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STRATEGY SUMMARY

Introduction

The City of Edmonton is committed to environmental
preservation and sustainability through the City’s guiding
strategies. They identify an immediate and urgent need to
reduce greenhouse gas (GHG) emissions to help mitigate the
effects of climate change, reduce energy use, and improve air
quality. Electric Vehicles (EVs) have an important role to play
in supporting all three of these objectives by reducing the
environmental impacts from personal transportation.

The City’s continued goal is for public transportation and active
transportation to be the preferred choice for more people - these
are the most energy effcient mobility choices. Charging Up!
Edmonton’s Electric Vehicle Strategy envisions that those trips
not displaced by mode shift will be completed using evs that take
advantage of a greening electricity grid.

The goal of the Strategy is to identify strategic actions that will:

e advance Edmonton in becoming an ev-ready city
e drive an accelerated uptake of Evs in Edmonton
e create an environment in which evs can thrive.

The scope of this strategy focuses on the plug-in variety of light
duty EVs that use electricity (from an external charging source)
to fuel the movement of the vehicle either in whole or in part.
Specifcally, this means light-duty plug-in hybrid electric vehicles
(PHEV) and battery electric vehicles (BEV).

Electrifcation in transportation is already making its way into the
City’s operations through the purchase of electric buses, charging
stations at City facilities and on right of way, and the introduction
of some plug-in hybrid vehicles into the City feet.
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Edmonton’s Electric Vehicle Strategy is the result of best practice
research, extensive stakeholder engagement and market research
in Edmonton. It represents a frst step towards preparing
Edmonton for evs —a rapidly changing and transformative
technology. This strategy positions Edmonton among other
forward-thinking cities preparing for this coming technology
and enhances Edmonton’s reputation as a city that welcomes
innovation, talent and investment.

This Fve-year strategic plan identifes six opportunity areas and
corresponding strategic actions that the City will take advantage
of to become an EV-ready city, creating an environment where
EVs thrive. These opportunity areas are:

* Education & Marketing

Electric Vehicle Charging Infrastructure
Incentives & Financial Tools
Regulations

City Leadership

Collaboration, Partnerships & Advocacy

To measure the progress of the strategy, four key indicators with
targets will be tracked. These are:

1. Edmontonians indicating they are knowledgeable about EVs
2. Number of EV charging stations

3. Edmontonians indicating that they would consider purchasing
an EV

4. Number of EVs registered in Edmonton
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Strategy Contents and Organization
Edmonton’s Electric Vehicle Strategy is organized as follows.

e Chapter 1 introduces the Strategy by outlining the rationale for
having an Ev strategy, an overview of the value case for electric
vehicles, and how the Ev strategy aligns with key initiatives
of the City of Edmonton and the provincial and federal
governments.

* Chapter 2 describes the ways in which Edmonton is already
progressing on environmental improvements in transportation,
from purchasing electric buses for Edmonton Transit to
installing EV charging stations at renovated libraries.

* Chapter 3 provides a summary of global, national, provincial,
and local trends in electric vehicle markets and ownership,
as well as travel patterns in comparison to the capabilities of
electric vehicles.

e Chapter 4 presents the results of an environmental scan of
best practices by municipalities in supporting the transition to
electric vehicles.

* Chapter 5 identifes key opportunities and challenges related to
increased adoption of electric vehicles.

e Chapter 6 provides a synthesized listing of opportunities and
barriers from the perspectives of the general public, the private
sector, and municipal government.

* Chapter 7 identifes six key Opportunity Areas for accelerating
electric vehicle ownership, along with a set of supporting
Strategic Objectives. The opportunity areas can be aligned with
the market transformation approach which is consistent with
other aspects of the City’s Energy Transition Strategy. Each
opportunity area is accompanied by a number of supporting
Strategic Objectives.

* Chapter 8 introduces the Strategy implementation plan, which
is documented under separate cover. The implementation plan
consists primarily of a set of tactics, labelled Strategic Actions,
which put into action the Ev Strategic Objectives.

e Chapter 9 concludes the strategy by introducing a set of key
indicators and targets which will allow the success of the
Strategy to be measured and monitored.

The six key opportunity areas
identified in Chapter 7 are:

¢ Education & Marketing

+ Electric Vehicle Charging Infrastructure

¢ Incentives & Financial Tools

+ Regulations

+ City Leadership

+ Collaboration, Partnerships & Advocacy
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Additional background on evs is provide in fve appendices
to the Strategy:

e Appendix A: Electric Vehicles 101

e Appendix B: A Short History of Electric Vehicles

e Appendix C: Impacts of Cold Weather on Evs

* Appendix D: Best Practices from Leaders in ev Deployment
* Appendix E: Barriers to ev Adoption

Conclusion

Edmonton’s Electric Vehicle Strategy sets important direction
for the City of Edmonton on how it can achieve a future where
electric vehicles are an integral part of the City’s mobility
network. The strategy has a fve-year horizon, after which

it will need to be revisited to ensure the strategy will refect
technological advancements, trends, market developments and
best practices.



INTRODUCTION

Edmonton’s Electric Vehicle Strategy is the result of best
practice research, extensive stakeholder engagement and
market research in Edmonton. It represents a first step towards
preparing Edmonton for electric vehicles (EVs),

a rapidly changing and transformative technology.

This strategy positions Edmonton among other forward-thinking
cities preparing for this coming technology and enhances
Edmonton’s reputation as a city that welcomes innovation,

talent and investment. This five-year strategic plan identifies
opportunity areas that the City will take advantage of to become
an EV-ready city, creating an environment where EVs can thrive.
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1.1 WHY AN ELECTRIC VEHICLE STRATEGY?

The City of Edmonton is committed to energy resiliency through
Edmonton’s Community Energy Transition Strategy. This strategy
identifes an immediate and urgent need to reduce greenhouse
gas (GHG) emissions to help mitigate the effects of climate change,
reduce energy use, and improve air quality. Electric vehicles

(evs) have an important role to play in supporting all three of
these objectives by reducing the environmental impacts from
personal transportation. Although the general trend toward more
effcient vehicles over the years is encouraging, effciency alone is
insuffcient to meet Edmonton’s GHG and energy reduction goals.

The scope of this strategy focuses on the plug-in variety of
light-duty Evs that use electricity (from an external charging
source) to fuel the movement of the vehicle either in whole or in
part. Specifcally, this means light-duty plug-in hybrid electric
vehicles (PHEV) and battery electric vehicles (Bev). For a detailed
explanation of the different types of electric vehicles,

see Appendix A - Electric Vehicles 101.

The topic of Evs is new to Edmonton and with that comes a
relatively low level of public knowledge and familiarity with

evs and their associated benefts. Recognizing this, the strategy
adopts a market transformation approach that applies education
and awareness, capacity building, incentives and regulation
efforts concurrently.

Edmonton’s Electric Vehicle Strategy provides an evidence-
based action-oriented 5-year strategic plan that will create
a market-shift towards the purchase of evs in Edmonton.

The goal of the Strategy is to identify strategic actions that will:
e advance Edmonton in becoming an ev-ready city

» drive an accelerated uptake of evs in Edmonton
e create an environment in which evs can thrive.
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The strategic actions identifed are ones that the City of
Edmonton is well positioned as a municipality to implement,
leveraging the City’s ability to lead by example and act as a focal
point for collaboration.

The City’s current goals for the movement of people centre
around mode shift where public transportation and active
transportation become the preferred choice for more people.
While the City has established clear goals to achieve sustainability
in transportation, personal vehicle travel will likely continue to
constitute a signifcant portion of the mode split for commuter
and discretionary trips. For example, 76% of Edmontonians
perceive that they will likely still need to own a car even if they
take transit for most of their commute trips.! Edmonton’s Electric
Vehicle Strategy envisions that those personal trips not displaced
by mode shift will be completed using Evs that take advantage of a
greening grid. Encouraging the adoption of Evs is not anticipated
to add to the total number of vehicles on the road. Market
research completed for Edmonton’s Ev Strategy found that, if
respondents purchased an Ev, 65% would be replacing an existing
vehicle while only 11% said it would be an additional vehicle for
the household.?

The implementation of the Province’s Alberta Climate Leadership
plan makes the case for Evs even stronger. The plan would see

all coal-fred electricity phased out by 2030 and sets a “30 by

30” renewable energy target where 30% of electricity used in
Alberta will come from renewable sources such as solar, wind and
hydro by 2030.2 The Province also instituted a carbon levy which
increases the cost of fossil fuels such as gasoline and diesel. In
response to the Province’s coal phase-out plan, TransAlta, one of
Alberta’s largest coal producers, approved a strategy to accelerate
the decommissioning of its coal units. Transalta has committed
to having those units converted to natural gas and renewables
generation.*

“EVs of all types lie at the
heart of future sustainable
transport systems,
alongside the optimisation
of urban structures to
reduce trip distances and
shift mobility towards
public transportation.”

Source: Global EV Outlook
2016, International Energy
Agency
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Over the next decade, Alberta’s electricity grid will become
greener with an increase in renewable energy sources driving
electricity generation. This is the right time for Edmonton to
begin the planning needed to transition to evs and take
advantage of the opportunity to reduce the environmental
impacts of personal vehicle travel.

It is clear that the environmental and economic benefts
associated with purchasing and owning an ev today will only
improve over time as Alberta’s grid becomes cleaner and the cost
of fossil fuels increases. Canadians replace their vehicles every

8 years on average, and vehicles remain in operation for just

over 11 years.>® As the electricity grid becomes cleaner, it will be
important that Edmontonians begin the shift towards electric
vehicles in order to take full advantage of reduced emissions over
a vehicle’s lifetime. If Edmonton is to beneft fully from a greener
grid, it will need to start making the switch to Evs today.

Edmonton’s Electric Vehicle Strategy sets important direction
for the City of Edmonton on how it can achieve a future where
electric vehicles are an integral part of the City’s mobility
network. The strategy has a fve-year horizon, after which it
will need to be updated. This ensures the strategy will refect
technological advancements, trends, market developments and
best practices.

Through Alberta’s Renewable Electricity
Program, the government will add 5,000
megawatts of renewable electricity capacity
by 2030 helping to achieve a target of

30% renewable energy as well as phasing
out coal generation by that time. This
provincial initiative can help strengthen the
environmental benefits of EV adoption in
Edmonton.
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1.2 THE VALUE CASE
FOR ELECTRIC VEHICLES

The electrifcation of Edmonton’s transportation system holds
great potential to reduce fossil fuel consumption and greenhouse
gas emissions, while providing vehicle operating, maintenance
and health cost savings, for individuals and the community, both
today and in the future. The benefts associated with evs align
well the City’s sustainability and liveability goals by contributing
to cleaner air, reducing noise pollution, introducing resiliency into
our transportation system, tapping into local renewable energy
supplies, and supporting our local markets.

GHG and Energy Benefits to the Community Today

Some studies focus on the life cycle emissions of the fuels (source-
to-wheels), while others also include the emissions associated
with manufacturing and disposing of the vehicle components
(cradle-to-grave). A study completed in 2015 by a research team
at the University of Calgary found that the emissions of an Ev in
Alberta generates 1.24 tonnes of greenhouse gases less per year
than a similar internal combustion engine (Ice) vehicle.” Another
recent study determined that in the short-term, widespread
adoption of evs in Alberta has the potential to reduce feet-
average GHG emissions intensity by 37% relative to gasoline
vehicles.? Yet a third study concluded that, over the cradle-
to-grave life cycle of an Ev (including its manufacturing, the
manufacturing of the battery and its operation), battery electric
vehicles realize a 51 to 53% reduction in GHG emissions compared
to gasoline-powered cars.® These benefts are achieved even with
an electricity grid as carbon-intense as Alberta’s.

Some studies that have looked at the GHG benefts in the Alberta
context have found less optimistic benefts for EVs in Alberta
today. Although studies vary in their estimations of GHG savings
from EVs in Alberta, there is little doubt that EVs will lead to
considerable GHG savings over the next decade and in the long
term. Edmonton must begin the shift today if those benefts are
to be fully realized. It can take decades for a region to completely
change from one dominant vehicle drivetrain to another—the
vehicles bought today could still be on the road in 10 or more
years.
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From an energy conservation perspective, Evs are unmatched
when compared to conventional vehicles. Technologically, Evs

are vastly more energy effcient than their gasoline-powered
counterparts. EVs are particularly effcient in stop-and-go driving,
typical of our urban city setting, owing in part to regenerative
braking. EVs use 74 to 94% of the energy supplied to them

to propel the vehicle, whereas only 14 to 30% of the energy
consumed by a gas vehicle is used to propel the vehicle.X?

GHG and Energy Benefits to the Community of Tomorrow

Long term GHG and energy savings accrued by Evs are substantial.
An analytic tool created specifcally to support the development
of Edmonton’s Electric Vehicle Strategy was used to calculate

the long term impacts of evs in Edmonton. Under the scenario
where Ev-supportive policies were implemented by all levels of
government, including Edmonton’s Electric Vehicle Strategy, to
accelerate ev adoption, Evs could capture 5% of new car and suv
sales by 2025, rising to 32% by 2040.** Table 1 details the life cycle
savings that would be realized from evs purchased between 2018
and 2035 as compared to the Business As Usual (BAU) scenario
where Ev uptake would be slower.

35x

MORE ENERGY EFFICIENT
I I N N
0 THAN CONVENTIONAL

%3 VEHICLES
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Table L. Estimated Life cycle
GHG, Energy and Cost Benefits
from EVs purchased between
2018 to 2035, EV Policy-Driven
Scenario as Compared to
Business as Usual

Edmonton’s Electric Vehicle Strategy

GHG SAVINGS 600 kt CO2e (600,000 tonnes of greenhouse gases)
ENERGY SAVINGS 9,500 MJ
COST SAVINGS $90 million

Table 12 shows how the increased ev sales, resulting from strong
and supportive Ev policies, can have a signifcant impact on GHGs
emissions reduction over the next two decades as compared

to the BAU scenario®®. By 2040, evs have the potential to reduce
Edmonton’s greenhouse emissions by 5% or 90,000 tonnes per
year (compared to Bau) and could reduce energy consumption
from transportation by 6% annually. These potential savings

are from passenger cars and suvs alone and do not include the
possible savings of new pickup truck sales being captured by Evs.
With evs capturing an increasing portion of new car sales this
would amount over 65,000 Evs on the road by 2040 in Edmonton,
as compared to 25,000 Evs in a BAU scenario or 40,000 Ice vehicles
avoided. In that scenario, the lifetime savings at the pump for
Edmonton ev drivers is $90 million.

A High v Penetration Scenario was also tested, where there is
massive market transformation within the next decade which
could result from:

1. Implementation of strong and supportive v policies at all
levels of government;

2. Consumer preferences shifting towards highly energy effcient
vehicles;

3. Ev technology advancements and falling prices of Evs leading
them to match the price of internal combustion engine vehicles;

4. Auto manufacturers introducing a host of new Ev models into
their line-ups, including pickup trucks.

In High Scenario, sales of Evs in Edmonton rise exponentially from
the current state to an ambitious level of 20% of new vehicle sales
in 2025, rising to 60% by 2040. Table 2 provides the estimated
life cycle GHG, energy and cost savings in the High Scenario.

<
m
E=
(@)
3
m
w
9
o
5
m
@
Q

0141931713 S.NOINOWA3

City of Edmonton
Charging Up!

idn Buibrey)

Edmonton's Electric Vehicle Strategy

GHG SAVINGS 2,000 kt CO2e (2,000,000 tonnes of greenhouse gases)
ENERGY SAVINGS 36,000 MJ
COST SAVINGS $360 million

From this analysis, it is clear that the scale of GHG, energy and
cost-saving benefts is largely dependent on how quickly Evs are
adopted into the Edmonton vehicle Feet within next decade. The
quicker evs are adopted in the early years the more benefts will
accrue over the long term (considering that a vehicle purchased
today will likely remain in operation until 2028%). During that
time, non-evs will continue to use gasoline fuel even as the carbon
intensity of the electricity grid is reduced substantially with coal
being phased out by 2030. Put another way, every gasoline or
diesel powered vehicle purchased today is a lost GHG emissions
reduction and energy-savings opportunity for the future.

Additional Societal Benefits

Air quality: Chief among the benefts associated with Evs, and

of particular importance to cities, is improved air quality owing
to the absence of tailpipe emissions. Urban centres have high
concentrations of vehicles responsible for an ever-growing
number of daily trips. The most recent survey on travel behaviour
in the City of Edmonton found that daily trips made by car have
grown by nearly 670,000 over the past two decades, a nearly 40%
increase in car trips. The most recent survey on travel behaviour
in the City of Edmonton found that daily trips made by car have
grown by nearly 670,000 over the past two decades, a nearly 40%
increase in car trips.®

Gasoline and diesel powered vehicles are responsible for a host
of air contaminants including particulate matter, hydrocarbon
and methane emissions as well as oxides of nitrogen and sulphur.
Air pollution from transportation is well established as adversely
affecting human lung and cardiac health.*”

A 2015 report prepared by the World Bank and the Institute

for Health Metrics and Evaluation found that in 2010 alone,
pollution from vehicles was the cause of 184,000 deaths globally*®.
In addition, the oecD estimates that in 2010, the economic cost
of deaths from air pollution, attributable to road transportation,
in OECD countries was $786 billion us.*® More close to home, a
report by Toronto Public Health found that traffc pollution gives
rise to about 440 premature deaths per year in Toronto, noting
that those deaths would not have occurred when they did without
exposure to traffc-related air pollution.?® The study also found
that children and the elderly are particularly vulnerable.

Table 2. Estimated Life

cycle GHG, Energy and Cost
Benefits from EVs Purchased
between 2018 to 2035, High
EV Penetration Scenario
Compared to Business as
Usual
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Edmonton’s strategy to accelerate the adoption of Evs is timely.
Recently, the Clean Air Strategic Alliance commissioned the
Non-Point Source Project Team to investigate and recommend
strategies to mitigate impacts from air pollutants to the
Edmonton region airshed in order to meet the Canadian Ambient
Air Quality Standards (cAAQS).2* The Ministry of Environment
and Parks has tasked the project team with identifying strategies
to mitigate impacts from non-point sources, such as on-road
vehicles, that contribute to particulate matter and ozone

in Alberta. The project team is in the process of developing
recommendations that will include support for the adoption

of low and zero emitting vehicles in Alberta. It is likely that
municipalities will be asked to play a role in the implementation
of any of the report’s recommendations.

Reduced urban noise pollution: Traffc noise results from three
main sources: tires, engines and wind passage. In an urban
slow-traffc environment, engines are the primary contributors
to traffc noise levels. In this context, Evs can have a great
impact on reducing noise pollution, as they create virtually

no engine noise.?

Energy Resiliency: Electricity is ubiquitous in our society. It is
widely available, accessible (at home and work), reliable, and
can be generated locally and in a number of ways, including
from solar, wind, hydro and geothermal. By taking advantage
of electricity as a fuel source, Edmonton can reap the beneft
of introducing resiliency into the transportation system by
decreasing reliance on one form of vehicle fuel.

Benefts of Integrated EV and Automated vehicle technology:

Early speculation is that the deployment of automated vehicles
will likely be electric due to: relative ease of integrating
automated and electric technology, more-stringent emissions
regulations, and the lower cost of operations. Encouraging the
adoption of evs early on will help ensure Edmonton is keeping
pace with this technology curve. This aligns well with the City’s
Smart Transportation Action Plan, which in part identifes how
Edmonton can prepare for the integration of automated vehicles
into Edmonton’s mobility landscape to ensure it supports the
City’s sustainability and liveability goals.
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The integration of Ev and automated vehicles also promises GHG
emission and energy savings. A recent report by the Institute

for Transportation & Development Policy (ITbp) envisions
revolutionary changes in mobility by considering the role of
electrifcation, automation, and ride sharing. They developed their
analysis using three main urban travel scenarios: a business-as-
usual scenario, a technology-dominated 2 Revolutions scenario,
and a technology + high shared-mobility 3 Revolutions scenario.??

Their analysis shows that the greatest benefts are incurred
through a combination of electrifcation, automation, and
multimodal shared vehicle trips. The infographic below
provides a summary of their fndings on a global scale.

Three Revolutions in Urban Transportation. An
infographic by the Institute for Transportation
and Development Policy & UC Davis. https.//
www.itdp.org/3rs-in-urban-transport/.

A recent analysis conducted by the City assessed the city-wide
benefts of various future carbon reduction measures. The analysis
found that in a scenario of widespread adoption of non-EV
automated vehicles that emissions would be considerably higher
than if the vehicles were electric.

Three Revolutions in Urban Transportation

Business-as-Usual Scenario 2 Revolutions (2R) Scenario 3 Revolutions (3R) Scenario

20th Century Technology Electrification + Automation Electrification + Automation + Sharing
Through 2050, we continue to use vehicles We embrace more technology. Electric We take the embrace of technology in the
with internal combustion engines atan vehicles become common by 2030, and 2R scenario and then maximize the use of
increased rate, and use transit and shared automated electric vehicles become shared vehicle trips. By 2030, there is
vehicles at the currentrate, as population dominant by 2040. However, we continue widespread ride sharing, increased transit
and income grow over time. our current embrace of single-occupancy performance—with on-demand availability—
vehicles, with even more car travel than in and strengthened infrastructure for
the BAU. walking and cycling, allowing maximum
energy efficiency.

Number of Vehicles on the Road by 2050 -~ = 250 million vehicles

= o M = 2-1billion G &% & &5 &5 2.abilion (=) (= ( o-5bilion
- - g

ons by 2050 500 megatonnes of CO2
: : :: @ s W @@L s 2 [

www.itdp.org
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Maintenance costs of EVs are
lower as costs associated with
oil changes, transmission fluid
changes and maintenance of
spark plugs and mufflers are
eliminated.

Edmonton’s Electric Vehicle Strategy

Consumer Benefits

Reduced auto ownership costs: While evs currently have a larger
initial cost compared to conventional gasoline vehicles, the lower
life cycle cost of Evs has the potential of easing the cost of vehicle
ownership for Edmontonians. A life cycle cost study of midsize
vehicles showed that Ev owners could save about $13,000 over a
15-year period as compared to owning a gas vehicle.?* Looking

at the total cost of ownership, one study found that evs can cost
as much as $2,700 less per year to own and operate as compared
to their gasoline vehicle counterpart.?® The maintenance costs

of evs is much lower due to the lack of complex and numerous
mechanical parts - costs associated with oil changes, transmission
Tuid changes and maintenance of spark plugs and muffers, for
example, are eliminated.

Falling battery prices means lower Ev prices for consumers:
Over time, the cost of Evs is expected to decline

making them a more affordable option for
Edmontonians. The higher cost of evs is directly

linked to the cost of the battery - which accounts

for a third of the cost. Over the past fve years 900
there has been an exponential decrease in the cost
of Lithium-ion batteries. This recent decrease in
battery costs is a major factor that has helped to 700
nudge the adoption of electric vehicles globally.

800

600
The International Energy Agency reports that
battery costs have been cut by a factor of four since 500
2008 and are projected to decrease further.? 400
300

A 2017 study found that the price of batteries
fell by 77% from 2010 to 2016 (see Figure 1)?" and 200
also concluded that the cost of purchasing an ev

100
will be lower than a gasoline car by 2025.28 With

I Average battery pack price

$ per kWh  VicKinsey & Company

77%

CHANGE

overall ev ownership costs falling, the economic
case to purchase an ev will make greater sense for
Edmontonians as technology advances.

2011

Figure 1. Falling Cc
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1.3 ALIGNMENT WITH CITY POLICY

AND GOVERNMENT PLANS

Edmonton’s planning and policy environment is strongly
supportive of accelerating EV adoption. Relevant City plans that
would support Edmonton moving towards greater ev adoption are
discussed below.

The Way Ahead: City of Edmonton Strategic Plan

The Way Ahead captures City Council’s Vision for Edmonton
in 2040 and establishes six 10-year strategic goals to provide
a clear focus for the future. City Council then established a set
of corporate outcomes for the 10-year strategic goals, which
outlines Council’s priorities and describes how success is
defned in achieving the goals.

Edmonton’s Electric Vehicle Strategy directly supports the City of
Edmonton’s Corporate Outcome on sustainability and resiliency.
This outcome is measured by [a] community GHG emissions and
[b] ecological footprint. With lower emissions being generated
from Evs, the adoption and acceleration of electric vehicles can
propel the City towards achieving this corporate outcome.

Community Energy Transition Strategy

Edmonton’s Community Energy Transition Strategy is a risk
management strategy designed to make Edmonton an energy
sustainable city.? By 2035, the strategy directs the City to
achieve the following:

< Reduce greenhouse gas (GHG) emissions by 35%
* Reduce energy consumption by 25% per person
* Generate 10% of Edmonton’s electricity locally

In support of these goals, Edmonton’s Community Energy Transition
Strategy calls for “increased electrifcation of Edmonton’s
transportation system with passenger vehicles, buses, light trucks
and trains powered by clean electricity”. The transportation sector
in Edmonton accounts for 30% of GHG emissions — approximately
5 million tonnes annually — and 42% of energy used. This
equivalent to the energy needs of Edmonton’s residential and
commercial buildings combined.

“Edmonton is an environmentally sustainable
and resilient city”

- The Way Ahead Corporate Outcome
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With 78% of all personal trips in Edmonton being made by a
vehicle, there is strong case to advance the adoption of electric
vehicles to help mitigate greenhouse emissions from the
transportation sector. Encouraging Edmontonians to shift from
gasoline and diesel-powered vehicles to electric vehicles will
contribute to the City of Edmonton’s transition to a low carbon,
energy sustainable future.

The federal government has also demonstrated its commitment to

zero emission vehicles internationally. In 2017 Canada joined the

global EV30@30 Campaign which sets a collective aspirational

goal to reach 30% sales share for electric vehicles by 2030. The

Canadian government has noted its current activities include developing a
Zero Emission Vehicles Strategy; investing in electric charging infrastructure;
developing enabling codes and standards; investing in research, development
and demonstration of innovative technologies; and providing consumers with
information and tools to inform their purchasing decisions.

In 2017, the federal government, in cooperation with provincial and territorial
governments began developing a national strategy for zero emission vehicles.
The strategy is slated to be completed in 2018 and included input from experts
from industry, academia, non-profts, and some municipalities - including the
City of Edmonton.

In addition, Alberta Transportation has undertaken a zero emission impact
study to help “...deliver innovative strategies that the Department could
implement to enable the transition to zero emissions vehicle or alternative
carbon neutral technologies such as fuel cells...”.

By developing a made-in-Edmonton EV strategy the City will be prepared to
engage in meaningful discussions with other levels of government about how
best to support EV adoption in Edmonton.
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ELECTRIFYING
EDMONTON?

Our City’s already started! Edmonton’s Community Energy
Transition Strategy identifies City Leadership as an important
opportunity area. It states that the City of Edmonton will take a
lead role in supporting Edmonton’s energy transition efforts and
will lead by example in its own civic operations.

The City recognizes that it is well-positioned to lead by
example in the electrification of transportation.

Edmonton’s LRT already runs exclusively on electricity and the
City will incorporate electric buses into the ETS fleet. In addition,
efforts are underway to identify the best ways to incorporate
alternative fuels and fuel saving technologies into the City’s light
duty fleet of vehicles.

Photography credit © avda-foto under CC BY-SA 2.0 licence.
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Since 2014, eTs along with the City’s Fleet and Facility Services
have been working towards introducing battery-powered electric
buses (e-bus) into its regular service feet. This is part of the City’s
commitment to explore emerging technologies to create a more
effective, effcient and ecologically responsible public transit
service for Edmontonians.

The City’s frst test project was conducted between May and
October of 2014, trialing two electric buses on Edmonton streets.
In winter 2015/16, Feld trials showed that e-buses will operate
effectively on Edmonton roads and throughout winter months.

In June 2016, Administration presented a report to City Council
outlining the results of winter testing and a business case for
an initial deployment of 40 e-buses. The analysis indicated that
e-buses are a cost neutral alternative to diesel buses.

Based on present electricity generation in Alberta, it is estimated
that an e-bus emits approximately 38 to 44 per cent less co?
emissions than its diesel counterpart. These benefts will
continue to increase as the carbon intensity of Alberta’s
electricity grid declines.

The City will purchase up to 40 electric buses that Edmontonians
will begin to see and ride in 2019. In addition, the City will
conduct a thorough transit facility assessment that will provide
the data needed to develop a long term strategy on electric
buses. The City will also be monitoring the industry in relation to
standardization and improvements in technology, both of which
are developing at a rapid pace.
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— FACILITIES

o ELECTRIC VEHICLE CHARGERS AT CITY

CITY SUSTAINABLE

FLEET MANAGEMENT
Since 2013, the City has integrated electric vehicle charging
stations into the design and construction of some major facility
renovation projects enabling them to achieve LEED building
certifcation. The City currently operates four electric vehicle
chargers at three library locations — Jasper Place Library, Mill
Woods Library, and Calder Library. The Highlands Library branch
has a ‘rough-in’ to accommodate the installation of an electric
vehicle charging station at a future date.

The City’s Sustainable Fleet Management Plan outlines
opportunities, projects, and initiatives to support the City of
Edmonton’s corporate outcomes: “The City of EdOmonton’s
operations are environmentally sustainable” and “Edmonton
is an environmentally sustainable and resilient city.”
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Currently, City of Edmonton Fleet Services has implemented
many measures to reduce the feet’s impact on GHG emissions,
including: In addition, new EV chargers are scheduled to be installed at four
City locations by 2019 as part of major facility renovations. They
include Capilano Branch Library, Fire Station 17, and Borden Park

Outdoor Pool.
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« Actively identifying underutilized feet for suggested relocation
and/or removal from inventory.

* Right-sizing the feet so that vehicles are the most effcient for
operational needs.

e Providing the City with feet product that comes from
sustainable suppliers.

e Purchasing environmentally effcient options, such as start-stop
technology and auxiliary power units, for gasoline and diesel
powered vehicles as well as hybrid and battery electric vehicles.

e Equipping 1,700 vehicles with an Automated Fuel Metering
System that collects data on idle times and amount of fuel used.

e Sharing fuel consumption data with personnel from the
Fuel$ense training program, who teach City operators how to
drive more effciently to help reduce greenhouse gas emissions.

e Continuing research, trial, and implementation of alternative
fuel options.

e Planning to purchase newly available plug-in hybrid conversion
kits to test on the City’s pickup trucks and vans.

» Issuing a tender for Light Duty Vehicles which will include
a call for evs, alternative fuels, and other new fuel saving
technologies.
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Top. Jasper Place EPL
EV Charging Station.

In 2017, Edmonton Police Service purchased its frst plug-in Bottom. Mill Woods EPL

hybrid EV to be used in non-enforcement applications. The City EV Charging Station.
has also purchased a pick up truck that it plans to convert to plug-
in hybrid vehicle using an XL Hybrid conversion to be used in City Credit. Plugshare.com

operations. The truck will be tested to inform future purchases
and conversions.



ELECTRIC
VEHICLE TRENDS

This section provides an overview of EV trends, including the

rise in EV sales over the past decade, anticipated future growth
trends, as well as EV trends in Alberta and Edmonton. While
electric vehicles have been exponentially increasing in popularity
over the last 10 years, EV technology has existed since the late
1800s.

The story of the EV is best characterized as a technology that
has ebbed and flowed over the last 140 years due to a variety
of economic, environmental, and social factors. For more
information on this topic, see Appendix B : A Short History

of Electric Vehicles.
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3.1 GLOBAL TRENDS

The global market for electric vehicles is on a growth trend. One
of the most comprehensive sources is the International Energy
Agency’s (IEA) Global EV Outlook 2017.* The IEA reported that in
2016 the global electric car stock surpassed 2 million vehicles
after crossing the 1 million threshold in 2015.2 New registrations
of EVs increased 60% between 2015 and 2016 with a record high
750 thousand sales worldwide in 2016.2 The combination of
aggressive climate targets coupled with some moderate policy
support has provided impetus for auto manufacturers to commit
to research and development. In turn, this has led to lower vehicle
costs, extended vehicle range, and reduced consumer barriers in
a number of countries. However, research on 30 years of “up and
down” cycles for alternative fuels indicate that greater success
for electric mobility hinges on a substantial increase of strong,
durable policy support.*

While a number of countries have seen their Ev markets grow
over the past fve years, a select few are leading the way.® In 2015,
the percentage of new vehicle sales captured by Evs exceeded 1%
in seven countries. Of particular note, evs captured 10% of new
vehicle sales in the Netherlands, a doubling over recent years;
and Norway had the world’s highest market share of evs at 23%.
Other nations also saw Ev success in 2015 with year-over-year
sales growth for evs exceeding 75% in France, Germany, Korea,
Norway, Sweden, the United Kingdom and India.

The two countries with the world’s highest ev market share, the
Netherlands and Norway, implemented a variety of measures that
favour the ev market. For example, in the Netherlands, Ev owners
are assessed lower registration and circulation taxes. As well, they
are given preferential access to portions of the bus lane network.
Similarly, Norway has adopted a wider suite of demand-focused

Ev policies (that focus on the consumer rather than automakers or
fuel supplier),® including incentives such as substantial reductions
in the registration tax, an exemption from the value-added tax,
waivers on road tolls and ferries, and access to bus lanes.”

ACHIEVED

SALES CAPTURED
BY ELECTRIC VEHICLES

Norway

The Netherlands
Sweden
Denmark

France

United Kingdom
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As one exploration of the role of policy in v sales, Sierzchula

et al. (2014) collected and analyzed data from 30 countries over
the course of 2012 to understand how policy, incentives, and
charging infrastructure were correlated with ev adoption rates.
Their sample included countries from Asia (China, Japan), Europe
(Denmark, Finland, Ireland, Norway), and others such as the us
and the uk. This exploratory research found that fnancial
incentives, the availability of charging infrastructure per capita,
and the presence of a local Ev manufacturing facility were strongly
associated with a country’s ev market share.® These results
provide one early perspective on what factors have been
contributing to a growing global ev market share.

Increasing consumer demand, along with falling battery prices

are helping create enthusiasm for Evs among automakers. For
example, in early 2017, the Ford Motor Company announced that
it will be introducing 13 electric vehicles to its model feet by
2022, including an F-150 Hybrid, Mustang Hybrid, a plug-in hybrid
Transit Custom van in Europe, and a fully electric suv with an
estimated range (ideal conditions) of 480 kilometres.® Tesla

has indicated that they will be expanding their market offering,
saying that they have a fully electric pickup truck in the early
stages of development.

Other automakers such as Mercedes-Benz and BMw have signaled
that evs should account for up to 25 percent of their sales by
2025.1° The Volkswagen Group is planning to invest in more v
technology with up to 30 Ev models by 2020.* Volvo has also
signaled a transition from a focus on diesel engines to EVs.*?
Bloomberg New Energy Finance predicts that by 2020 there will
be over 120 different models of ev across the spectrum.*®* Though,
caution must be taken in considering these forward-looking
statements, as there are numerous examples of automakers
making highly positive expectation statements for alternative-
fuel technology that have not been fully realized.**

Another branch of research suggest that supply-focused policy has
been playing an important role in supporting ev market growth—
that is, policy that puts the onus on automakers to develop

and supply evs or other alternative fuel vehicles. The State of
California has pioneered such policies, in particular when it frst
implemented the Zero-Emissions Vehicle (zev) mandate in 1990,
which to this day is driving Ev sales in different US states and
cities. Research also suggest that California’s zev mandate helped
to support automaker breakthroughs in ev technology that later
lead to EV success in other regions such as Norway.*® Modeling
studies also indicate that a similar zev mandate policy, like that
recently implemented in Quebec, might be key to inducing a
substantial PEv market transition in Canada.®

With stronger policy and
the falling costs of EV
batteries, experts predict
that there will be 41 million
electric vehicles on the
road globally by 2040.
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Global market trends show that evs are becoming more widely
adopted, though their continued success will be dependent on
technological advancements, supportive policies, and incentives.

3.2 NATIONAL TRENDS

In Canada, the market for electric vehicles has been growing
signifcantly since 2011 with sales increasing year-over-year

(see Figure 2). From 2013 and 2017, approxim