particulates in use. In this regard they are comparable to 
conventional bicycles and also to electric cars - also known as EVs.1 
However, non-exhaust particulate emissions remain a problem with 
EVs. Several studies identify high levels of PM10 and PM2.5 produced 
through brake and tyre wear and road-surface abrasion  
(Timmers and Achten, 2016; Praticò and Briante, 2020). Whilst there is 
no current data on the particulate emissions on e-bike brakes, tyres, 
and road abrasion, a vehicle’s particulate emissions through these 
mechanisms has been shown to be determined by vehicle weight 
(Simons, 2013). Given that e-bikes weigh an average of 27kg (Weiss 
et al., 2020) and that this is 2.25% the weight of an average car at 
1200kg (Beddows and Harrison, 2021), equivalent e-bike emissions can 
be assumed to be extremely small. The lower speed of e-bikes would 
reduce this impact even further.

 1. Comité Européen de Normalisation, the European standards organisation.

E-bikes deliver health benefits by enabling meaningful 
physical exercise whilst also emitting much less 
particulate pollution than electric cars. 

E-bikes require less electricity than electric cars, so 
greater reductions in carbon emissions are achievable 
with e-bikes.
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POTENTIAL BENEFITS OF E-BIKE USE

Carbon

In addition to the health benefits of reducing local air pollution, e-bikes 
enable reductions in carbon emissions, particularly Scope 1 emissions1 
compared to petrol and diesel vehicle use. Several studies have utilised 
travel diaries to assess the carbon reduction effects of owning an 
e-bike, ranging from 87kg and 144kg CO2e per person per year (Fyhri 
et al., 2016) to 272kg and 394kg CO2e per person per year (Winslott 
Hiselius and Svensson, 2017). One study that looked specifically at NHS 
commuting and GP home visits found a decrease of 748kg CO2e per 
person per year (Pierce et al., 2013).

When compared to electric cars, e-bikes perform the same as Battery 
EVs (BEVs) in producing 0kg Scope 1 emissions per km (compared 
to 0.18242kg CO2e per km for an average car) (Department for 
Business, Energy & Industrial Strategy, 2017)). Like BEVs, e-bikes also 
out-perform the Scope 1 carbon reduction potential of both Hybrid 
EVs (HEVs) and Plug-in Hybrid EVs (PHEV), which produce 0.11792kg 
CO2e and 0.06863kg CO2e per km respectively for average size cars 
(Department for Business, Energy & Industrial Strategy, 2017).

However, e-bikes also have substantially lower Scope 2 carbon 
emissions than all categories of EV, due to their lower electrical 
power requirements. One recent study in Germany calculated an 
average real-world value for e-bike electrical generation emissions 
of 2.1g CO2e per km of use, compared to an average 54g CO2e per 
km for electric passenger cars (Weiss et al, 2020). This equates to 
approximately 2.1g CO2e versus 45g CO2e per passenger km.2  Whilst 
precise measures will vary regionally due to different car occupancy 
rates and grid energy mixes - the UK, for example, has increased its 
use of renewables over recent years - in a like-for-like comparison in a 

given region the e-bike’s electrical power generation carbon emissions 
remain substantially lower than for EVs. The lower power requirements 
of e-bikes also make off-grid charging - for example through 
standalone private or public solar panel hubs - more feasible than for 
EVs (Rose, 2012). This reduces demand on pavement and road space 
for charging equipment, whilst also reducing the amount of public 
investment required for mass on-street charging infrastructure. 

A further consideration for carbon reduction is full life-cycle emissions, 
including manufacture, maintenance and disposal activities (some of 
which fall under Scope 3 emissions). Again, e-bikes are substantially 
lower emitters of carbon across their lifecycle when compared to both 
fossil-fuel and electric cars: a recent comparison of several studies 
identified lifecycle emissions of 22g CO2e/km for e-bikes, compared to 
104g CO2e/km for a BEV and 168g CO2e/km for an HEV (Philips et al., 
2020) - though note that as per-km calculations, these figures actually 
inflate the scale of absolute e-bike lifecycle emissions.

2. The term ‘EV’ for Electric Vehicle is commonly used in technical literature to refer to electric 
cars and vans, although technically an electric bike or e-scooter could also be regarded as an 
EV. We use the term EV in this report in the specific sense of an electric car or van.
3. Weiss et al. (2020) include e-cargo bikes and e-trikes in their survey of weights.
4. Scope 1 emissions are those produced directly by the user; for example the emissions from 
a car exhaust pipe in use. Scope 2 emissions are those produced by a third party but over 
which the user has control; for example the emissions from the production of the petrol, which 
vary depending upon the amount of petrol the user purchases. Scope 3 emissions are those 
produced by a third party of which the user has no control; for example the emissions resulting 
from the manufacture of the car, which are locked in at the point of use.
5. Based on average car occupancy in Germany of 1.2 (Eurostat, 2021).
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POTENTIAL BENEFITS OF E-BIKE USE

Urban Freight

Beyond the benefits associated with e-bikes replacing private car 
journeys, the technology also represents an opportunity to address 
some of the challenges of increasing freight demand, particularly in 
urban areas. Urban freight traffic is responsible for 30% of transport 
carbon emissions and 40% of transport particulate emissions 
(Wrighton and Reiter, 2016). Demand for urban freight has been 
growing for several decades (Nenni et al., 2019), and in particular 
for ‘last mile’ delivery via Light Goods Vehicles (LGVs) linking local 
distribution centres with urban retailers and consumers (Cherrett 
and Allen, 2019). Increasing last-mile demand is driven by factors 
including growth in e-commerce (Cherrett and Allen, 2019), itself 
further exacerbated by the Covid-19 pandemic (Suguna et al., 2021). 
Studies suggest that cycle freight could substitute between 14% 
(Mayor of London and Transport for London, 2019) and 25% (Wrighton 
and Reiter, 2016) of urban delivery journeys currently performed by 
LGVs, with e-cargo bikes potentially accounting for 83% of all direct 
courier trips in some areas (Narayanan and Antoniou, 2022). These 
studies include last-mile delivery from longer distance inter-urban 
freight delivery networks and intra-urban transport between local 
suppliers and customers. Official industry statistics from the Bicycle 
Association estimate that e-cargo bikes made up around 80% of UK 
cargo bike sales in 2020, and electric pedal-assist is particularly suited 
to enabling delivery of a wider range of items by a wider range of users 
(Blazejewski et al., 2020). As with the e-bike to EV comparisons made 
above, e-cargo bikes emit lower carbon - both life-cycle and in use - 
compared to electric LGVs (Verlinghieri et al., 2021).

Economic - Reduced congestion and improved productivity 

E-bikes present potential economic benefits besides those associated 
with improved health and reduced carbon. Road congestion imposed 
an average of 115 hours of lost time to the average UK driver in 
2019 (INRIX, 2020). Congestion is a consequence of the demand for 
roadspace exceeding supply (INRIX, 2021), and so a shift towards a 
greater use of more space-efficient modes is one way to reduce it 
(Shaw and Docherty, 2014).

As a transport mode, (e)-bikes are amongst the most spatially efficient 
(Litman, 2014; Fields and Renne, 2021). The substitution of cars for 
(e)-bikes for some trips results in more efficient use of limited urban 
roadspace, an effect that is not achieved by transitioning petrol and 
diesel cars to EVs. Analysis suggests that even a relatively modest 
shift towards more spatially efficient modes can enable a significant 
reduction in traffic congestion (Litman, 2014). Given the potential for 
e-bikes to broaden both the diversity of cycle users and the range of 
trips cycled (Hoj et al., 2018; Rérat, 2021), these substitution effects 
can be enhanced by wider e-bike adoption. A recent study has also 
highlighted the economic benefits of (e)-cargo bikes replacing LGVs 
for reduced congestion and improved productivity in dense urban 
settings, including improved efficiency (Verlinghieri et al., 2021). 
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WHO USES E-BIKES? WHO MIGHT USE THEM?

Widening Cycle Use

Because of their potential to reduce the physical exertion of cycling 
and therefore overcome barriers of fitness, topography, and proximity 
of housing to employment and other activities, users of e-bikes can 
encompass a wider diversity of age, gender, physical fitness and 
economic demographics than conventional bicycles. A recent Swiss 
study found that e-bike users were more often female - in contrast 
to conventional bike users in both Switzerland and the UK - as well 
as more often older than conventional bicycle users, and more often 
parents (Rérat, 2021). The study also identified a complex picture of the 
economic status of e-bike riders. Whilst middle-income groups were 
just as likely to use a conventional bike as an e-bike, both high- and 
low-income groups were more likely to use an e-bike (Rérat, 2021). 
This suggests that whilst e-bikes may appeal to higher earners as 
an additional transport option, they are also used by those on lower 
incomes as an alternative to more expensive transport options such as 
cars or motorbikes. In the UK context, e-bikes have been identified as 
a means to alleviate the economic vulnerability to increased motoring 
costs for those living in areas of high car dependency and low income 
(Philips et al., 2020).

Studies from several countries find that e-bikes are used by a range 
of age groups. In the Netherlands - itself a high-cycling country - 
the majority of e-bikes in 2015 were owned by those over 55 (Lee 
et al., 2015). More recently as e-bike adoption has matured in the 

Netherlands, the highest annual increases have been amongst 
younger women with children and part-time jobs, as well as amongst 
secondary school pupils and college students (de Haas et al., 2021). 
In Flemish Belgium, older adults make 25% of their cycle journeys by 
e-bike compared to 7% for the population as a whole  
(Declercq et al., 2016), whilst another study identified both older 
women and older adults with high BMI (body mass index) being the 
most likely to use an e-bike (van Cauwenberg et al., 2018). Evidence 
from both Canada and Australia - lower cycling countries - has also 
identified e-bikes as a means by which older adults overcome barriers 
to cycling into older age, retaining independence and engaging in 
active ageing (Leger et al., 2019; Johnson and Rose, 2015). One UK 
study investigating the benefits of cycling for wellbeing amongst older 
people found that e-bikes enhanced opportunities for participants to 
connect with places and people (Spencer et al., 2019).

Whilst the gender of users of both conventional and e-bikes in the UK 
is currently skewed towards men (Sustrans, 2018), these differences 
have been found to be less pronounced for e-bikes (Melia and Bartle, 
2021). In countries with higher cycling rates - such as the Netherlands, 
Denmark and Germany - e-bike use is more evenly split between 
genders (Melia and Bartle, 2021), with one Norwegian study finding 
that cycling trips amongst female e-bike users increased more 
rapidly than amongst male e-bike users (Fyhri and Fearnley, 2015). 
This suggests that e-bikes could contribute to addressing gender 
imbalance in cycling. A recent survey of attitudes to cycling found that 
slightly more new female cyclists had ridden an e-bike compared to 
new male cyclists, and that attitudes towards e-bikes were slightly 
more positive amongst the former group (BikeIsBest, 2021).

E-Bikes make it easy and practical for more people to 
make a wider range of trips by bike.
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WHO USES E-BIKES? WHO MIGHT USE THEM?

Current UK Usage

Per-head e-bike sales in the UK currently lag behind that in other 
western European countries such as the Netherlands, Belgium, 
Germany, Austria and Sweden (Newson and Sloman, 2019). Official 
industry statistics from the Bicycle Association show that e-bike 
imports to the UK increased by 128% from 67,300 in 2018 to 153,376 in 
2020, although industry data also indicates that e-bikes only made up 
5% of the total number of UK bicycle sales in 2020. By comparison, 1.95 
million e-bikes were sold in Germany in 2020, constituting 38.7% of all 
bicycles sold there (Sutton, 2021).

This under-developed UK market makes current e-bike owners in 
the UK de facto early adopters. As such, current ownership trends 
are likely to be disproportionately shaped by individual factors 
such as holding technophile and pro-environmental attitudes (as 
found in early e-bike adopters in Austria a decade ago (Wolf and 
Seebauer, 2014)). Age may also be a factor: the adoption of new 
technology is influenced by ‘diffusion effects’ - the ways in which 
early adoption tends to be slow at first before uptake accelerates 
with later adopters - and this was found to follow an atypical age 
dimension during e-bike adoption in the Netherlands, with older 
users dominating the early phase of uptake (Peine et al., 2017). This 
may explain evidence that UK e-bike usage is proportionately higher 
amongst those aged over 61 (Melia and Bartle, 2021). The current 
dominance of exercise use as a motive for purchasing an e-bike in 
the UK (Melia and Bartle, 2021) may also be due to early-adopter 
effects, since a review of international literature found that use cases 
elsewhere were weighted more towards utilitarian uses that ranged 
from commuting (amongst working-age adults) to shopping and 
visiting friends (amongst older adults) (Bourne et al., 2020).
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HOW MUCH MORE CYCLING MIGHT E-BIKES ENABLE?

The above discussions show that e-bikes can help people cycle longer 
and hillier trips, and can expand cycling’s range to people who might 
not be able to carry out day-to-day journeys without pedal-assist. But 
how much more cycling might e-bikes support in England or the UK? 
The Propensity to Cycle Tool (PCT: pct.bike) can help us estimate this in 
relation to commuting, for England and Wales. 

The PCT uses different scenarios of change to examine the potential for 
increased cycling in England and Wales, based on the very granular data 
that we have on trip origins and destinations for journeys to work. In the 
Go Dutch scenario, the PCT calculates what would happen if English and 
Welsh people were as likely as Dutch people to cycle to work for a trip of 
a given distance and level of hilliness. (In the Netherlands, people make 
28.4% of trips by bike, compared to 1.6% in England and Wales.) 

The Go Dutch scenario therefore estimates the proportion of commuters 
that we might expect to cycle if all parts of England and Wales had the 
same infrastructure and cycling culture as in the Netherlands, but retained 
their hilliness and commute distance patterns. In the Go Dutch scenario, 
while cycling levels would not be as high as in the Netherlands, they would 
be very much higher than at present with one in five people cycling to 
work, instead of - as now - one in thirty (18.9% vs. 3.1%).

The PCT e-bike scenario starts off from the Go Dutch scenario, and then 
adds the additional assumption that people also have access to e-bikes, 
which they can choose to use for longer and hillier commuter trips. The 
rate at which they do so is based on the rates of use of e-bikes for these 
kinds of trips in the Netherlands and Switzerland, using data from travel 
surveys in those countries. In other words, the e-bike scenario assumes 
that England and Wales have Dutch-style cycle infrastructure and culture, 
and mass e-bike ownership, but our hills and our commute distances 
remain the same. The e-bike scenario shows cycling to work rising still 
further to one in four trips (25.3%) in England and Wales, close to current 
mode share for cycling in the Netherlands. The additional uptake (a rise 
of 6.4 percentage points compared to Go Dutch alone) is concentrated in 
hillier and/or more rural areas.

Mass adoption of e-bike use alongside conventional 
bicycles could enable around 1-in-4 commuter trips  
to be cycled.

E-bikes would have the biggest effect on increasing 
cycle commuting levels in hillier areas.
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HOW MUCH MORE CYCLING MIGHT E-BIKES ENABLE?

Which authorities get the biggest e-bike boost? Table X below 
shows the top ten authorities in terms of the additional commuter 
cycling potential (as percentage mode share) unlocked by the e-bike 
scenario. Plymouth comes top, with a Go Dutch commute mode 
share of 14% rising to 24% with the e-bike bonus. In other words, 
Going Dutch enables an additional one in ten commuters to cycle to 
work in Plymouth, and then mass access to e-bikes adds another one 
in ten on top of that. Other local authorities with high e-bike boosts 
include Exeter, Bradford, and Swansea. All the ten authorities listed 
below don’t quite make it to Dutch levels of cycling with Go Dutch 
alone, but do with e-bikes added in.

Local authority Commuters 
(2011)

Current % Go Dutch % E-bike % E-bike 
boost

Plymouth 109901 3% 14% 24% 10%

Torbay 50361 2% 10% 20% 10%

Hastings 36462 2% 13% 23% 10%

Sheffield 226477 2% 12% 22% 9%

Exeter 52530 7% 21% 31% 9%

Gateshead 85775 2% 14% 23% 9%

Dudley 131530 1% 15% 24% 9%

Bradford 200385 1% 13% 22% 9%

Stoke-on-Trent 101528 2% 17% 26% 9%

Swansea 95030 2% 14% 23% 9%

3.2 - 4.6

4.6 - 5.9

5.9 - 7.3

7.3 - 8.6

8.6 - 10

E-bike boost (%)

E-bike Boost, England & Wales

Table X
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COMMUTER CARBON REDUCTION

How many of these trips would be likely to come from driving, and 
hence reduce carbon emissions? The PCT is able to estimate how 
many new cyclists are likely to switch from car-driving (as opposed 
to passengering, public transport, walking and other modes). These 
estimates are based on how people currently commute between 
each origin and destination. So if 50% of non-cyclists currently drive 
between point A and point B, the PCT will assume that 50% of the 
new cyclists would come from car driving; if it is 20% now, then the 
PCT will assume 20% will come from car driving, and so on.

The PCT results show that e-bikes can be particularly good at 
reducing distance driven and carbon emissions. This is because of 
their ability to serve longer distance rides, which are more likely than 
shorter trips to be located in more rural areas where public transport 
may be more sparse and hence commuters more car-dependent.

Across England and Wales, the Go Dutch scenario involves a 
reduction in car-driving commuter trips of 2,087,314 (per commute 
day). The e-bike scenario results in a reduction of 3,044,658. 

In other words, on a typical commuter day, we would see 2 million 
fewer cars on the streets if England and Wales had Dutch cycling 
infrastructure and culture - adding e-bikes on top means a reduction 
of 3 million (an extra million).

Each year, Go Dutch would mean 2,726 million fewer car kilometres 
driven to and from work; for the e-bikes scenario, this rises to 4,718 
million. Thus each year, Go Dutch saves nearly 3 billion car kilometres 
and mass e-bike access saves an extra 2 billion. In tonnes of CO2e 
saved each year, this equates to 496,113 (Go Dutch) and 858,675 
(e-bikes), using an average CO2-equivalent emission per kilometre 
car driving of 0.182kg1, the 2017 value for an ‘average’ car of 
‘unknown’ size in the UK government’s carbon conversion factors5. 

In other words, with Dutch-style infrastructure and culture plus mass 
e-bike access, we save nearly a million tonnes of CO2e annually in 
England and Wales, just from commute trips (which are one in five 
of all trips). Passenger cars emit around 68 MtCO2e annually across 
the UK3, so saving 1MtCO2e across England and Wales in a year 
would be roughly equivalent to cutting 10% of the annual emissions 
generated by commuting.

Achieving widespread use of e-bikes as well as 
conventional bikes could replace three million car trips 
to work, and 10% of carbon emissions from commuting.

Rural communities could experience particular benefits 
from e-bike uptake. E-bikes would have the biggest effect 
on increasing cycle commuting levels in hillier areas.
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COMMUTER CARBON REDUCTION

As with cycling potential, this isn’t distributed evenly across authorities. 
Table Y below shows the top ten authorities in terms of the carbon 
reduction on average per new cyclist, under the e-bike scenario (not all 
will be e-bikers9). 

For instance, East Cambridgeshire currently has 3.2% cycling to work 
- the national average. Under the e-bike scenario of Dutch-style 
infrastructure and culture plus mass e-bike use, the % cycling to work 
(by traditional bike or e-bike) is 18.7%, with nearly 30kg of CO2e saved 
per year, per new cyclist. 

East Cambridgeshire and the other top ten authorities in Table Y 
may not have the highest cycling potential in the country, but they 
are relatively car-dependent with substantial potential to shift some 
longer and/or hillier (e.g. Suffolk) trips to e-bikes.

Note that in Table Y and for the overall figures, the CO2e savings do 
not take into account the relatively small emissions related to e-bike 
charging. These are around fifty times lower per km than a typical 
petrol car (see later), and hence make relatively little difference to 
results, especially as the cycling in the e-bike scenario is a mixture of 
traditional cycles and e-bikes.
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COMMUTER CARBON REDUCTION

Local authority Current % cycling E-bike scenario 
% cycling

Reduction in  
car drivers

Reduction in car km 
(thousands/yr)

CO2e savings 
(tonnes, annual)

CO2e reduction per new 
cyclist (kg, annual)

East Cambridgeshire 3.2% 18.7% 4473 9420 1715 28.88

South Cambridgeshire 8.8% 24.3% 7822 16577 3017 28.11

South Northamptonshire 1.2% 16.5% 4572 9192 1673 27.94

South Norfolk 3.5% 20.6% 6682 13588 2473 27.54

East Dorset 2.8% 22.1% 5356 10023 1824 27.51

South Staffordshire 1.2% 20.9% 7271 14025 2552 27.17

Mid Suffolk 3.2% 19.4% 4959 9960 1813 26.95

South Derbyshire 1.8% 20.2% 5996 11414 2077 26.28

North Warwickshire 1.3% 19.8% 3764 7316 1332 25.76

South Bucks 1.5% 21.7% 4402 8022 1460 25.75

6. Manually adjusting for the 2021 values of 0.17148kg (Department for Business Energy & 
Industrial Strategy, 2021) gives 467,454 (Go Dutch) and 809,043 (e-bikes).
7. For more details see the PCT manual, https://npct.github.io/pct-shiny/regions_www/www/
static/03a_manual/pct-bike-eng-user-manual-c1.pdf 
8. Assuming that England and Wales will account for around 50 of the 68 MtCO2e across 
all four nations, and with commuting representing 20% of all trip distances (Department for 
Transport, 2021e). 
9.  In the e-bikes scenario, we assumed the percent of trips made by ebike corresponded to 
the recorded percentages among cycle commute trips made by e-bike owners in the Dutch 
NTS 2013-2016. The values were 71% cycle trips by e-bikes for trips <5km, 91% for trips 
5-9.9km and 93% 10-19.9km. We assumed 100% for trips 20-30km. 

Table Y
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COMMUTER HEALTH BENEFITS

Realising England and Wales’ e-bike commuter cycling potential 
would yield substantial health benefits too. The PCT directly 
calculates health benefits, using DfT methods but fine-tuning these 
to cover specific demographic groups, local mortality rates, and 
importantly the actual length and hilliness of those trips that  
people are making (not using average trip lengths)11. The academic 
team also generated new calculations estimating economic  
benefits of e-bike use stemming from increased physical activity  
and reduced absenteeism, beyond the standard methods used in  
DfT and other appraisals2.

The e-bike scenario results in a physical activity related health and 
economic benefit of £2.2 billion annually, or around per £400 annually 
per new cycle commuter annually, compared to baseline (current 
levels of cycling). Around three-quarters is from people living longer, 
due to higher levels of physical activity, which leads to reduced 
likelihood of diseases such as cancers and heart disease. The rest 
comes from calculating economic benefits to employers from 
reduced absenteeism (as more active people take fewer sick days). In 
total, the e-bike scenario generates around an extra £200m in these 
health benefits every year on top of the Go Dutch scenario. These 
benefits are not spread evenly but accrue most strongly to places 
with the greatest e-bike boost, where people are using e-bikes to 
ride hilly and longer-distance commutes that otherwise might well be 
driven.

10. See see the PCT manual, https://npct.github.io/pct-shiny/regions_www/www/static/03a_
manual/pct-bike-eng-user-manual-c1.pdf 
11. See Woodcock et al., 2021.

Enabling more people to commute to work using 
e-bikes would increase life-expectancy and reduce 
absenteeism, with a potential health economic benefit 
of £2.2 billion per year.
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COMMUTER HEALTH BENEFITS

Health Benefits by Age

Total  
commuters

Baseline cycling  
mode share

Number of new 
cycle commuters

Mode share for cycling, 
e-bike scenario

Health benefits per new  
commuter (£, annual)

All 23,903,549 3.1% 5,306,421 25.3% £416.67

Age

16 to 24 3,237,168 2.9% 795,611 27.5% £93.01

25 to 34 5,538,697 3.7% 1,201,813 25.4% £188.88

35 to 49 8,650,594 3.3% 1,837,546 24.5% £351.56

50 to 64 5,804,849 2.5% 1,310,908 25.1% £796.39

65+ 672,241 2.1% 160,544 26.0% £1,370.34

The benefits from e-bike uptake in aggregate accrue particularly 
to rural and/or hillier areas. When comparing demographic groups, 
health benefits for older people are particularly large. This is because 
older people gain greater benefits from physical activity, as they 
have higher baseline risk when physically inactive12. This is recognised 
in the standard DfT appraisal methods adapted for use in the PCT, 
where the health benefits of cycling uptake are higher with increasing 
age, based on the research literature.

12. See Woodcock et al., 2021.

In the e-bike scenario, there are over 160,000 new cycle commuters 
aged 65+ in England and Wales, with their mode share changing from 
2.1% to 26.0% (whereas among all adults it rises from 3.1% to 25.3%). 
Those 160,000 new cycle commuters aged 65+ see a particularly high 
health economic benefit per person, on average - over three times 
the average benefit. If, as suggested by studies in other countries, 
e-bikes have the potential to broaden the appeal of cycling to older 
age groups, they also bring particularly high health benefits to this 
demographic.
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BEYOND COMMUTING

The PCT e-bike scenario only applies to commuting because of the 
spatially detailed data available and because it was possible to use 
data on e-bike usage for commuting from other European countries. 
However, commuting is a small percentage of all trips: around one in 
seven trips or 20% of all trip distance, and given ongoing trends related 
to home working, this may decline further. 

Compared to commuting, other types of trip might even be in principle 
more amenable to cycling (and indeed in the Netherlands, cycling rates 
for commute and non-commute trips are similar, while in the UK cycling 
rates for commute trips are markedly higher than for non-commute 
trips). Commuting trips tend to be longer than the average trip. While 
commuting trips are on average seven miles long, the average trip to an 
education destination is three miles, or two miles when accompanying 
a child. Shopping trips are on average four miles. Thus in terms of 
distance, many types of trip have a larger proportion that is ‘cycleable’ 
than commuting trips. This can be seen when looking at the PCT cycle 
to school layer (which does not have an e-bike scenario), where the 
‘Go Dutch’ cycling potential is 41% in England, just over double the 
commuting cycling potential1.

In 2019 (2020 figures are strongly affected by lockdowns), the most 
common trip purpose was shopping: potentially an area where e-cargo 
bikes (which may be popular with parents of young children) could be 
particularly useful, as they could be used for ‘escort education’ trips 
(taking children to school). And as non-commute trips are less likely than 

commuting trips to involve solo travel (some are specifically ‘escort’ trips 
such as taking a child to school, while others such as visiting friends or going 
to restaurants may often involve people travelling together), e-bikes could 
be used to help facilitate faster and slower cyclists riding together.

Assuming that - as in high-cycling contexts - cycling propensities were 
similar for commuting and non-commuting trips, we might assume 
that looking at e-biking or cycling potential for commuting alone may 
underestimate cycling potential by a factor of five to seven. Hence, 
benefits to be gained from mass e-bike take-up are certainly much 
higher than the commuting calculation alone would suggest, although 
these cannot be estimated with the same accuracy given the lack of 
granular detail on other types of trip.

12. See Woodcock et al., 2021.

The potential for e-bikes to increase cycling overall may 
be five to seven times greater than for commuting alone.
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BEYOND COMMUTING

Trip purpose Average trip length (miles), 2019

 Other including just walk 1

Escort education 2

Education 3

Shopping 4

Personal business 5

Other escort 5

Visiting friends elsewhere 6

All purposes 7

Entertainment / public activity 7

Sport: participate 7

Commuting 9

Visiting friends at private home 11

Day trip 14

Business 20

Holiday: base 45

0 50 100 150 200

Shopping

Commuting

Personal business

Other escort

Visiting friends at private home

Education

Other including just walk

Entertainment / public activity

Escort education

Visiting friends elsewhere

Day trip

Business

Sport: participate

Holiday: base

181

140

88

83

82

68

61

59

58

48

32

28

13

13

Average number of trips (trip rates) per person per year14. Total sample size was 2078 adults. Fieldwork was undertaken between 5th - 6th 
January 2022.  The survey was carried out online. The figures have been weighted and are 
representative of all GB adults (aged 18+).

Trips by purpose 2019
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WHAT DO PEOPLE THINK ABOUT E-BIKES?

A poll of GB adults was conducted by YouGov for this report1. It found 
that only 2.4% of respondents currently owned an e-bike, with a 
further 1.1% having previously owned one. Only 0.7% were currently 
actively looking to purchase an e-bike, however a fifth (20%) of all 
respondents expressed some degree of intention to purchase an 
e-bike, either in the near future or at some later point. Whilst this may 
appear small compared to the 71.8% who indicated that they had no 
plans to purchase an e-bike in future, this figure must be considered 
in light of generally low cycling rates within the UK. For example, in 
England only 12% of adults cycled at least once a week between 
November 2019 and November 2020 - a period that includes the first 
Covid-19 lockdown - and only 3% of all transport trips were by bicycle 
(Department for Transport, 2021c). Interest in e-bike purchasing is also 
likely linked to perceptions around how mainstream they are. Evidence 
from the Netherlands shows that sales can increase substantially as 
e-bikes move from the margins to the mainstream: in an 8 year period, 
Dutch e-bike sales increased from 84,000 in 2007 to 276,000 in 2015 
(Kroeson, 2017).

 15. UK median household income in 2020 was £29,900 (Office of National Statistics, 2021).

I currently own an e-bike

I previously owned an e-bike but I 
currently don’t own one

I am currently actively looking
to purchase an e-bike

I am considering purchasing an e-bike 
in the next year (i.e. now until Dec 2022)

I might consider purchasing an e-bike 
at some point in the future

I do not plan to purchase an e-bike
in the future

Don’t know

0.7
%1.1%

17.1%

71.8%

2.2
%2.4
%

4.7%

Amongst those who expressed an opinion, 70.2% 
agreed that e-bikes will help reduce carbon emissions 
more quickly than electric cars.

Of those who expressed an interest in purchasing an 
e-bike, two-thirds (67%) agreed that upfront cost was 
putting them off, but 53% of these would be likely or 
extremely likely to do so if there was a government 
subsidy of £250 on a £1000 e-bike.
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WHAT DO PEOPLE THINK ABOUT E-BIKES?

Costs of Entry 

The poll found that a fifth (20.7%) of those who did not currently or 
previously own an e-bike were either considering purchasing one or 
might do so in the future. However, amongst this group price was still 
an issue, with 67% agreeing that the upfront cost was putting them 
off making such a purchase. Over a third (38.5%) of these potential 
purchasers were willing to spend up to £750 on an e-bike but no more, 
a price point that would limit their options. However, when asked 
how likely they would be to purchase a £1000 e-bike with different 
levels of subsidy, just over half (53.4%) of this group responded with 
‘fairly likely’ or ‘very likely’ to the figure of £250, which would equate 
to a £750 cost to the purchaser. Slightly more (58%) of respondents 
in households with a gross household income below £30k reported 
being either ‘very likely’ or ‘fairly likely’ to purchase an e-bike under 
these circumstances. This suggests that such a subsidy could appeal 
to people in households with incomes below the UK national median1 . 
This also suggests a possible key shift in perceived affordability around 
the £750 mark that could unlock greater e-bike uptake if measures 
existed to bring the cost to the individual within this range.
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WHAT DO PEOPLE THINK ABOUT E-BIKES?

Supporting Uptake 

Just over half of respondents in the poll also indicated that 
opportunities to try out an e-bike away from traffic and to receive 
ongoing maintenance support for an e-bike would be ‘very important’ 
or ‘fairly important’ in deciding whether to purchase an e-bike. This 
included those with no current intention to purchase an e-bike. In 
addition, just over 40% of respondents rated the opportunity to borrow 
an e-bike for an extended period and to receive training on using an 
e-bike as important. 

These results suggest that support beyond basic financial incentives 
would be important in enabling a shift to e-bike adoption. Schemes 
that additionally included demonstration opportunities and training 
in safe environments in order to attract potential users may lead to 
higher subsequent adoption. Giving people the opportunity to initially 
borrow an e-bike for an extended period may also help bridge the gap 
between this initial exposure and eventual long-term adoption. 

The results suggest that such an extended loan of an e-bike should 
include ongoing maintenance by the provider, especially as just over 
half of respondents (53.8%) also reported that they would not know 
how to maintain an e-bike. Such support may also be effective as a 
post-purchase incentive.

£150
subsidy

£250
subsidy

£350
subsidy

£450
subsidy

0% 20% 40% 60% 80% 100%

9.3 29 39.5 14.6

15.1 38.3 32.3 9.0

26.9 38.6 23.3 6.4

41.4 32.9 16.0 5.8

Fairly likelyVery likely Fairly unlikely Very unlikely Don’t know

Table: “How likely or unlikely would you be to purchase an e-bike costing £1000 if you 
received a government subsidy of the following amounts?” amongst those considering 
purchasing an e-bike (N=408).
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WHAT DO PEOPLE THINK ABOUT E-BIKES?

Attitudes to E-Bikes 

Just over a quarter of respondents were in favour of e-bikes being 
loaned for free to adults in education and/or training and to people 
seeking employment. 

These figures rise to 44% in favour of free e-bike loans to adults in 
education amongst those currently in full time education themselves, 
and 41% for free e-bike loans to those seeking employment amongst 
those currently unemployed. 

This suggests that those who would benefit from such an opportunity 
see particular value in them. E-bikes were viewed as helping reduce 
carbon emissions more quickly than e-cars by 41% of respondents, 
in contrast to only 17.4% who disagreed; removing those who neither 
agreed nor disagreed gives a 70% v 30% split in favour of this view. 

These figures may suggest a broader support for e-bikes as a 
means of reducing carbon even amongst those who are not currently 
considering purchasing one, whilst also suggesting the potential value 
of clearer communication on the carbon reduction potential of e-bikes 
for those who are currently unsure of this potential.

0% 20% 40% 60% 80% 100%

The opportunity to try
riding an e-bike somewhere

away from traffic

The opportunity to 
borrow ane-bike for 
an extended period

The opportunity to receive 
trainingon how to 

ride an e-bike

The opportunity to receive 
ongoingmaintenance support 

from ane-bike provider or shop

27.2 27.9 11.3 21.9 11.7

11.1 31.2 18.8 24.4 14.4

19.0 22.3 19.2 27.7 11.7

22.3 34.1 9.8 20.5 13.3

Fairly importantVery important Not very important Not important at all Don’t know

Table: “How important, if at all, would each of the following opportunities be in deciding 
whether or not you would purchase an e-bike?” amongst all respondents.
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WHAT DO PEOPLE THINK ABOUT E-BIKES?

Responses to questions about where to find e-bikes for sale and 
how to charge them also suggest a need for clearer communication 
alongside financial incentives. Under a third (28.3%) of respondents 
disagreed with the statement that they wouldn’t know where to 
start looking for e-bikes, suggesting that the majority of people are 
unclear where they could go to find out about e-bike options or try out 
different models. 

Similarly, barely a fifth (20.1%) of respondents disagreed with the 
statement that they were unsure where they would charge an e-bike. 
This may hint at uncertainty as to whether e-bikes require specialist 
charging infrastructure in the manner of EVs, so clearer communication 
of how e-bikes can be easily charged within the home - or the 
experience of doing so through initial long-term loan of an e-bike - 
could overcome this. Visible provision of cycle charging facilities within 
existing secure bike storage areas might also help to address this.

Finally, a quarter (25%) of respondents stated a preference for leasing 
rather than purchasing an e-bike outright, which again suggests 
a potential for enabling e-bike adoption through schemes that 
enable access to e-bikes without requiring upfront purchase costs. 
Interestingly, this figure remained almost unchanged (24.6%) even 
amongst those who had stated that they had no plans to purchase an 
e-bike in the future. This suggests that the potential market for long-
term leasing may include those who are not currently considering an 
e-bike purchase.

0% 20% 40% 60% 80% 100%

E-bikes should be loaned
for free to adults in education

and/or training

E-bikes should be loaned
for free to people

seeking employment

E-bikes will help
reduce carbon emissions

quicker than e-cars

I would prefer to
lease an e-bike rather
than buy one outright

I wouldn't know where
to startlooking for 

an e-bike to purchase

The up-front cost
of e-bikes is putting

me off buying one

I'm not sure how I would
maintain an e-bike

I'm not sure where I would
charge an e-bike

Tend to agreeStrongly agree Neither agree nor disagree

Tend to disagree Strongly disagree

7.6 12.820.7 42.9 16.0

7.8 14.520.7 41.4 15.7

11.8 7.229.2 41.5 10.2

5.7 12.419.3 48.3 14.3

18.3 11.424.2 29.2 16.9

20.6 8.021.2 42.8 7.4

22.3 5.331.5 31.3 9.5

23.4 9.029.1 27.3 11.1

Table: To what extent do you agree or disagree with each of the following statements?” 
amongst all respondents.
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POLICIES TO INCREASE E-BIKE UPTAKE AND USAGE

Given the higher purchase cost of an e-bike compared to a conventional 
bicycle of otherwise equivalent specification, it should not be surprising 
that price is currently the most common barrier to uptake. A recent 
survey of attitudes towards e-bikes amongst new and established 
cyclists found that nearly two-thirds of respondents cited price as 
a barrier, well above the next most cited reason, which was concern 
about product lifespan (one-quarter of respondents) (BikeIsBest, 2021). 
Amongst the general population, the poll conducted for this report 
found that 67% of those expressing an interest in purchasing an e-bike 
agreed that the up-front cost was putting them off.

A number of studies have meanwhile identified the value of 
government policies in overcoming this barrier by assisting potential 
users in covering the price difference. The provision of a government 
subsidy for e-bikes in Sweden led to a peak in e-bike uptake that 
showed notable momentum even after the end of the scheme 
(Söderberg et al., 2021). In France, the Île-de-France Mobilités Véligo 
scheme - which initially lends individuals an e-bike with the option 
to purchase their own with a subsidy after 6 months - has seen 80% 

usage for commuting and a projected conversion rate from trial to 
e-bike purchase of 50% (Bontinck, 2020). This latter effect echoes the 
findings of a Norwegian study, which found that the willingness to pay 
for an e-bike increased with experience of riding one (Fyhri et al., 2017). 

The same study also found that people who experienced riding an 
e-bike were more likely to subsequently want to purchase one if they 
previously cycled very little (compared to those who cycled more 
regularly), which suggests that the use of interventions to increase 
exposure to e-bike use may have a greater impact on those currently 
using other means of transport (Fyhri et al., 2017). 

Norwegian regional authorities in Oslo and Bergen have offered 
subsidies for e-bikes over the last two years with the Oslo scheme 
being significantly oversubscribed (Rasin, 2021). Overall, evaluations of 
e-bike subsidy schemes in other countries have shown that between 
16% and 70% of subsequent e-bike journeys replaced car trips 
(Newson and Sloman, 2019). These are important effects in terms of 
carbon reduction and health benefits, and underscore the importance 
of subsidies in opening up access to e-bikes.  

Subsidising e-bike adoption – through direct subsidies, 
interest-free loans, and long-term leasing schemes – 
has increased uptake and usage elsewhere

Whilst there is no national subsidy for e-bikes in the UK, 
there is for electric car and motorbikes, despite these 
vehicles delivering lower health and carbon reduction 
benefits than e-bikes. 
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POLICIES TO INCREASE E-BIKE UPTAKE AND USAGE

There are currently no UK-wide e-bike specific subsidies for individuals, 
although Transport Scotland offers an interest-free loan system for 
individuals in Scotland to assist the purchase of an e-bike, e-cargo 
bike, or adapted e-cycle. The Department for Transport is also 
currently running a grant scheme for businesses in England to cover up 
to 40% of the cost of an e-cargo bike. 

Both schemes are run through the Energy Saving Trust. Employed 
individuals in the UK may be able to purchase e-bikes through the 
salary-sacrifice Cycle to Work scheme, which potentially reduces the 
price paid by 25-39% depending on the individual’s tax circumstances. 

However, this is only available to those whose employment status 
meets certain criteria, and whose employers have chosen to take 
part in the scheme. Individual employers also set different maximum 
purchase price limits that may exclude or limit the options for 
purchasing an e-bike. 

Because the savings in salary sacrifice accrue to the individual through 
a reduced income tax bill, the scheme tends to benefit those on higher 
incomes more, and as such has weaker potential to enable the use of 
e-bikes amongst lower income groups trapped in car dependency.
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Current Electric Vehicle Subsidy 

The UK does however currently have a subsidy scheme to help 
individuals purchase electrically powered motor vehicles, including 
e-cars, e-vans, and e-motorbikes; but not e-bikes or e-cargo bikes. 
This scheme - the ‘plug-in grant’ - provides up to £2500 for an e-car 
or £3000 for an e-van, so long as the vehicle model is specified on a 
government approved list. Since this is a ‘low-emission’ rather than 
zero-emission vehicle grant, eligible cars do not technically need to 
be 100% electric. However as of 2021 the only car models currently 
approved - under specifications updated in 2018 - are EVs. 

To illustrate how the benefits of the existing plug-in grant for motorised 
vehicles compare to the potential benefits of incentivising a shift 
to e-bike use, the below table summarises three hypothetical case 
studies. In the first, a person swaps their trip from a petrol car to an 
equivalent e-car (BEV-type); in the second to an e-motorbike; and 
in the third to an e-bike. The e-car and e-motorbike used in these 
examples both currently qualify for the plug-in grant. The e-motorbike 
is included in the comparison to illustrate the relative benefits of other 
kinds of electric 2-wheelers that are currently included in the plug-
in grant. This comparison uses a 2021 MINI 3-door petrol car as the 
baseline vehicle as this vehicle has a direct electric equivalent included 
within the grant scheme. The comparison assumes a 8km (5 mile) trip 
as this covers the majority of trip lengths; 68% of trips in England in 
2019 were under this distance (Department for Transport, 2021a).  
Note that as this a trip-based comparison, life-cycle emissions are not 
included, however e-bikes do have substantially lower life-cycle carbon 
emission profile compared to EVs (see section on ‘Carbon’ above).

Vehicle Trip carbon 
emissions1 
(reduction)

Trip non-exhaust 
particulate PM10/
PM2.5 emissions 

(reduction)

Trip physical  
activity  

(increase)

Current UK 
Gov subsidy

Purchase price 
to user (after 
any subsidy)

MINI Petrol 3-door 
(baseline vehicle)

672g2 
(-)

113mg/61mg1 
(-)

1.5 MET1 
(-) £0 £17,405

MINI Electric  
(medium electric car)

174g3 
(498g/74%)

113mg/61mg2
(0/0%)

1.5 MET
(0) £2500 £26,000

BMW C 144g4 75mg/40mg3 1.5 MET £1500 £12,000

Evolution  
(e-motorbike) (528g/78%) (38(34%)/21(34%) (0)

Cube Kathmandu Hybrid 
Pro 500 (e-bike)

0.7g1
(671g/99.9%)

Trace4 
(>99%)

5.1 MET2 
(3.6 MET) £0 £2,699

In the above comparison, the e-bike outperforms the other 
two electric vehicles in terms of carbon reduction, non-exhaust 
particulate reduction, and increased physical activity. Yet it is also 
the only scenario not to currently benefit from a government subsidy 
to incentivise adoption. It is also potentially the most economically 
accessible option, since despite the plug-in grant, electric motor 
vehicles remain largely out of reach for many potential users. The 
grant is only available for new electric cars, which excludes the 77% 
of car sales in the UK in 2019 that were used vehicles.1 New electric 
cars also remain more expensive at purchase than their petrol or 
diesel equivalents, even taking into account the grant: the basic 2021 
Mini Electric for example has an on-the-road price after the grant 
has been applied of £26,000 (MINI, 2021a), compared to £17,405 for 
the basic petrol model (MINI, 2021b). Electric cars are not expected 
to become cost-effective until the late 2020s (Committee on Climate 
Change, 2020).

POLICIES TO INCREASE E-BIKE UPTAKE AND USAGE
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POLICIES TO INCREASE E-BIKE UPTAKE AND USAGE

16: Trip carbon emissions are necessarily scope 1 for the petrol vehicle (at exhaust) and scope 2 for 
the electric vehicles (grid power generation).
17: Based on exhaust emissions of 126g/km (MINI, 2021b), divided by the 1.5 average car occupancy 
in 2020 (Department for Transport, 2021b) to give a kg CO2e per passenger km rate of 0.11454kg.
18: Based on a combined brake/tyre/road abrasion factor of 21.3mg PM10 / 11.5mg PM2.5 per km for a 
passenger car (Ntziachristos and Boulter, 2019) divided by the 1.5 average car occupancy for commuter 
journeys in 2020 (Department for Transport, 2021b).19:  Trip carbon emissions are necessarily scope 1 
for the petrol vehicle (at exhaust) and scope 2 for the electric vehicles (grid power generation).
19: Metabolic Equivalent of Task, which is a way of comparing relative exertion levels where a figure 
of 1 is complete rest (equivalent to 3.5 mL of oxygen per kilogram per minute). The figure of 1.5 for 
driving/riding a motorcycle is from Bottomley (2012).
20: Based on certified electrical energy usage of 15.4 kWh/100km (MINI, 2021a) with 0.21233 kg CO2e 
per kWh conversion factor (Department for Business, Energy & Industrial Strategy, 2021), divided 
by 100 to give a per km rate of 0.03270 and then divided by the 1.5 average car occupancy for 
commuter journeys in 2020 (Department for Transport, 2021b) to give a kg CO2e per passenger km 
rate of 0.02180kg.
21: These figures are shown as equal to the emissions for the petrol version due to both falling 
within the same vehicle size category used by Ntziachristos and Boulter (2019). However, real-world 
emissions from these sources would actually be slightly greater for the electric version, due to its 
higher weight (see for example Beddows and Harrison, 2021).
22: Based on certified electrical energy usage of 8.5 kWh/100km (BMW, 2016) with 0.21233 kg CO2e 
per kWh conversion factor (Department for Business, Energy & Industrial Strategy, 2021), divided by 
100 to give a per km rate of 0.01805kg.
23: Based on a combined brake/tyre/road abrasion factor of 9.4mg PM10 / 5mg PM2.5 per km for a 
powered two-wheeler (Ntziachristos and Boulter, 2019).
24: Based on certified energy use of 0.4 kWh/100km (Weiss et al., 2020), with 0.21233 kg CO2e per 
kWh conversion factor (Department for Business, Energy & Industrial Strategy, 2021), divided by 100 
to give a per km rate of 0.00085.
25: Measures of brake/tyre/road abrasion particulate emissions for e-bikes are not currently 
available in the literature. However, a recent regression analysis of emission factors against vehicle 
mass (Beddows and Harrison, 2021) shows these emissions approaching zero at vehicle masses 
below 100kg, suggesting that the emissions from a 22kg e-bike will be extremely small. Note also that 
since the regression is performed against data gathered for motorised vehicles, and speed is also a 
factor in these emissions, the real-world emissions for an e-bike of such weight would be smaller still.
26: Langford et al. (2017)
27: Based on used sales of 7.9 million (SMMT, 2020) and new registrations of 2,346,576 (Department 
for Transport 2021d)
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POLICY RECOMMENDATIONS

The findings presented in this report illustrate the value of increasing 
adoption of e-bikes as a mode of transport, particularly in terms of 
improved health and reduced carbon emissions. The results of our poll 
and evidence from academic studies also demonstrate how a number of 
policy choices could enable these benefits to be realised in England and 
the devolved nations, if enacted alongside improved infrastructure.

Providing incentives for e-bike use can go hand in hand with filling the 
gaps in the existing support for access to standard cycles. The Cycle 
to Work scheme, which covers both types of cycle, is limited in not 
reducing the purchase price of cycles or e-bikes, and in not covering 
most of the population, being an employer opt-in scheme that 
excludes anyone not in paid work as well as many who are. Providing 
an interest-free loan scheme (for cycles or e-cycles) to all the adult 
population, whether in work or not, would mean that many more could 
benefit from access to cycling. This could be provided alongside an 
e-bike loan system similar to the scheme currently operating in Île-de-
France in which individuals can borrow an e-bike for six months before 
having the option to purchase one at a subsidised rate. Evidence 
from the poll conducted for this report supports the potential value of 
providing people with the opportunity to borrow an e-bike in this way, 
even if they currently have no plans to purchase one.

Given the multiple benefits from e-bike use and the potential to reach 
a much wider demographic than the people who currently cycle, it is 
hard to see why e-bikes are being left behind while EVs and electric 
motorcycles attract substantial subsidies. E-bikes are more expensive 
than standard cycles. Such additional costs fall most heavily on 
those on low incomes (who may struggle even with interest-free loan 
support), disabled people who may need more expensive adapted 
cycles in order to cycle at all, and those with children who may need 
(also expensive) e-cargo bikes to transport them.  Yet access to 
e-bikes must be supported for these users to ensure equity of access 
to their benefits. Options would include removing VAT from cycles and 
e-cycles and/or specific subsidies. 
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