





net increase of 21 minutes of moderate to
vigorous physical activity per week for the
average e-bike adoption. The 60 km of e-bike
riding per week is estimated to achieve about
60% of the target minutes of physical activity.
Several studies have investigated the
safety impacts of e-bike travel in terms of
crash and injury risks, with mixed results.
Higher speeds for e-bikes than conventional
bicycles could elevate risks, but risk is
heavily mediated by the characteristics
and riding behaviours of early adopters. In
terms of perceived safety, e-bike riders in
North America have reported feeling safer
riding an e-bike compared to a conventional
bicycle.” Overall, there is a lack of robust
evidence on the safety of e-bike riding,
particularly in a Canadian context. More
information may become available as
e-bike adoption increases and crash data
are employed in safety research. A major
impediment, however, will be the lack of
reporting of e-bike specific crashes, as most
crash databases currently do not distinguish
e-bikes from other types of bicycles.

SUMMARY AND IMPLICATIONS

Combining the information above, the
estimated average impacts of each
additional e-bike adoption are given in
Table 2. E-bike adoption is expected

to provide net benefits in the forms of
reduced motor vehicle travel, reduced
greenhouse gas emissions, and increased
physical activity. Around half of e-bike
trips are expected to displace travel by
motor vehicles (44% car trips and 12%
transit trips), which is sufficient to provide
substantial emissions benefits. Reduced
walking and conventional cycling is not
expected to outweigh the added physical
activity of e-biking. Note that there is
significant uncertainty in these estimates,
and they should be interpreted as
approximations only.

The expected benefits can support policies
to promote e-bike adoption such as purchase
incentives, e-bike lending programs, and
improved bicycle infrastructure.® The most
important action to promote e-bikes is
improvement of general cycling conditions -
something that is already underway in
many Canadian cities. Safety and comfort
concerns are typically the largest barriers
to usage of both conventional and electric
bicycles. Hence, the crucial element to
e-bike promotion is a broader cycling

strategy, in particular an extensive network
of protected bicycle infrastructure. In addition
to riding infrastructure, trip-end facilities

are particularly important for e-bikes due

to concerns about theft. Municipal by-laws
should be amended to require sufficient
secure bicycle parking with power access in
new buildings.

Beyond general cycling strategies,
purchase incentives (discounts and rebates)
have worked well for initiating e-bike
adoption, sometimes combined with a
vehicle scrappage program such as BC's
SCRAP-IT. Public and private entities have
also established lending libraries and free
rental programs to expand awareness of and
familiarity with e-bikes. Along with promotion
strategies, there is a need to clarify e-bike
vehicle regulations to exclude ‘scooter-
style” vehicles, and ensure that cycling
infrastructure is comfortable for cyclists of
all types.

The impact estimates summarized here
should be applied with caution. These
estimates reflect average, aggregate effects
and the impacts on an individual level will
vary widely. Many factors influence e-bike

travel behavior such as cycling infrastructure,

weather, and topography in a city, as well

as traveller characteristics such as age,
gender, physical capability, and attitudes.
The estimates rely largely on e-bike research
from Europe, which has limited applicability
in Canada. We would expect greater benefits
in Canada since the baseline auto use is

higher (as suggested by the several studies
that have come out of the United States). To
refine these estimates and adapt them for
specific locations, more research is needed
on e-bike travel behavior among different
population segments and in different urban
settings throughout Canada and elsewhere.
E-bike research in the Canadian context is
sparse, and more is needed to clarify the
expected outcomes of adoption and to guide
planners in designing policies to maximize
the positive potential of e-bikes. Toward
that end, e-bike promotion projects should
include an evaluation component to help
build the body of knowledge. Despite these
limitations, it is clear that e-bike promotion
is one tool Canadian cities can use to work
toward their goals of active, healthy, and
sustainable transportation systems.
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ENDNOTES

1

People for Bikes (https://peopleforbikes.org/)
provides a summary of e-bike laws in the
United States.

Randy Shore, “E-Bike Sales Accelerating
as Riders Seek an Added Spark for Hilly
Routes,” Vancouver Sun, Nov. 26, 2016.
https://vancouversun.com/business/
local-business/e-bike-sales-accelerating-
as-riders-seek-an-added-spark-for-hilly-
routes; WATT Consulting Group, Capital
Region Local Government Electric Vehicle
[EV] + Electric Bike (E-Bike] Infrastructure
Backgrounder (Report, Victoria, BC:
Capital Regional District, 2018)

Saki Aono and Alexander Bigazzi,
“Industry Stakeholder Perspectives on
the Adoption of Electric Bicycles in British
Columbia,” Transportation Research
Record: Journal of the Transportation
Research Board, no. 2673 (2019): 1-11.
0361198119837158; John MacArthur,
Jennifer Dill, and Mark Person, “Electric
Bikes in North America: Results of an
Online Survey,” Transportation Research
Record: Journal of the Transportation
Research Board, no. 2468 (2014): 123-30.
Elmira Berjisian and Alexander Y.

Bigazzi, “Summarizing the Impacts of
Electric Bicycle Adoption on Vehicle
Travel, Emissions, and Physical Activity”
(Vancouver, Canada: University of British
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Columbia, 2019) http://civil-reactlab.sites.

olt.ubc.ca/files/2019/07/BerjisianBigazzi_
ImpactsofE-bikes_Report_July2019.pdf

° http://civil-reactlab.sites.olt.ubc.
ca/files/2019/07/BerjisianBigazzi_
ImpactsofE-bikes_Report_July2019.pdf

¢ Department of Health, Physical Activity,
Health Improvement and Protection,
“Start Active, Stay Active: A Report on
Physical Activity for Health from the Four
Home Countries’ Chief Medical Officers”
(Report, London, UK: Department of
Health, 2011).

7 MacArthur, Dill, and Person, “Electric
Bikes in North America: Results of an
Online Survey,” 123-30.

& Aono and Bigazzi, “Industry Stakeholder
Perspectives on the Adoption of Electric
Bicycles in British Columbia,” 1-11.
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