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e-bike carbon savings — how much

and where?
lan Philips, Jillian Anable and Tim Chatterton

Summary

A recent study carried out by CREDS researchers at the University of Leeds has
found that:

* Electrically-assisted bicycles (e-bikes), if used to replace car travel, have the
capability to cut car carbon dioxide (CO,) emissions in England by up to 50% (about
30 million tonnes per year),

* The greatest opportunities are in rural and sub-urban settings: city dwellers
already have many low-carbon travel options, so the greatest impact would be on
encouraging use outside urban areas,

e There is scope for e-bikes to help people who are most affected by rising transport
costs.

Findings

e-bike carbon reduction capability

e-bike carbon reduction capability is the maximum carbon reduction we could

see if people replaced as much of their car travel as they are able with e-bikes. In
England this could be up to 30 million tonnes per year, equivalent to half of current
CO, emissions from cars. On average, each person using an e-bike to replace all the
car journeys they are able to could save 0.7 tonnes CO, pa. This would mark a very
radical change in travel behaviour. Researchers simulated how far people are capable
of travelling*? and combined this with information about car use3 in each LSOA
(Lower Layer Super Output Area, which is a neighbourhood of around 1,500 people)

in England. As well as reducing CO, levels, e-bike use has other benefits including
improving local air quality and health. The failure to rapidly reduce CO, emissions from
transport is a problem, but e-bikes could be part of the solution, although an overall
reduction in travel demand and other technologies will also be needed to achieve a
zero emissions transport system.
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Recommendation:

Define e-bikes as a strategically important mode of transport within key transport
policy initiatives developed in 2020. e-bike use should be incorporated into the UK
Transport Decarbonisation Plan4, local government place-based carbon reduction
programmes, organisational travel plans and in post-Covid initiatives to avoid
increased car-dependence.

e-bikes are different to conventional bicycles. e-bikes have considerable range. We
need to get out of the mind-set that only very short distance trips are possible by
active modes. In Denmark they already know this.®> They are not just building cycle/e-
bike lanes in cities they are building routes from the city to the towns and villages.
The highest e-bike carbon reduction capability is outside the central areas of cities
(Figure 1). This is because rural areas and towns are more car dependent than big
cities: car journeys are longer and there are fewer good public transport options, and
in some cities there are existing bike and e-bike sharing schemes. Journeys in cities
are generally shorter - services and activities are closer so walking and conventional
cycling could replace a large proportion of car use. In cities, e-bikes will have relatively
little effect on accessibility where public transport is good. In rural areas, in addition
to poorer public transport options, walking and cycling cannot replace such a high
proportion of car travel, so e-bikes have a greater net effect on CO, reduction.

There are many practical ways e-bike use can be increased:

* The UK needs a strategic national cycle network linking villages to towns and towns
to cities to facilitate access to urban areas, not just access within them. In the short
term this process can begin with tactical-urbanism and tactical-ruralism for example
road space-reallocation to aid social distancing, improving e-biking infrastructure,
restricting car access or reducing speed limits on routes to towns to protect /
enable cycling and e-biking.

e This should be backed up with monitoring and evaluation to build the evidence
base for specific links. There is evidence for an e-bike subsidy scheme®,

e Providing e-bikes to NHS key workers may be politically popular and raise the
profile of e-bike use.

* Increasing the geographic coverage of places to share and trial e-bikes such as
through construction of mobility hubs can encourage uptake.

e The number of e-bikes in the UK is growing quickly, but is much lower than in many
other European countries, there is significant potential for growth. e-bike promotion
schemes would be good candidates for inclusion in the government's economic
recovery stimulus package.
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Recommendation:

Include practical e-bike promotion schemes in the government’s Covid-19
economic recovery stimulus package. In the coming two years fund and implement
pilot programmes that test approaches to incentivise the use of e-bikes to replace
car travel. Focus on schemes outside major urban centres to maximise the CO,
reduction per person.

Box 1: Cars vs e-bikes

All manner of car technologies have been proposed to solve the CO, emissions
problem. Hybrid and battery electric vehicles reduce the lifetime emissions of car
travel, but not nearly so much as if replacing car use with e-bikes.

Lifecycle CO, emissions g/km

e-bike 22
Battery electric car - Nissan Leaf 104
Hybrid car — Toyota Prius 168
Petrol car - EU average 258

References 7-9
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Figure 1: e-bike carbon reduction capability for rural areas (e.g. North Yorkshire) is higher than in
large cities (e.g. Leeds)
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Reducing vulnerability to car dependence

There are many neighbourhoods which are economically vulnerable to the increased
costs of motoring'® because of high levels of car dependence in the UK. Researchers
used a measure of vulnerability which considered car use, income and the quality

of public transport and found that there are areas which have low incomes, limited
access to public transport and a high capability to replace car journeys with e-bike use.
e-bike schemes here could help people to cut their transport costs (green on Figure 2).
In contrast, areas which have high income and high capability to reduce car use, have
high transport CO, emissions (orange on Figure 2 shows LSOAs in both the lowest 25%
of vulnerability and highest 25% of CO, saving capability). Targeting these areas may
help to generate greater CO, savings.*
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Figure 2: Relationship between capability to reduce car CO, using e-bikes and vulnerability to motor
fuel price increases.

Recommendation:

Incentivise e-bike use in areas which are both highly vulnerable and have high
e-bike carbon reduction capability. More generally, apply progressive disincentives
to excessive car use where alternatives, including e-bikes, exist. As well as reducing
carbon emissions, co-benefits could include improving the mobility of low income
households and enhancing access to services and employment.

What change is necessary vs willingness to change

To halve the emissions of car use with e-bikes, the average adult in England would be
riding around 5,000km each year. In reality this would vary - not everyone can ride that
far and the model takes that into account.
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Such high e-bike use may sound challenging if you look at the current level of e-biking
or behavioural forecasts but radical thinking is necessary in the climate emergency.
For example, one study estimated if people ride e-bikes to the same extent as people
in the Netherlands do for commuting then the expected savings are a little under 1
million tonnes of CO, per year.*? This scenario is well beyond UK government ambition
for active travel. Even more ambitious, a study in Brighton loaned out e-bikes*3 and
participants replaced approximately 20% of their private car travel with e-bike use for
a variety of purposes not just commuting. Extrapolated across England this could save
between 4 and 8 million tonnes of CO, per year. As well as CO, emissions from private
car use, there are also emissions from commercial car fleets - the researchers did not
include these savings in their calculations.

Many people argue that electric cars are the solution. Replacing petrol and diesel cars
with electric cars will reduce the CO, per km driven (see Box 1). However, the carbon
reduction capability of electric cars depends on: how they are built, the way electricity
is generated to charge them and how people use them. Electric cars may be most
useful in places where public transport is poor and e-bikes offer limited capability

to replace car use. Electric and hybrid cars present risks of rebound effects which
undermine their improved efficiency, for example, if cheap electricity and low tax make
it more attractive to drive further, or if manufacturers make bigger, heavier electric
cars, CO, reduction from efficiency savings is replaced with emissions from extra travel.
Box 1 shows that e-bikes are almost 8 times more efficient than a medium sized hybrid
car. To cancel out e-bike carbon reduction with rebound effects, this means people
would have to ride almost 8 extra e-bike km for every hybrid car km they replace. For
the average person in England that would be like e-biking from London to Leeds and
back every week on-top replacing as much of their current car travel as they can with
e-biking!

e-bikes fit into the hierarchy of sustainable transport provision

In this climate emergency we need to turn our thinking around. Policy makers need
to move beyond the changes they think people would like and instead plan for a
transport system which reduces its CO, emissions as well as providing efficient,
accessible mobility for all.

e-bike use has the capability to halve car CO, emissions and improve equity, so we
need to explore how much change is possible and where e-bikes can be part of the
solution.

Some researchers call for climate-science-based planning for the very challenging
climate mitigation agenda which we now face. If we take the Paris "well below 2°C and..
pursue 1.5°C" commitment at face value, this frames a far more challenging mitigation
agenda than other analysis and implies we need a 14% p.a reduction, otherwise we will
use up our carbon budget by 2029.14
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CR 6 DS The research examined what current car travel demand could be replaced by e-bike
use, but reducing total demand for car use is important too. Where e-bikes can
replace a large proportion of private car use, coupled with a reduction in demand for
travel, then this can help to cut car ownership and use. If demand for long journeys by
car is reduced, this increases the proportion of private car use that can be replaced
with e-bikes. The diagram below shows where e-bike use fits into a sustainable
transport hierarchy.
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Figure 3: e-bikes within a sustainable transport hierarchy (adapted from lan Findlay: Scotland'’s new,

emerging National Transport Strategy must help tackle our climate emergency).
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