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Abbreviations and Acronyms 
 
AC ï alternating current  
 
BEV ï battery electric vehicle 
 
CASE ï connected, autonomous, shared and electric 
 
CAV ï connected autonomous vehicle 
 
CCS ï combined charging system 
 
DC ï direct current 
 
DCFC ï direct current fast charger (synonymous with Level 3 charger/charging station) 
 
DER ï distributed energy resource 
 
DVP ï Don Valley Parkway 
 
EHVAP ï Electric and Hydrogen Vehicle Advancement Partnership (Ontario) 
 
EV ï electric vehicle (includes both battery and plug-in hybrid electric vehicles) 
 
EVIP ï Electric Vehicle Incentive Program (Ontario) 
 
EVSE ï Electric vehicle supply equipment 
 
EVWG ï Electric Vehicle Working Group (Toronto) 
 
FCEV ï hydrogen fuel cell electric vehicle 
 
FSA ï forward sortation area (determined by first three postal code characters) 
  
GHG ï greenhouse gas 
 
GPS ï global positioning system 
 
GTA ï Greater Toronto Area 
 
GTHA ï Greater Toronto and Hamilton Area 
 
HEV ï hybrid electric vehicle 
 



  

 

 

HOV ï high occupancy vehicle 
 
ICE ï internal combustion engine 
 
IEA ï International Energy Agency 
 
ITS ï intelligent transportation system 
 
kW ï kilowatt 
 
kWh ï kilowatt hour 
 
LEV ï low-emission vehicle (includes electric and hydrogen fuel cell electric vehicles; 

synonymous with ZEV) 

 
MURB ï multi-unit residential building 
 
OECD ï Organisation for Economic Co-operation and Development 
 
PHEV ï plug-in hybrid electric vehicle 
 
SAE ï Society of Automotive Engineers 
 
TGS ï Toronto Green Standard 
 
TRAP ï traffic-related air pollution 
 
TTC ï Toronto Transit Commission 
 
V - volt 
 
VKT ï vehicle kilometres travelled 
 
ZEV ï zero-emission vehicle (includes electric and hydrogen fuel cell electric vehicles; 

synonymous with LEV)
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1 Executive Summary 
 

With roughly 2.8 million inhabitants, Toronto is the largest municipality in Canada. The 

Greater Toronto Area, which includes several surrounding municipalities, is home to 

almost 7 million people. Transportation is the cause of 33% of Torontoôs net greenhouse 

gas (GHG) emissions.  

Through its climate action strategy, TransformTO: Climate Action for a Healthy, Equitable 

and Prosperous Toronto, Toronto has committed to reducing its GHG emissions by 30% 

of 1990 levels by 2020, 65% by 2030, and 80% by 2050. The increased uptake of electric 

vehicles is expected to make a significant contribution towards meeting the TransformTO 

targets. Indeed, the strategy establishes the goal that 100% of transportation modes used 

in Toronto by 2050 will be low or zero carbon. In addition to electrified passenger vehicles, 

it also stresses that helping citizens transition to more efficient modes of transport such 

as walking, cycling and public transit will lead to a wide range of benefits in addition to 

GHG reductions.    

Given Ontarioôs mix of emissions-free electricity generation, each battery electric vehicle 

adopted in Toronto will lead to GHG emissions reductions of 3 to 5 tonnes per year, 

relative to gas-powered vehicles. Each plug-in hybrid electric vehicle will lead to 

reductions of 2 to 3.5 tonnes per year. Creating a landscape that is conducive to the 

increased adoption of electric vehicles is therefore a central goal of TransformTO. 

To deliver on this and related goals, Toronto began engaging electric mobility 

stakeholders in 2018 to contribute to the development and implementation of a 

comprehensive Electric Mobility Strategy beginning in early 2019. This report is the 

primary output of the Assessment Phase of the Strategy. Its goal is to highlight key 

considerations for the Electric Mobility Strategy and to create a baseline on which 

subsequent plans and activities can be based. Other goals of the Assessment Phase 

include initiating engagement with key stakeholder groups to be consulted during the 

Strategyôs development and implementation, and identifying barriers, opportunities and 

best practices related to the deployment of electric mobility solutions in Toronto. 

The reportôs introduction (Section 2) includes a high-level look at Torontoôs Electric 

Mobility Strategy and the purpose of the Assessment Phase. It then introduces readers 



  

6 

 

to different types of commercially available electric vehicles, and the types of charging 

infrastructure available for these vehicles. 

Section 3 overviews the state of electric vehicle adoption from global, national, provincial 

and municipal perspectives. It then highlights key policies and programs in place to 

support electric mobility in Toronto. 

Section 4 delves into best practices in municipality-led efforts to advance electric mobility, 

breaking down types of actions into different categories that are in some cases best 

facilitated by contributions from specific stakeholder groups. It also discusses how social 

equity considerations can be incorporated into electric mobility strategies. 

Section 5 discusses key steps and considerations in the development of Torontoôs 

Electric Mobility Strategy. It explores potential impacts that EVs pose to local electrical 

grids, and how utilities are planning for such impacts. It highlights the need to make 

charging infrastructure accessible to potential electric mobility users regardless of their 

type of housing, income level, or travel patterns. This section then explores emerging 

transportation technologies and trends that could significantly influence the direction and 

scope of the Cityôs Electric Mobility Strategy in the near future. Gaps in Torontoôs existing 

suite of low-carbon transportation actions are then discussed, with an eye towards 

potentially addressing these gaps in the Electric Mobility Strategy. Section 5 concludes 

with a general discussion on the environmental, social and economic benefits of electric 

mobility deployment, with a focus on Toronto. 

Section 6 overviews the key areas for action that the Toronto Stratgey should address. It 

outlines which stakeholder groups are candidates to make valuable contributions to 

different types of actions. Further, it describes the stakeholder engagement event 

conducted on November 15, 2018, and some of the ongoing electric mobility 

collaborations that were identified at that event. 

Section 7 provides a high-level summary of the report and outlines next steps in the 

development of Torontoôs Electric Mobility Strategy.   
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2 Introduction 

The City of Toronto is the most populous municipality in Canada, with a population of 

roughly 2.8 million. The Greater Toronto Area (GTA), which includes several 

municipalities immediately surrounding Toronto, has a population of almost 7 million 

people, and comprises approximately 19% of Canadaôs total population. The city is also 

notable for having the longest daily commute times in the country, with an average of 68 

minutes (round-trip).1 Transportation is the leading source of greenhouse gas (GHG) 

emissions in Toronto, accounting for roughly 33% of total emissions, and 35% of 

emissions in Ontario.2 Roughly half of transportation emissions are caused by the use of 

passenger cars and trucks.  

As electric mobility options have zero tailpipe emissions and are now commercially viable 

across multiple modes of transport, governments at all levels and in all parts of the world 

are increasingly looking to electrified transportation as a means to achieve environmental 

targets while enhancing social well-being and fostering economic growth. In 2017, the 

City of Toronto adopted its new climate action strategy TransformTO: Climate Action for 

a Healthy, Equitable and Prosperous Toronto. TransformTO lays out a series of long-term 

climate goals to 2050, across the full range of high-emitting sectors, including buildings, 

energy, transportation and waste.3 TransformTOôs economy-wide targets include: 

¶ 30% net GHG reduction from 1990 levels by 2020 

¶ 65% reduction by 2030 

¶ 80% reduction by 2050  

¶ Transportation-specific long term goals include transitioning 100% of 

transportation modes to low or zero carbon energy by 2050; and ensuring that at 

least 75% of trips less than 5 km are completed using active transportation.  

In order to help achieve its TransformTO targets, the City of Toronto contracted Pollution 

Probe and The Delphi Group in the fall of 2018 to lead work on the Assessment Phase of 

its Electric Mobility Strategy. The objectives of the Assessment Phase are to: 

                                            
1 https://www150.statcan.gc.ca/n1/daily-quotidien/171129/dq171129c-eng.htm  
2 https://docs.assets.eco.on.ca/reports/climate-change/2018/Climate-Action-in-Ontario.pdf  
3 https://www.toronto.ca/wp-content/uploads/2017/10/99b9-TransformTO-Climate-Action-for-a-Healthy-
Equitable-and-Prosperous-Toronto-Report-2-The-Pathway-to-a-Low-Carbon-Future-Staff-Report-April-
2017.pdf  

https://www150.statcan.gc.ca/n1/daily-quotidien/171129/dq171129c-eng.htm
https://docs.assets.eco.on.ca/reports/climate-change/2018/Climate-Action-in-Ontario.pdf
https://www.toronto.ca/wp-content/uploads/2017/10/99b9-TransformTO-Climate-Action-for-a-Healthy-Equitable-and-Prosperous-Toronto-Report-2-The-Pathway-to-a-Low-Carbon-Future-Staff-Report-April-2017.pdf
https://www.toronto.ca/wp-content/uploads/2017/10/99b9-TransformTO-Climate-Action-for-a-Healthy-Equitable-and-Prosperous-Toronto-Report-2-The-Pathway-to-a-Low-Carbon-Future-Staff-Report-April-2017.pdf
https://www.toronto.ca/wp-content/uploads/2017/10/99b9-TransformTO-Climate-Action-for-a-Healthy-Equitable-and-Prosperous-Toronto-Report-2-The-Pathway-to-a-Low-Carbon-Future-Staff-Report-April-2017.pdf
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¶ Conduct a comprehensive review of the state of electric mobility in Toronto 

¶ Identify barriers, opportunities, and best practices with regard to electric mobility 

¶ Identify and preliminarily engage key stakeholders who may be willing to contribute 

to the development of the subsequent Electric Mobility Strategy 

¶ Summarize and present findings in a project report 

To deliver on the objectives of the Assessment Phase, the project team undertook the 

following activities:  

¶ A literature review on municipality-led electric mobility initiatives 

¶ Data collection and analysis incorporating public and private sources 

¶ A series of one-on-one interviews with leading experts in their fields 

¶ The organization and hosting of a stakeholder consultation event 

¶ The development of a report detailing findings from the Assessment Phase of the 

Strategy 

  

The development of the Strategy itself is slated to begin in early 2019. As a precursor, 

this report shares key findings from the Assessment Phase of the Strategy in order to 

inform the development of specific actions that will contribute to the achievement of the 

Cityôs TransformTO transportation targets. 

 

2.1 Electric Mobility Options: A Brief Overview 

There are currently four broad classes of vehicles that can be used to deliver electric 

mobility. The common feature of these vehicles is that they are able to provide propulsion 

via an electric motor for at least a portion of total distance travelled. The four types are 

briefly described below, along with a conventional internal combustion engine (ICE) 

vehicle. 

Internal Combustion Engine (ICE) Vehicle: A conventional vehicle that burns gasoline 

or diesel to generate motive power. The average ICE vehicle is only about 21% efficient, 

meaning that almost 80% of the energy produced from burning gasoline or diesel is 
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wasted, predominantly as heat energy.4 ICE vehicles are currently used across all vehicle 

modes (passenger cars and trucks, medium- and heavy-duty vehicles), and continue to 

dominate the global vehicle market. 

Hybrid Electric Vehicle (HEV): Combines an ICE with a battery-electric propulsion 

system. Uses regenerative braking and/or the ICE to charge the battery; no external 

source of power is used. These óconventionalô hybrids tend to have much smaller batteries 

and shorter all-electric ranges than PHEVs. Vehicle hybridization has emerged as an 

option for most modes of vehicles, and has helped to achieve modest GHG reductions.   

Plug-in Hybrid Electric Vehicle (PHEV): A HEV with the option to charge the battery 

with an external source of electricity. These vehicles typically have larger batteries and 

longer all-electric ranges than HEVs. Modern PHEVs tend to have electric ranges 

anywhere from 25 to 85 km. This means that their users can conduct a significant amount 

of day-to-day driving exclusively using electric propulsion, while having the option to make 

longer trips using petroleum if charging is unavailable or too time-consuming.   

Battery Electric Vehicle (BEV): BEVs only contain a battery-electric propulsion system. 

The battery is charged by plugging in to an external source of electricity. In contrast to 

low-efficiency ICE vehicles, BEVs tend to have efficiencies around 80%.5 Commercially 

available BEVs tend to have ranges between 150 and 540 km on a single charge.6  

Although BEVs have zero tailpipe emissions (they donôt even have tailpipes), the quantity 

and location of greenhouse gas (GHG) emissions and air pollutants released to power 

BEVs depends on the regional gridôs mix of energy sources. In Ontario in 2017, electricity 

generation was 96% emissions-free,7 meaning that the net contribution of BEVs to 

emissions of air pollutants and GHGs in the province is minimal. And because a large 

majority of BEV charging occurs overnight, when Ontarioôs natural gas peaker plants are 

typically not supplying any power to the grid, emissions associated with BEV use in the 

province are almost negligible.   

                                            
4 https://www.fueleconomy.gov/feg/atv.shtml  
5 https://www.fueleconomy.gov/feg/atv-ev.shtml  
6 www.cheatsheet.com/automobiles/electric-vehicles-with-the-longest-driving-range.html/?a=viewall  
7 http://www.ieso.ca/en/Corporate-IESO/Media/Year-End-Data  

https://www.fueleconomy.gov/feg/atv.shtml
https://www.fueleconomy.gov/feg/atv-ev.shtml
http://www.cheatsheet.com/automobiles/electric-vehicles-with-the-longest-driving-range.html/?a=viewall
http://www.ieso.ca/en/Corporate-IESO/Media/Year-End-Data
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In addition to low emissions, BEVs are noted for requiring significantly less maintenance 

than ICE vehicles. This is due in part to the fact that ICE vehicle powertrains tend to 

contain about 2,000 moving parts, whereas BEV powertrains contain about 20.8,9  

In recent years, BEV architectures have emerged as viable options for almost every type 

of vehicle, from drones, to scooters and bicycles, motorcycles, passenger cars, delivery 

vehicles, buses, construction and mining vehicles, and even heavy-duty on-road freight 

trucks.  

Fuel Cell Electric Vehicle (FCEV): Uses a fuel cell and hydrogen gas to power an 

electric motor which drives the propulsion system. Hydrogen (H2) can be produced from 

methane (CH4) via a process called steam reforming, or from water (H2O) via electrolysis. 

Once the hydrogen is produced it must be pressurized, distributed and stored. Inside the 

vehicle, a fuel cell stack converts the hydrogen into electricity which is used to charge a 

small battery which in turn powers an electric motor. The FCEV refueling process is 

similar to that of conventional ICE vehicles, and only takes several minutes to complete. 

The efficiency of FCEVs depends on the technologies and processes used in producing, 

compressing, transporting, and converting the hydrogen, but conservative estimates 

indicate a net efficiency of approximately 30%.10    

As FCEVs use electric motors for propulsion they are most often categorized as a form 

of electric mobility. However, due to their unique fueling requirements, the potential for 

integrating FCEVs into Torontoôs electric mobility landscape is beyond the scope of this 

report. While access to electricity is ubiquitous, access to hydrogen gas requires 

extensive production and distribution infrastructure that currently does not exist.   

 

The above-mentioned vehicles are often collectively referred to as zero emission 

vehicles, or ZEVs. Although the term is not strictly accurate, as all of the vehicles produce 

emissions at some point during their use, manufacture, or through the production of their 

fuels, it is nonetheless used in literature and in government policy documents. Sometimes 

the term low emission vehicles, or LEVs, is used to refer to the same group of vehicles.  

                                            
8 https://www.cnbc.com/2016/06/14/electric-vehicles-will-soon-be-cheaper-than-regular-cars-because-
maintenance-costs-are-lower-says-tony-seba.html   
9 https://cleantechnica.com/2013/09/27/tesla-model-s-almost-maintenance-free/  
10 https://cleantechnica.com/2018/08/11/hydrogen-fuel-cell-battery-electric-vehicles-technology-rundown/  

https://www.cnbc.com/2016/06/14/electric-vehicles-will-soon-be-cheaper-than-regular-cars-because-maintenance-costs-are-lower-says-tony-seba.html
https://www.cnbc.com/2016/06/14/electric-vehicles-will-soon-be-cheaper-than-regular-cars-because-maintenance-costs-are-lower-says-tony-seba.html
https://cleantechnica.com/2013/09/27/tesla-model-s-almost-maintenance-free/
https://cleantechnica.com/2018/08/11/hydrogen-fuel-cell-battery-electric-vehicles-technology-rundown/
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For the purpose of this report, the term electric vehicle (EV) is used to refer to all BEVs 

and PHEVs. 

  

2.2 EV Charging: A Brief Overview 

There are several options for EV recharging, each of which has unique benefits and 

limitations. 

Level 1 Charging: This type of charging takes place when an EV user plugs their vehicle 

into a standard electrical outlet. These outlets typically supply power at a rate of 1.8 kW 

(120 V x 15 A), so charging a depleted 30 kWh EV battery would take over 16 hours using 

this method. These outlets are ubiquitous, however, and are sometimes installed in 

parking facilities or on the outer walls of buildings to power equipment such as engine 

block heaters, appliances and tools. Level 1 charging is an option when time is not of the 

essence; for example, when a vehicle is parked for a long period (e.g., overnight, at work, 

or at a transit hub) and isnôt needed right away. All production EVs are compatible with 

this type of charging.  

Level 2 Charging: This type of charging typically provides power at a rate of up to 7.2 

kW (240 V x 30 A), though amperage can vary depending on the charging hardware and 

circuit. This is the same level of power used by clothes dryers and electric ovens, and any 

device that plugs into a 3- or 4-pronged 240 V outlet. A standard Level 2 outlet will charge 

a fully depleted 30 kWh EV battery in a little more than 4 hours. This faster speed makes 

Level 2 charging stations much more practical for EV users who only plan to stop for an 

hour or two, perhaps at sites such as restaurants, parks, retail outlets, gyms, theatres, or 

visitor parking lots for residential buildings. Most home-based charging stations are Level 

2, and can be programmed to begin the charging process during off-peak electricity usage 

hours, regardless of when a user actually plugs in their vehicle. SAE J1772 ports and 

connectors are the North American standard for Level 1 and Level 2 charging, and all 

EVs are compatible with this type of charging.     

Level 3 Charging (DC fast/quick charging): This type of charging provides direct 

current (DC) power ï the same type of power distributed by high-voltage electricity 

transmission infrastructure in North America, and the same type of power stored by EV 

batteries. DC fast charging uses at least 480 V, and net power delivered can range from 
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50 kW to 350 kW or greater in modern óultra-fastô DC chargers.11 Most currently available 

EVs can charge at a rate of up to 50 kW, so a 30 kWh battery could be fully charged in 

30 to 40 minutes. Eventually, ultra-fast DC chargers could allow EVs with longer than 

typical ranges (and therefore larger batteries) to fully charge in under 10 minutes. Level 

3 chargers are much more expensive to purchase and install than Level 2, and as a result 

are not typically used in residences. They are suitable at sites where EV users do not 

want to remain for any longer than necessary, such as highway rest stops between major 

destinations.       

Table 1: Summary of Charging Station Types 

Descriptor Level 1 Level 2 Level 3 

EVs Supported All PHEVs and EVs All PHEVs and EVs BEVs (not all) 

Typical Voltage 120 240 480 

Current Type AC AC DC 

Requirements 
Requires standard 

electrical outlet 

Requires 240 volt electrical 

outlet (for portable chargers) or 

circuit (stationary charger) 

Charging facility in a 

fixed location 

Charging Time 

Range 
8 - 30 hours 4 - 10 hours 

25 - 30 min (to 80% of 

full charge) 

Range Added per 

Hour (approx.) 
8 km 40 km 320+ km 

Hardware and 

Installation Cost 
$0 $1,000 - $5,000 $50,000 - $100,000 

Applications 
Long term parking 

(home, work, etc.) 

Long and short-term parking 

(home, office, retail storefronts, 

etc.) 

Long-distance travel 

(highways) 

Source: Adapted from Accelerating the Deployment of Zero Emission Vehicles: Atlantic 
Canada and the Prairies12 

 

                                            
11 https://evsafecharge.com/dc-fast-charging-explained/  
12 http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/  

https://evsafecharge.com/dc-fast-charging-explained/
http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/
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A useful resource on the technical specifications and installation considerations around 

different types of public EV charging stations is Hydro Quebecôs Electric Vehicle 

Charging Stations: Technical Installation Guide.13  

 

3 Torontoôs Electric Mobility Landscape 

3.1 Electric Vehicle Adoption 

3.1.1 State of Zero Emission Vehicles ï International Perspective 

The global EV market is growing at a very rapid rate. In its Global EV Outlook 2018, the 

International Energy Agency (IEA) estimates that over 1 million EVs were sold worldwide 

in 2017, an increase of 54% over the previous year. Figure 1 shows leading countries in 

EV adoption by total volume and market share. China and the United States had the 

highest sales volume of EVs in 2017, at approximately 579,000 and 198,000 vehicles, 

respectively. In terms of sales share, Norway is the worldôs leader, with over 39% of new 

sales being electric in 2017, followed by Iceland at 11.7% and Sweden at 6.3%.14 In most 

other countries, including Canada, EV sales share represented less than 2% of total 

passenger vehicle sales in 2017. 

Supportive policies have been a key driver of EV uptake in leading jurisdictions, which 

have employed a combination of measures including EV purchase price subsidies, 

investments in refuelling/charging infrastructure, public procurement plans, regulatory 

measures, etc.   

 

The total number of EVs on the road reached 3.1 million worldwide in 2017, up 57% from 

the previous year. China has the worldôs largest EV market, with over 1 million vehicles 

in active service, which accounts for about 40% of the global EV fleet.15 The United States 

and Japan follow with 762,000 and 205,000 vehicles, or 24% and 7% of the global total, 

respectively.  

 

                                            
13 http://www.hydroquebec.com/data/electrification-transport/pdf/technical-guide.pdf  
14 https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf  
15 https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf  

http://www.hydroquebec.com/data/electrification-transport/pdf/technical-guide.pdf
https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf
https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf
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However, the EV market remains relatively small in absolute size, considering that there 

are approximately 1.14 billion light-duty vehicles in use today.16 The IEA estimates that 

only three of its Electric Vehicles Initiative (EVI) member countries have a rolling stock 

share of 1% or higher: Norway (6.4%), Netherlands (1.6%) and Sweden (1.0%). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1: Major EV markets by stock volume and sales share in 201717 

Charging infrastructure trends mirror the rise in EV uptake, with private chargers at 

residences and workplaces estimated to number approximately 3 million worldwide in 

2017, complemented by almost 320,000 publicly accessible Level 2 stations and over 

110,000 DC fast chargers. 18 

Supportive government policies are expected to continue to drive significant growth in EV 

uptake. 19,20 Several jurisdictions, including California and China, have set ZEV mandates, 

requiring automakers to sell a minimum percentage of ZEVs every year (those that donôt 

meet the fleet average threshold pay a tax or buy compliance credits). A number of 

countries, including Norway, France, the United Kingdom and India, as well as major 

cities, have set EV targets or bans on conventional ICE vehicles. Falling costs of lithium-

ion batteries and commitments from automakers to expand EV model availability in their 

fleets are other key factors driving EV market growth, enabling adoption among a wider 

                                            
16 https://www.greencarcongress.com/2015/07/20150706-navigant.html  
17 https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf 
18 https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf  
19 https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf  
20 https://bnef.turtl.co/story/evo2018?teaser=true  

0%

10%

20%

30%

40%

50%

0

200

400

600

800

1000

1200

1400

E
V

 S
a
le

s
 S

h
a
re

 

E
V

 s
to

c
k
 

(t
h
o
u
s
a
n
d
s
)

Major EV Markets in 2017

BEV stock PHEV stock Market share of electric cars

https://www.greencarcongress.com/2015/07/20150706-navigant.html
https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf
https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf
https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf
https://bnef.turtl.co/story/evo2018?teaser=true


  

15 

 

range of consumers. Bloomberg New Energy Financeôs (BNEF) survey of more than 50 

companies, found that the average cost of an EV battery pack was $209 per kilowatt-hour 

in 2017, an 80% drop since 2010. BNEF expects the cost will fall below $100 per kilowatt-

hour by 2025, a rate that is seen as ña tipping point in the adoption of EVs.ò21 The number 

of commercially-available EV models is expected to increase from 155 in 2017 to 289 by 

2022.  A number of automakers are pledging to sell only electric models beginning in the 

next 7 to 10 years.22  

Forecasts for EV adoption vary widely, with global EV sales projected to comprise 11 to 

25% of car sales by 2025,23,24,25 and up to 55% by 2040.26 IEA estimates that electric 

light-duty vehicles (LDVs) will number between 125 and 228 million, or 6 to 12% of the 

global LDV stock by 2030, depending on the scenario.27 Bloomberg New Energy Finance 

forecasts 559 million EVs on the road by 2040, representing 33% of the global passenger 

vehicle fleet.28  

 
 

3.1.2 EV Landscape in Canada 

Canada has seen a massive expansion in the EV market over the past several years (see 

Figure 2). As of October, 2018, cumulative EV sales to date reached approximately 

84,715 vehicles. EV sales increased by approximately 80% between 2017 and Q3 of 

2018, bringing the national EV market share to 2.2%.29 For comparison, the 2017 EV 

market share was 0.9%. On average, Canadian EV sales have increased by more than 

66% a year in each of the previous five years.30 

 

                                            
21 https://www.bloomberg.com/news/articles/2017-12-05/latest-bull-case-for-electric-cars-the-cheapest-
batteries-ever  
22 https://bnef.turtl.co/story/evo2018?teaser=true  
23 https://www.goldmansachs.com/insights/technology-driving-innovation/cars-2025/  
24 https://rmi.org/wp-content/uploads/2017/04/RMI_Electric_Vehicles_as_DERs_Final_V2.pdf  
25 https://bnef.turtl.co/story/evo2018?teaser=true  
26 https://bnef.turtl.co/story/evo2018?teaser=true  
27 https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf  
28 https://bnef.turtl.co/story/evo2018?teaser=true  
29 https://canadaevsales.com/  
30 https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/  

https://www.bloomberg.com/news/articles/2017-12-05/latest-bull-case-for-electric-cars-the-cheapest-batteries-ever
https://www.bloomberg.com/news/articles/2017-12-05/latest-bull-case-for-electric-cars-the-cheapest-batteries-ever
https://bnef.turtl.co/story/evo2018?teaser=true
https://www.goldmansachs.com/insights/technology-driving-innovation/cars-2025/
https://rmi.org/wp-content/uploads/2017/04/RMI_Electric_Vehicles_as_DERs_Final_V2.pdf
https://bnef.turtl.co/story/evo2018?teaser=true
https://bnef.turtl.co/story/evo2018?teaser=true
https://webstore.iea.org/download/direct/1045?filename=global_ev_outlook_2018.pdf
https://bnef.turtl.co/story/evo2018?teaser=true
https://canadaevsales.com/
https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/
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  Figure 2: Electric Vehicle Sales in Canada31 

 

In addition to supportive government policies, key factors that have contributed to strong 

growth in EV sales in Canada in recent years have included increased consumer 

familiarity and interest in the technology, expanded model availability, and increased 

demand in the Province of Ontario driven by the provincial purchase rebate program.32 

FleetCarma estimates that at current rates of uptake, Canada will see more EVs sold in 

2018 than in the previous three years combined.33  

 

The cancellation of EV purchase rebates in Ontario in Q3 of 2018 may hinder future EV 

sales in the province, impacting Canadian EV market trends. However, it is important to 

note that other factors, such as the soon-to-be released federal ZEV Strategy, increasing 

model availability and declining battery costs are important considerations that may 

continue to drive EV uptake in the province. FleetCarma expects the Canadian EV market 

share to stay above 2% by the end of 2018. 

 

                                            
31 Adapted from Matthew Klippensteinôs ñCanadian Plug-In Electric Vehicleò spreadsheet for 
GreenCarReports.com. 
https://docs.google.com/spreadsheets/d/1dLFJwZVdvNLRpmZqPznlzz6PB9eHMe5b-
bai_ddRsNg/edit#gid=25  
32 https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/  
33 https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/  
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https://docs.google.com/spreadsheets/d/1dLFJwZVdvNLRpmZqPznlzz6PB9eHMe5b-bai_ddRsNg/edit#gid=25
https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/
https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/


  

17 

 

Around 38 EV models (either fully electric or plug-in hybrids) are available for sale in 

Canada today.34 The Chevy Volt, Nissan Leaf and Tesla Model S have been the most 

popular models with 16,653, 10,640 and 7,699 vehicles sold, respectively, between 2011 

and 2018. However, the Tesla Model 3 has recently become the most popular EV in 

Canada, with 4,855 vehicles sold since the model was introduced in 2018.35,36 While the 

price differential between conventional ICE vehicles and EVs is declining, affordability 

remains an issue. Based on data provided by Plugôn Drive, only three EV models available 

on the market have a lower starting price than the average price of a new passenger 

vehicle in Canada, which reached $33,464 in 2017.37,38  

 

 

3.1.3 State of EVs ï Provincial Perspective 

 
BC, Ontario and Quebec have been leading the charge in EV adoption in Canada. The 

substantial year-over-year growth in EV sales (see Figure 3 below) is supported by the 

implementation of comprehensive EV strategies in these three provinces.39 According to 

FleetCarma estimates, Ontario accounted for 45% of total EV sales in Canada, followed 

by Quebec at 34% and BC at 18% in 2018 (Q1-Q3).  

 

 

                                            
34 https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/  
35 https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/ 
36 https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/  
37 https://www.plugndrive.ca/discover-electric-vehicles/electric-cars-available-in-canada/  
38 http://canada.autonews.com/article/20180208/CANADA/180209785/average-price-of-new-car-rose-
again-last-year-but-at-slower-pace  
39 http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/  

https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/
https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/
https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/
https://www.plugndrive.ca/discover-electric-vehicles/electric-cars-available-in-canada/
http://canada.autonews.com/article/20180208/CANADA/180209785/average-price-of-new-car-rose-again-last-year-but-at-slower-pace
http://canada.autonews.com/article/20180208/CANADA/180209785/average-price-of-new-car-rose-again-last-year-but-at-slower-pace
http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/
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  Figure 3: Electric Vehicle Sales in B.C, Quebec and Ontario40 

 

In Ontario, the rate of EV uptake began to increase rapidly in 2016, when the province 

announced a target of 5% of new passenger car sales or leases being electric and 

hydrogen vehicles by 2020 and expanded consumer support programs for EVs. In 2016, 

Ontario recorded the highest EV annual sales growth of any province in Canada (67%).41  

In 2017, Ontario EV sales more than doubled, with year-over-year growth of over 120%, 

and the province recorded the highest EV sales volume in Canada, at 7,706 units sold. 

In 2018 (Q1-Q3), Ontario saw 15,307 EV sales, which represents over 5% of total 

passenger car sales in the province.42 In Q3 2018, Ontario saw 5,800 EV sales, a 209% 

increase over the previous yearôs quarter, representing 8.2% of all new passenger car 

sales.43 

 

A report by Pollution Probe and The Delphi Group detailing achievements from the first 

year of Ontarioôs Electric and Hydrogen Vehicle Advancement Partnership (EHVAP)44 

                                            
40 Adapted from FleetCarmaôs ñElectric Vehicles Sales Update Q2 2018, Canadaò. 
https://www.fleetcarma.com/electric-vehicles-sales-update-q2-2018-canada/  
41 https://www.fleetcarma.com/ev-sales-canada-2016-final/  
42 https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/ 
43 https://www.fleetcarma.com/electric-vehicles-sales-update-q3-2018-canada/ 
44 The Electric and Hydrogen Vehicle Advancement Partnership was established by the Government of 

Ontario to help achieve Ontarioôs 2020 sales target that 5% of new passenger car sales and leases in 2020 

would be plug-in electric and hydrogen fuel cell vehicles. EHVAP engaged automakers (and associations), 

dealerships, dealer organizations, electrical utilities, EV advocacy organizations, charging infrastructure 
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estimated that annual sales of EVs in the province would reach more than 20,000 units 

by the end of 2020, or 7% of passenger car sales. The report was based on 2017 data 

and published in early 2018, yet the 7% sales projection was exceeded before the end of 

2018. This illustrates how rapidly the EV market is evolving, and serves as a reminder to 

ensure any data analyzed with regard to EV sales or forecasts is up-to-date. It should be 

noted that these sales forecasts were based on assumptions around the continuation of 

the Government of Ontarioôs existing and planned policies and incentives for EVs, such 

as rebates for the purchase or lease of eligible EVs under the Electric Vehicle Incentive 

Program (EVIP). EV sales in Ontario could be subject to a near-term decline, but other 

positive developments and trends, such as the announced federal ZEV Strategy, 

declining battery costs and increased model availability, may continue to drive EV 

adoption in the province.   

 

3.1.4 State of EVs in Toronto 

As of November 3, 2018, over 6,200 EVs were registered in Toronto. For comparison, 

there were 1,600 EVs in the city in 2016, which means the number of EVs increased by 

288% in two years. Toronto accounts for approximately 20% of all EVs registered in 

Ontario. This is consistent with experiences in other major cities as initial EV adoption 

hot-spots tend to be concentrated in and around major urban centres, where consumers 

have high levels of wealth and education, charging infrastructure is more readily available 

and driving distances are shorter.45 

Figure 4 below shows the levels of EV adoption across the City of Toronto, by forward 

sortation area (FSA, the first three characters of an areaôs postal code).46 The Midtown, 

Uptown, North York and south Etobicoke are among the areas with the highest levels of 

EV uptake in Toronto.  

 

                                            
companies and government, providing a framework within which partners made commitments that 

contributed to the uptake of electric and hydrogen vehicles in Ontario. 
45 https://www.navigantresearch.com/reports/market-data-ev-geographic-forecasts  
46 EV registration data supplied by the Government of Ontarioôs Ministry of Transportation. 

https://www.navigantresearch.com/reports/market-data-ev-geographic-forecasts
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 Figure 4: Levels of EV adoption across the City of Toronto 

 

A 2017 survey commissioned by Plugôn Drive provides valuable insights on the attitudes, 

beliefs, and driving patterns of EV and gasoline-powered car drivers in the Greater 

Toronto and Hamilton Area (GTHA). The survey suggests that more than 40% of EV 

owners in the region were introduced to EVs by a trusted colleague, friend or relative.47 

This highlights the influence of word of mouth of EV owners on EV diffusion. In contrast, 

90% of ICE vehicle owners had no exposure to EVs before buying their cars. More EV 

owners (80%) than gas car owners (62%) do online research on new vehicles before they 

buy one.  

EV drivers cited environmental benefits (36%) and lower cost of charging and maintaining 

an EV (30%) as the top reasons for buying an EV. Gasoline car owners cited high price 

as the most common reason (33%) for not buying an EV. Other notable reasons included 

range anxiety (13%), the inconvenience of charging (12%), limited choice (8%), and lack 

                                            
47 http://www.plugndrive.ca/wp-content/uploads/2017/10/Driving-EV-Uptake-in-the-Greater-Toronto-and-
Hamilton-Area.pdf  

http://www.plugndrive.ca/wp-content/uploads/2017/10/Driving-EV-Uptake-in-the-Greater-Toronto-and-Hamilton-Area.pdf
http://www.plugndrive.ca/wp-content/uploads/2017/10/Driving-EV-Uptake-in-the-Greater-Toronto-and-Hamilton-Area.pdf
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of knowledge about EVs (7%). The survey found that ICE vehicle owners had lower levels 

of awareness and knowledge about EV incentives than EV owners.  

Most drivers in the GTHA are aware that conventional vehicles powered by fossil fuels 

emit GHG emissions that contribute to climate change. However, less than 50% of 

surveyed ICE vehicle owners believe that a global shift to EVs could help mitigate climate 

change, compared to more than 75% of EV owners.   

EV owners in the GTHA tend to be well-educated, with nearly 40% having a graduate or 

professional degree. They are also more affluent, with an average household income of 

$114,300 (versus $83,100 for ICE vehicle owners). A larger proportion of ICE vehicle 

owners are retired. EV owners are more urban and tend to live in detached houses, 

predominantly in Toronto and North York, while ICE vehicle owners are more likely to live 

is suburban neighbourhoods. More than 75% of surveyed EV owners are male.  

EV owners are willing to pay more upfront for their vehicle and expect to pay less in fuel 

and maintenance costs than ICE vehicle owners. For example, about 75% of ICE vehicle 

owners intend to pay less than $30,000 for their vehicle while more than 50% of current 

EV owners intend to pay $30,000 or more for their car. 

With regard to driving habits, the survey found that EV owners are about 20% more likely 

to drive very frequently every day and are more likely to have longer commutes (an 

average of 46 km/day versus an average of 32 km/day for ICE vehicle owners).  

Surveyed EV owners reported high levels of satisfaction with their vehicles including 

range and battery performance, noise levels, driving experience, and maintenance. 

However, they are less satisfied with the availability of charging stations on public roads, 

at condominiums, and in parking lots.  

Importantly, over 70% of EV drivers are likely or very likely to buy or lease another EV in 

the future. Only about 33% of ICE vehicle owners said they are unlikely or very unlikely 

to buy an EV in the future.48 The survey therefore suggests that most residents in the 

region are willing to consider buying an EV. It also highlights the importance of adequately 

addressing consumer concerns regarding EVs to ensure their widespread diffusion in the 

City of Toronto.  

                                            
48 http://www.plugndrive.ca/wp-content/uploads/2017/10/Driving-EV-Uptake-in-the-Greater-Toronto-and-
Hamilton-Area.pdf  

http://www.plugndrive.ca/wp-content/uploads/2017/10/Driving-EV-Uptake-in-the-Greater-Toronto-and-Hamilton-Area.pdf
http://www.plugndrive.ca/wp-content/uploads/2017/10/Driving-EV-Uptake-in-the-Greater-Toronto-and-Hamilton-Area.pdf
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Another survey conducted by Environics Research for The City of Toronto in 2018 

provides important insights into Toronto residentsô perceptions about EVs as a means to 

address climate change and their willingness to adopt more sustainable transportation 

options for the benefit of the environment.49 

The 2018 survey found that a large majority of Toronto residents (87%) agree that their 

transportation choices have an impact on climate change. When it comes to climate 

action, at least 40% of Toronto residents walk, cycle, carpool, drive less, use transit or 

work remotely as part of their regular routines. Only 8% report that they already drive an 

EV or a conventional hybrid, however, 52% of respondents have aspirational intentions 

to switch to these types of vehicles. Among those who are unlikely to use hybrids or EVs, 

high purchase cost is the top reason (66%), followed by lack of availability (23%) and 

inconvenience of use (19%). The majority of Toronto residents (83%) reported that 

purchase incentives, infrastructure and support for sustainable transportation options, 

such as EVs, would encourage them to use these options.50 These findings are broadly 

consistent with the 2017 survey by Plugôn Drive, which identified costs, the inconvenience 

of charging and limited choice as common reasons for not buying an EV.51  

 

3.1.5 Barriers to EV Adoption in Toronto 

As highlighted by the surveys from Plugôn Drive and Environics Research, a number of 

barriers exist that can prevent consumers from buying an EV. The upfront cost of EVs 

relative to ICE vehicles is a key factor affecting the purchasing decisions of consumers. 

While EVs can have lower Total Costs of Ownership (TCO) than comparable ICE 

vehicles, most consumers do not conduct this level of assessment when making a vehicle 

purchasing decision, and merely consider the sticker prices of different options.52 

Providing informational support to prospective car buyers such as vehicle ownership cost 

calculators was identified by several project stakeholders as an area in which municipal 

governments can play a key role.  

                                            
49 Environics Research. (November, 2018). City-Wide Climate Perceptions Study. Prepared for The City of 
Toronto. 
50 Environics Research. (November, 2018). City-Wide Climate Perceptions Study. Prepared for The City of 
Toronto. 
51 Environics Research. (November, 2018). City-Wide Climate Perceptions Study. Prepared for The City of 
Toronto. 
52 http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/  

http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/
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Lack of access to sufficient and convenient charging infrastructure is another barrier to 

EV adoption. Most EV charging occurs at home, so consumers living in multi-unit 

residences or houses without a dedicated parking spot are faced with a formidable 

challenge with regard to EV ownership. EV owners in this scenario, who are often referred 

to as ógarage orphans,ô often rely on charging infrastructure in workplaces, retail locations 

and other public locations, but these options may not be conveniently located. Limited 

charging infrastructure along intercity and inter-provincial highways can present a barrier 

to long-distance travel. The lack of charging opportunities contributes to consumer órange 

anxiety,ô a concern that the vehicle will run out battery power before reaching its 

destination or an appropriate charging point.53 Limited consumer awareness of existing 

charging stations and charging requirements for EVs is another contributing factor to 

range anxiety. 

Consumers lack knowledge and understanding of EVs, such as model availability, 

charging requirements and availability, TCO, environmental benefits, and available 

incentives. While a number of resources exist, there is no centralized one-stop-shop 

resource that provides brand neutral, up-to-date and user-targeted information and tools 

that could help consumers understand how an EV could meet their specific needs. 

Limited supply and long wait times at dealerships are other challenges that potential EV 

buyers face.54 A recent survey by Clean Energy Canada has found that only 40% of 

dealerships across BC, one of Canadaôs leading EV markets, had at least one EV on the 

lot.55 Most BC dealerships estimated that the wait times for newly ordered EVs to arrive 

would typically be between three months to a year, and up to 18 months in some cases.56 

The study also found that some dealers lacked knowledge about EVs, and/or a 

willingness to sell them, which contributes to the customer experience barrier. Project 

stakeholders expressed that similar barriers are facing residents of Toronto.   

The barriers discussed above represent important opportunities for action on the part of 

the City of Toronto, working in collaboration with stakeholders who are likewise trying to 

overcome these barriers.  

 

                                            
53 http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/  
54 https://nationalpost.com/pmn/news-pmn/canada-news-pmn/electric-vehicle-sales-growing-but-supply-
lack-of-knowledge-remain-barriers  
55 http://cleanenergycanada.org/wp-content/uploads/2018/10/Report_EVAvailability2018_Web-1.pdf  
56 http://cleanenergycanada.org/wp-content/uploads/2018/10/Report_EVAvailability2018_Web-1.pdf  

http://www.pollutionprobe.org/publications/accelerating-deployment-zevs-atlantic-canada-prairies/
https://nationalpost.com/pmn/news-pmn/canada-news-pmn/electric-vehicle-sales-growing-but-supply-lack-of-knowledge-remain-barriers
https://nationalpost.com/pmn/news-pmn/canada-news-pmn/electric-vehicle-sales-growing-but-supply-lack-of-knowledge-remain-barriers
http://cleanenergycanada.org/wp-content/uploads/2018/10/Report_EVAvailability2018_Web-1.pdf
http://cleanenergycanada.org/wp-content/uploads/2018/10/Report_EVAvailability2018_Web-1.pdf
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3.2 Existing Policies and Programs 

TransformTO: Climate Action for a Healthy, Equitable and Prosperous Toronto is 

Torontoôs most recent ambitious and forward-thinking plan to transform Toronto to a 

sustainable and healthy city for all residents. The plan has four major pillars: homes and 

buildings, energy, transportation, and waste diversion. Under the transportation pillar, the 

goal is that 100% of vehicles in Toronto utilize low-carbon energy by 2050 and 75% of 

trips under 5 km will be walked or cycled.57   

Torontoôs Electric Vehicle Working Group (EVWG) was established in 2010 and 

comprises staff from City Agencies, Divisions and Corporations. The EVWG has held 

working sessions with non-profit, academic and business partners to explore issues 

related to the introduction of EVs to the consumer market.58 

The remainder of this section outlines current objectives, policies and programs in place 

in Toronto that support the Cityôs transition to an electric mobility future. Activities in other 

areas, such as active transportation, that intersect with electric mobility are discussed in 

Section 5.5. 

 

3.2.1 Toronto Official Plan 

Lead Division/Agency: City Planning 

Objective and Goals: The Official Plan integrates transportation and land use planning at 

both the local and regional scales. It provides complementary policies to make more 

efficient use of the cityôs road, rapid transit and inter-regional rail networks and to increase 

opportunities for walking, cycling, and transit use to support the goal of reducing car 

dependency throughout the city. The Official Plan contains a range of policies to support 

active transportation and reduce demand for automobile transportation. Policies that 

support or impact an electric mobility strategy include: 

                                            
57 TransformTO. https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-
city-initiatives/transformto/  
58 Preparing Toronto for Electric Vehicles. Report for Action. 
https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf  

https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/
https://www.toronto.ca/services-payments/water-environment/environmentally-friendly-city-initiatives/transformto/
https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf
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¶ Integration and consideration of active transportation in the design of all streets, 

neighbourhoods, major destinations, transit facilities and mobility hubs 

throughout Toronto 

¶ Transport demand measures to support active transportation and reduce the 

demand for vehicular travel 

¶ Planning for new development undertaken in the context of reducing auto 

demand 

¶ Encouraging parking providers to install charging stations for EVs 

¶ Multiple additional policies to support active transportation 

City Planning Division is currently updating the Official Plan, with updates targeting 

transportation and expected to inform the Electric Mobility Strategy. 

 

3.2.2 Fleets 

Lead Division/Agency: Fleet Services 

Objective and Goals:  One of the TransformTO goals is to have 45% of the City-owned 

fleet as low-carbon vehicles by 2030. 

Current Status and Timelines:  

¶ As part of the City of Toronto Green Fleet Strategy, Fleet Services is choosing 

vehicles, equipment, fuels, and practices that: consume less fuel and emit less 

GHG and air pollution, meet the City's operational requirements, are sustainable, 

and are economically viable. The fleet currently includes eight battery EVs and 

twelve plug-in hybrids. 

¶ There are currently 20 City-owned EV charging stations in Toronto; 19 of these 

charging stations are Level 2 and one is a DC fast charging station (Level 3). 

These stations are only available to City vehicles and are located at the following 

locations:  

o City Hall, 100 Queen Street West  

o Metro Hall, 55 John Street  
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o North York Civic Centre, 5100 Yonge Street  

o Scarborough Civic Centre, 150 Borough Drive  

o Ellesmere Yard, 1050 Ellesmere Road  

o Disco Yard, 150 Disco Avenue  

o Central Yard, 843 Eastern Avenue (DC fast charging station)  

o Finch Yard, 1026 Finch Avenue 

 

Budget: Procurement of electric and other green vehicles is included as part of each 

divisional 10-year capital budget 

Barriers and Challenges:  

¶ Current EV range limitations and model availability 

¶ Charging station infrastructure and capacity 

¶ Funding and government incentives 

 

3.2.3 Freight 

Lead Division/Agency: Transportation Services 

Objective and Goals: A Freight and Goods Movement Strategy (FGMS) Study consulting 

assignment will be undertaken in support of City Council's Public Works and Infrastructure 

Committee endorsed objectives of the FGMS Framework report, as amended.59   

The goal is to develop a better understanding of goods movement patterns, routes and 

needs in the City, both at present and in the future (i.e., out to 2041), and the potential for 

harnessing advantages of new and emerging technologies and business models to find 

balanced solutions that will satisfy needs cost-effectively, reduce local greenhouse gas 

and air pollutant emissions, preserve quality of life, and maintain economic 

competitiveness of the City and of trucking.    

                                            
59 See:  http://app.toronto.ca/tmmis/viewAgendaItemHistory.do?item=2017.PW24.8.  

http://app.toronto.ca/tmmis/viewAgendaItemHistory.do?item=2017.PW24.8


  

27 

 

In regards to emissions, recognizing that goods movement contributes a significant 

portion of the transportation related emissions in Toronto, minimizing the GHGs and air 

pollutants associated with goods movement is essential to the long-term sustainability of 

the GTHA region. 

Current Status and Timelines: 

¶ The consulting assignment is set to begin in 2019 
 

3.2.4 Public Transportation 

Lead Division/Agency: Toronto Transit Commission (TTC) 

Objective and Goals:  The Toronto Transit Commission (TTC) is targeting steady-state 

procurement of zero emission buses by 2025 with the overall goal of a zero emission 

bus fleet by 2040.60 

Current Status and Timelines: 

¶ The TTC has purchased 30 eBuses slated for delivery by end of 2019 and has 

approval to purchase 30 more, which would be delivered by March 31, 2020.61 

The first 30 eBuses will be housed at three locations across the city (10 buses at 

each):  

o Mount Dennis Garage, 121 Industry Street 

o Arrow Road Garage, 700 Arrow Road 

o Eglinton Garage, 38 Comstock Road 

¶ Substation and backup generator procurement will occur prior to March 31, 2020 

and will be commissioned by end of 2020.62 

                                            
60 TTC 2018-2040 Green Bus Technology Plan. November 2017. 
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/No
vember_13/Reports/2018-
2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf 
61 
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/Ju
ne_12/Reports/Decisions/27_Green_Bus_Technology_Plan_Update_Decision.pdf  
62 
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/Ju
ne_12/Reports/27_Green_Bus_Technology_Plan_Update.pdf  

https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/November_13/Reports/2018-2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/November_13/Reports/2018-2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/November_13/Reports/2018-2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/June_12/Reports/Decisions/27_Green_Bus_Technology_Plan_Update_Decision.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/June_12/Reports/Decisions/27_Green_Bus_Technology_Plan_Update_Decision.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/June_12/Reports/27_Green_Bus_Technology_Plan_Update.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/June_12/Reports/27_Green_Bus_Technology_Plan_Update.pdf
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¶ Steady state procurement of eBuses is slated to start from 2025 onwards; prior to 

that it will be a mix of hybrid and eBus 

¶ The TTC has also commissioned two studies: the first is a feasibility assessment 

of all bus depots for charging, energy storage, effort, timeline, and cost, and the 

second  is a modelling study of all bus routes to determine how charging could 

work and what other types of buses may be required. 

Budget: 

¶ eBus budget: $120 million for purchase of first 60 eBuses. $18 million for related 

infrastructure (i.e., substation and backup generator at one bus garage).63 

Barriers and Challenges: 

¶ eBus capital cost ($350,000 more than diesel buses)64 

¶ Charging infrastructure requires significant investment 

¶ Long term reliability of the eBuses is unknown 

¶ Constraints of existing garages; e.g., electrical capacity (the largest constraint), 

ceiling height, space for chargers, etc. 

Lessons Learned: 

¶ An energy management system and energy storage system will need to be used 

in parallel to help manage peak loads within the electrical capacity and to 

manage the charging window within the operational and infrastructure limits.  

¶ Need to future proof garages to facilitate different possible future technologies.  

 

                                            
63 
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/Ju
ne_12/Reports/Decisions/27_Green_Bus_Technology_Plan_Update_Decision.pdf  
64 
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/No
vember_13/Reports/2018-
2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf  

https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/June_12/Reports/Decisions/27_Green_Bus_Technology_Plan_Update_Decision.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2018/June_12/Reports/Decisions/27_Green_Bus_Technology_Plan_Update_Decision.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/November_13/Reports/2018-2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/November_13/Reports/2018-2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf
https://www.ttc.ca/About_the_TTC/Commission_reports_and_information/Commission_meetings/2017/November_13/Reports/2018-2040%20Bus%20Green%20Technology%20Plan%20Presentation%28November%2020.pdf
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3.2.5 Charging Infrastructure 

Lead Division/Agency: Toronto Hydro, Transportation Services, Toronto Parking 

Authority  

Objective and Goals:  Three charging infrastructure pilots/projects are underway: 

¶ Residential On-street EV Charge Station Pilot: Toronto Hydro, in collaboration with 

Transportation Services, will install up to 14 EV charging stations on its electrical 

and street light poles at up to seven locations thereby providing on-street charging 

for EVs in residential permit parking areas.  

¶ Downtown On-street EV Charge Station Pilot: Toronto Hydro in collaboration with 

Transportation Services will install three EV charging stations at two locations 

downtown to service short-term (up to three hours) EV charging in public on-street 

space.  

o East side of Elizabeth Street, south of Fosters Place (behind City Hall) 

o South side of Wellington Street West, east of Clarence Square (two spaces) 

¶ Parking Garage Charge Station Project: Toronto Hydro, in collaboration with the 

Toronto Parking Authority (TPA), will install EV charging stations in over 200 

locations in TPA operated parking garages. Many of these charging stations will 

be in neighbourhoods with high concentrations of MURBs and garage orphan 

households.   

Current Status and Timelines:  

¶ Locations for the downtown pilot have been selected and installation timelines are 

pending 

¶ Locations for the residential pilot have been selected and installation timelines are 

pending 

Budget:  

¶ Procurement, installation and operation of each on-street charging station is 

expected to cost approximately $65,000.  

Barriers and Challenges:  
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¶ For garage orphan neighbourhoods the biggest challenge is the idea of allocating 

high-demand parking space for a specific segment of the population that is still 

relatively small (i.e., EV users). For example, residents who own ICE vehicles may 

not react well to EV-only parking in their neighbourhoods. Toronto is seeking to 

find a balance in this regard as the transition to EVs continues. It is therefore 

engaging in relatively small pilot projects at this time, and will gauge public reaction 

as work in this area progresses.  

 

3.2.6 Autonomous Vehicles 

Lead Division/Agency: Automated Vehicles Team 

Objective and Goals: Toronto is in the process of developing an autonomous vehicle 

strategy which will include considerations for integration with its Electric Mobility Strategy. 

The autonomous vehicle strategy will be fuel and technology agnostic, but there is an 

expectation of significant linkage between autonomous and electric vehicles in the future. 

 

3.2.7 Codes, Standards and By-laws 

 

Toronto Green Standard 

Toronto has outlined sustainable design requirements for new private and City-owned 

developments in the Toronto Green Standard (TGS). The Standard includes tiers of 

performance measures with supporting guidelines. Tier 1 is required through the planning 

approvals process; Tiers 2 through 4 are higher level, voluntary standards associated 

with financial incentives (may be eligible for refund on development charges paid to the 

City). EVs were first addressed in 2010, in the first version of the TGS. The TGS is now 

in its third version. Current Tier 1 standards for mid- and high-rise residential and all non-

residential developments requires that buildings be designed to provide 20% of parking 

spaces with electric vehicle supply equipment (EVSE) and that the remaining parking 

spaces to be designed to permit future EVSE installation. Current Tier 1 standards for 

City agency, corporation and division-owned facilities requires that buildings are to 
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provide 25% of parking spaces with EVSE and that the remaining spaces be designed to 

permit future EVSE installation.65 

Waterfront Toronto 

Waterfront Toronto was created by the Government of Canada, the Province of Ontario 

and the City of Toronto to oversee the renewal of Torontoôs waterfront. All building 

developments governed by Waterfront Toronto must meet the Minimum Green Building 

Requirements (MGBR), which set out minimum requirements related to EV infrastructure.  

The MGBR mandates that EV infrastructure must be provided for 2% of tenant parking 

spaces in residential buildings and for 2% of parking spaces in commercial buildings; a 

minimum of Level 2 EVSE is required. Metering with the ability to bill the user for the 

electricity delivered to each parking space is also a requirement. Remaining residential 

and commercial parking spaces must be óEV-readyô to allow for future installation of Level 

2 EV charging infrastructure.66    

Taxi By-Law 

In 2014, Toronto City Council directed all taxicabs in Toronto to transition to low emission 

(or ógreenô) vehicles. City of Toronto By-law No. 503-2014 requires all taxicabs to be 

replaced with an alternative fuel or hybrid vehicle at the scheduled time of replacement. 

City Council set a goal for all sedan taxi cabs to be 'green' vehicles by 2021.67 

Provincial Codes and Standards 

Provisions related to EV Supply Equipment (EVSE) are under O.reg.48/01 of the Ontario 

Condominium Act. Condo boards in Ontario are required to approve an application to 

install EVSE unless certain exemptions exist. The Ontario Condominium Act is currently 

under review by the Ministry of Government and Consumer Services. A group of EV 

stakeholders in Toronto have been working to ensure that changes made to the legislation 

                                            
65 Toronto Green Standard Version 3. https://www.toronto.ca/city-government/planning-
development/official-plan-guidelines/toronto-green-standard/toronto-green-standard-version-3/  
66 Waterfront Toronto Minimum Green Building Requirements V2.1 November 2014. 
https://waterfrontoronto.ca/nbe/wcm/connect/waterfront/60b07f39-6990-4f47-9436-
cacf165f43c2/mgbr___version_2_1_november_2014_final_1.pdf?MOD=AJPERES&CONVERT_TO=url&
CACHEID=60b07f39-6990-4f47-9436-cacf165f43c2  
67 Preparing Toronto for Electric Vehicles. Report for Action. 
https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf  

https://www.toronto.ca/city-government/planning-development/official-plan-guidelines/toronto-green-standard/toronto-green-standard-version-3/
https://www.toronto.ca/city-government/planning-development/official-plan-guidelines/toronto-green-standard/toronto-green-standard-version-3/
https://waterfrontoronto.ca/nbe/wcm/connect/waterfront/60b07f39-6990-4f47-9436-cacf165f43c2/mgbr___version_2_1_november_2014_final_1.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=60b07f39-6990-4f47-9436-cacf165f43c2
https://waterfrontoronto.ca/nbe/wcm/connect/waterfront/60b07f39-6990-4f47-9436-cacf165f43c2/mgbr___version_2_1_november_2014_final_1.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=60b07f39-6990-4f47-9436-cacf165f43c2
https://waterfrontoronto.ca/nbe/wcm/connect/waterfront/60b07f39-6990-4f47-9436-cacf165f43c2/mgbr___version_2_1_november_2014_final_1.pdf?MOD=AJPERES&CONVERT_TO=url&CACHEID=60b07f39-6990-4f47-9436-cacf165f43c2
https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf
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will make it easier for condominium owners and corporations to install EV charging 

infrastructure.68  

Ontario Building Code 

The Ontario Building Code amendment (O. Reg. 332/12) relating to EV charging in 

commercial buildings came into effect on January 1, 2018. The amendment requires that 

at least 20% of parking spaces in new large non-residential buildings be equipped with 

EVSE.69 The remaining 80% of parking spaces should be designed to permit future 

installation of EVSE.70 In addition, The Ontario Ministry of Municipal Affairs held 

consultations in 2017 on changes to the Building Code that would require EV charging in 

20% of indoor parking spaces and órough-insô in the remaining spaces in apartment 

buildings.71 The feedback from those consultations is currently under review. 

 

Leadership in Energy and Environmental Design (LEED) 

Under LEED BD+C v4, credits are available related to EVs and EVSE as Location and 

Transportation (LT) credit Green Vehicles. A possible 1 point is available by meeting the 

following requirements:72 

¶ Designate 5% of all parking spaces as preferred parking for green vehicles or 

provide a discounted parking rate of at least 20% for green vehicles.  

¶ Install level 2 or greater EVSE in 2% of all parking spaces (separate from and in 

addition to preferred parking spaces in the first requirement). The chargers must 

be networked or internet addressable to participate in demand response 

programs or time of use pricing. Alternatively, install liquid or gas alternative 

                                            
68 Preparing Toronto for Electric Vehicles. Report for Action. 
https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf  
69 O. Reg. 332/12: Building Code. https://www.ontario.ca/laws/regulation/120332 
70 Ontario Ministry of Municipal Affairs, Technical Support for Electric Vehicle Charging Requirements in 
the Building Code that are in effect January 1, 2018, Non-residential Buildings, Questions and Answers, 
December 19, 2017. http://www.hastingshighlands.ca/deptdocs/Electric%20Vehicle%20Charging%20-
%20Technical%20Support%20-%20Non-Residential%20Buildings%20%28Part%203%29%20-
%20MMA%20Dec%202017.pdf  
71 Toronto, Toronto Green Standard Version 3 ï Review of Potential Incentives and Results of Additional 
Consultation, May 2, 2018. https://www.toronto.ca/legdocs/mmis/2018/pg/bgrd/backgroundfile-115478.pdf 
72 Canada Green Building Council, LEED v4 Zone, 
https://www.cagbc.org/CAGBC/Programs/LEED/LEEDv4/LEED_v4_Zone.aspx  

https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf
https://www.ontario.ca/laws/regulation/120332
http://www.hastingshighlands.ca/deptdocs/Electric%20Vehicle%20Charging%20-%20Technical%20Support%20-%20Non-Residential%20Buildings%20%28Part%203%29%20-%20MMA%20Dec%202017.pdf
http://www.hastingshighlands.ca/deptdocs/Electric%20Vehicle%20Charging%20-%20Technical%20Support%20-%20Non-Residential%20Buildings%20%28Part%203%29%20-%20MMA%20Dec%202017.pdf
http://www.hastingshighlands.ca/deptdocs/Electric%20Vehicle%20Charging%20-%20Technical%20Support%20-%20Non-Residential%20Buildings%20%28Part%203%29%20-%20MMA%20Dec%202017.pdf
https://www.toronto.ca/legdocs/mmis/2018/pg/bgrd/backgroundfile-115478.pdf
https://www.cagbc.org/CAGBC/Programs/LEED/LEEDv4/LEED_v4_Zone.aspx
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fueling facilities or a battery switching station capable of refueling a number of 

vehicles per day (equal to at least 2% of all spaces).  

 

3.3 Installed Charging Infrastructure 

 

Figure 5: Publicly accessible charging infrastructure in the City of Toronto (Source: 
ChargeHub) 

As shown in Figure 5, publicly accessible charging stations in Toronto are currently 

clustered downtown and along major corridors.    
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4 Municipal Electric Mobility Strategies 

4.1 Municipal Best Practice 

A growing number of municipalities around the world are preparing and actively planning 

for a transition to electric mobility. Electric mobility offers municipalities a means to reduce 

transportation-related greenhouse gas (GHG) emissions as well as other emissions that 

contribute to reduced air quality. A strategic and thoughtful plan can expedite a 

municipality in implementing a cleaner, low-carbon transportation network. This section 

of the report documents examples of how leading municipalities around the world are 

preparing for this transition.  

The City of Toronto previously carried out research to identify key characteristics that 

contribute to successful electric mobility uptake at the municipal and regional scale.73 The 

research drew on work of the International Council on Clean Transportation (ICCT), which 

assessed 14 major cities in North America, Europe and China who are leaders in 

promoting electric mobility. The research showed that the following key themes could be 

attributed to successful electric mobility uptake: 

¶ Incentives (financial and non-financial) 

¶ Research and community engagement through awareness campaigns 

¶ Charging infrastructure  

The current work identifies best practices at the municipal level for cities that have 

developed strategies to accelerate the deployment of electric mobility and/or have higher 

than average electric mobility uptake. While global cities were considered, the research 

focused on cities in Canada and the U.S., given similarities to Toronto in terms of vehicle 

use and the regulatory landscape. A growing number of North American cities have 

developed or are in the process of developing some form of local or regional electric 

mobility strategy.74  

                                            
73 City of Toronto. Preparing Toronto for Electric Vehicles October 2017. 
https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf  
74 The International Council on Clean Transportation. The Continued Transition to Electric Vehicles in 
U.S. Cities. July 2018. 
https://www.theicct.org/sites/default/files/publications/Transition_EV_US_Cities_20180724.pdf  

https://www.toronto.ca/legdocs/mmis/2017/pw/bgrd/backgroundfile-107507.pdf
https://www.theicct.org/sites/default/files/publications/Transition_EV_US_Cities_20180724.pdf
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Electric mobility strategies vary in complexity for each individual city as they are tailored 

to address specific barriers, political landscapes, and/or existing partnerships. The 

following common themes can be drawn from leading citiesô electric mobility strategies: 

¶ Charging Infrastructure  

¶ Education and Outreach 

¶ Collaboration and Partnerships 

¶ Regulations and Policies 

¶ Fleets, Transit and Car Sharing  

¶ Incentives  

¶ Economic Development  

These correlate well with the five areas of opportunity previously identified by Toronto, 

which included: 

¶ Policy and regulation 

¶ Research, community awareness and behaviour change 

¶ Financial and non-financial incentives 

¶ Availability of charging infrastructure 

¶ Understanding and developing the EV industry, workforce, and training 

 

The remainder of this section provides examples of initiatives/actions in each of these 

areas from leading jurisdictions with city-level electric mobility strategies and/or 

exceptionally high uptake of electric mobility options such as EVs.  

 

4.1.1 Charging Infrastructure 

 

Ensuring that EV charging infrastructure is located in strategic areas of a city is crucial to 

the success of any electric mobility strategy. The City of Vancouverôs EV Ecosystem 

Strategy recognizes EV infrastructure as an increasingly important community amenity 

and focuses on integrating EV infrastructure in such a way that EVs can assimilate into 

the urban environment and daily life.   

Charging EVs is a different experience than going to a gas station ï even DC fast charging 

(Level 3) can take 10-40 minutes depending on battery size. There is therefore a 

correlation between where vehicles are parked for longer periods of time, and where 
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charging solutions are most important. Most charging occurs at home (80-90%75), 

followed by work, then public charging.76 This section considers each of these charging 

locations separately. 

For home and workplace charging, municipalities typically focus on codes and standards 

with incentives provided by other entities (e.g., other levels of government).  Municipalities 

take a more direct role in the installation of public charging infrastructure. 

4.1.1.1 Home Charging 

As mentioned above, home charging is the most important type of charging to enable EV 

ownership. Home charging is relatively straightforward for single-family homes with 

driveways as the decision to install charging equipment rests solely with the homeowner 

and the main barrier is typically cost. It is less straightforward for residents of multi-unit 

residential buildings and garage orphans (homes with no driveways or garages requiring 

residents to park on the street). In these cases, charging equipment must be installed in 

communal parking areas, or curbside, and requires the involvement of property 

owners/managers or municipal governments. In addition to cost, other barriers facing 

MURB and garage orphan charging include electrical capacity, space, regulations for on-

street charging and the requirement to allocate charging costs to equipment users. 

Single Family Homes 

The City of Vancouver has amended the building code for new construction to require 

one energized outlet per parking area (garage, carport) for single family dwellings. North 

Vancouver is incorporating into its zoning bylaws that all new residential developments 

(one and two unit) be Level 2 EV ready.77 

To address costs, several jurisdictions provide incentives toward the purchase and/or 

installation of Level 2 chargers at home. For example, the Charging Solutions and 

Incentives Program in BC provided $750 for single family homes.78  

                                            
75 Bruce Power, Plugôn Drive, Pollution Probe, University of Waterloo, Accelerating the Deployment of 
Plug-In Electric Vehicles in Canada and Ontario, 2016. https://www.plugndrive.ca/wp-
content/uploads/2017/07/160159_ElectricVehicleReport_R001.pdf  
76 Hardman, S., et al. Considerations for the development of plugin electric vehicle charging infrastructure 
for consumers ï A review, UC Davis, September 2017. https://phev.ucdavis.edu/wp-
content/uploads/PEV-Infrastructure-Literature-Review-.pdf  
77 Plug In BC, Policy. https://pluginbc.ca/policy/ 
78 Plug In BC, Charging Solutions and Incentives. https://pluginbc.ca/incentives/charging-solutions-
incentives/ 

https://www.plugndrive.ca/wp-content/uploads/2017/07/160159_ElectricVehicleReport_R001.pdf
https://www.plugndrive.ca/wp-content/uploads/2017/07/160159_ElectricVehicleReport_R001.pdf
https://phev.ucdavis.edu/wp-content/uploads/PEV-Infrastructure-Literature-Review-.pdf
https://phev.ucdavis.edu/wp-content/uploads/PEV-Infrastructure-Literature-Review-.pdf
https://pluginbc.ca/policy/
https://pluginbc.ca/incentives/charging-solutions-incentives/
https://pluginbc.ca/incentives/charging-solutions-incentives/
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Garage Orphans 

Charging for garage orphans is addressed through the installation of public curbside 

charging. Examples of best practice are provided in Section 4.1.1.3.  

MURBs 

Vancouverôs EV Ecosystem Strategy requires every parking space in MURBs, excluding 

visitor parking, to have an energized outlet capable of supporting Level 2 EVSE 

installation. Many other cities in BC have similar requirements for new builds, requiring 

that 20% to 100% of parking spaces be EV ready.79  

Apartment buildings pose additional challenges as well that can be addressed through 

regulation. For example, in California, Assembly Bill 2565 provides for renters to be able 

to install chargers in their parking spots.80 Senate Bill 880 makes it illegal to prohibit or 

restrict charger installation in a designated parking spot in a MURB and provides for 

certain conditions if the charger is installed in a common area.81 A common interest 

development may not prohibit or restrict the installation or use of EVSE in a designated 

parking spot.82 

The Charging Solutions and Incentives Program in BC provides a rebate for MURBs of 

75% up to $4,000 for Level 2 charging equipment.83  

4.1.1.2 Workplace Charging 

Where close to home charging solutions are seen as reasonable but less convenient 

(e.g., on-street charging), having access to workplace charging as a secondary solution 

can significantly improve the value proposition for EV ownership. A nation-wide U.S. study 

by the International Council on Clean Transportation (ICCT) found that people are 20 

times more likely to buy an EV if their employer provides workplace charging stations.84 

                                            
79 Plug In BC, Policy. https://pluginbc.ca/policy/ 
80 California Legislative Information, AB-2565 Rental property: electric vehicle charging stations. 
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB2565 
81 Senate Bill No. 880. http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0851-
0900/sb_880_bill_20120229_chaptered.pdf 
82 US DOE, Alternative Fuels Data Center, Electric Vehicle Supply Equipment (EVSE) Policies for Multi-
Unit Dwellings. https://afdc.energy.gov/laws/9579 
83 Plug In BC, Charging Solutions and Incentives. https://pluginbc.ca/incentives/charging-solutions-
incentives/ 
84 https://www.theicct.org/sites/default/files/publications/ICCT_EV-promotion-US-cities_20150729.pdf  

https://pluginbc.ca/policy/
http://leginfo.legislature.ca.gov/faces/billNavClient.xhtml?bill_id=201320140AB2565
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0851-0900/sb_880_bill_20120229_chaptered.pdf
http://www.leginfo.ca.gov/pub/11-12/bill/sen/sb_0851-0900/sb_880_bill_20120229_chaptered.pdf
https://afdc.energy.gov/laws/9579
https://pluginbc.ca/incentives/charging-solutions-incentives/
https://pluginbc.ca/incentives/charging-solutions-incentives/
https://www.theicct.org/sites/default/files/publications/ICCT_EV-promotion-US-cities_20150729.pdf
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Barriers to workplace charging are similar to challenges with MURB and garage-orphan 

charging ï except for new lots, workplace parking was not originally designed to 

accommodate charging. 

Workplace charging is typically addressed through non-municipal incentives. The 

Charging Solutions and Incentives Program in BC rebate for workplaces is 50% up to 

$4,000 for Level 2 charging equipment or $2,000 for Level 1.85 Charge to Work NY 

provides $8,000 per EV workplace charging station in New York City.86  The Branché au 

travail program in Quebec offers a 75% rebate for the purchase and installation of a 

workplace charging station to a maximum of $5,000.87 

In addition to incentives, polices can also enable and mandate EV readiness. For 

example, San Francisco has the 100 percent EV Ready ordinance, which requires all new 

residential and commercial buildings to have 10% of spots be óturnkey readyô (ready for 

EV charger installation), 10% of spots be óEV flexibleô (ready for potential charging and 

upgrades), and 80% of spots be óEV capableô (have conduit run to avoid future cost 

barriers).88 The Ontario Building Code was amended for buildings (including commercial 

buildings) to include the provision that not less than 20% of parking spaces be provided 

with EVSE installed (excluding apartment buildings). The remaining parking spaces in the 

building are to be designed to permit future installation of EVSE.89 In the District of North 

Vancouver, approximately 10% of parking stalls in commercial and industrial buildings 

must be EV ready (i.e., wired for level 2 charging).90 

4.1.1.3 Public Charging  

Most municipal-level electric mobility strategies include specific actions to increase the 

number of public charging stations. While public charging is the least-used type of 

charging, it does provide key benefits: 

¶ Increases visibility of charging solutions and hence addresses range anxiety 

concerns for potential EV owners 

                                            
85 Plug In BC, Charging Solutions and Incentives. https://pluginbc.ca/incentives/charging-solutions-
incentives/ 
86 https://www.chargetoworkny.com/  
87 http://vehiculeselectriques.gouv.qc.ca/english/entreprises/entreprises.asp  
88 https://electrek.co/2017/03/01/san-francisco-electric-vehicle-charging-ready/  
89 Building Code Online, The Ontario Building Code. http://www.buildingcode.online/120.html  
90 Plug In BC, Policy. https://pluginbc.ca/policy/ 

https://pluginbc.ca/incentives/charging-solutions-incentives/
https://pluginbc.ca/incentives/charging-solutions-incentives/
https://www.chargetoworkny.com/
http://vehiculeselectriques.gouv.qc.ca/english/entreprises/entreprises.asp
https://electrek.co/2017/03/01/san-francisco-electric-vehicle-charging-ready/
http://www.buildingcode.online/120.html
https://pluginbc.ca/policy/
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¶ Enables travel where EV owners no longer have access to home and/or 

workplace charging   

Barriers to public charging include: 

¶ Supply equipment owners/operators are not allowed to mark up electricity rates 

(resulting in a poor business case for public EVSE deployment). Charging 

solutions typically have to price usage based on the time spent at the charging 

space, and not based on the amount of electricity used. 

¶ Interoperability between charging systems (apps, payment, cards, etc.) 

¶ Lack of deployment ï e.g., on-street opportunities limited/unavailable in 

downtown locations. 

One of the strategic goals of Montrealôs Transportation Electrification Strategy is to ñroll 

out a network of charging stations to support the desired gradual conversion of Montrealôs 

automobile stock.ò91 The City is installing a charging network for privately owned EVs with 

a goal of 1,000 charging stations by 2020 to serve the entire municipal territory.92  

The Drive Clean Seattle Electrification Initiative has numerous implementation actions to 

promote increased adoption of electric mobility by increasing access to charging, such as 

developing a network of off-street charging station clusters and exploring pathways to 

allow EV charging in the right-of-way. Other actions include pilot projects in collaboration 

with City Light (a local electrical utility), including installing 20 DC fast chargers and at 

least 200 charging stations in customer homes.93 

The City of Portlandôs Electric Vehicle Strategy prioritizes charging infrastructure in areas 

that have fewer existing public charging stations, higher proportions of multi-family 

housing and garage-free homes, residents with higher average vehicle kilometres 

travelled, and higher proportions of low-income residents, as well as at destinations where 

                                            
91 City of Montreal. Electrifying Montreal Transportation Electrification Strategy 2016-2020. 
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPOR
TATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF  
92 City of Montreal. Electrifying Montreal Transportation Electrification Strategy 2016-2020. 
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPOR
TATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF    
93 Seattle Office of Sustainability & Environment. 2017 Drive Clean Seattle Implementation Strategy. 
http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017
_Report.pdf  
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people tend to travel longer distances to access. One of the goals of Portlandôs Strategy 

is to double the number of Level 2 and DC Fast Chargers available to the public.94    

One of the goals of Vancouverôs EV Ecosystem Strategy is to maximize access to EV 

charging. The Strategy outlines a suite of actions to achieve this goal. Examples of actions 

include a curbside pilot project (program for commercial business and single-family home 

owners that do not have access to off-street parking), the development of charging hubs 

that support residents, commercial fleets, EV taxis and EV car sharing, and improving 

public Level 2 charging access and visibility.95  

The municipality of Oslo, Norway owns and operates charging infrastructure on public 

lands. The municipality also partners with private real estate entities to support publicly 

accessible charging infrastructure that is privately owned and operated.96   

In Amsterdam, Netherlands there are over 1,300 total charge points and over 30 fast 

charge points, with 4,000 charge points planned by the end of 2018. All public charging 

stations are powered by locally-generated wind power.97 

 

4.1.2 Education and Outreach 

While education and outreach intent can vary (e.g., educating landlords on EV charging 

versus educating consumers on electric mobility benefits), many city-level electric mobility 

strategies include some actions and/or goals related to education and outreach. Cities 

with exceptional electric mobility uptake typically have some form of education and 

outreach actions or events conducted at the municipal level. 

For example, the City of Portlandôs Electric Vehicle Strategy includes developing outreach 

and education materials and developing programs to engage builders and architects, as 

                                            
94 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275  
95 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
96 World Economic Forum. Electric Vehicles for Smarter Cities: The Future of Energy and Mobility 
January 2018. https://www.weforum.org/reports/electric-vehicles-for-smarter-cities-the-future-of-energy-
and-mobility  
97 International Council on Clean Transportation (ICCT). Electric Vehicle Capitals of the World. March 
2017. https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-
Paper_06032017_vF.pdf  
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https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-Paper_06032017_vF.pdf
https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-Paper_06032017_vF.pdf
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well as increasing public awareness of EV chargers via improved signage, marketing and 

outreach.98  

The City of Seattleôs Implementation Strategy outlines specific actions to increase 

awareness of the benefits of electrification and consumer exposure to electric mobility, 

such as developing a website dedicated to providing electric mobility information and 

participating in National Drive Electric Week as well as other electric mobility events.99 

The City of Vancouverôs EV Ecosystem Strategy intends to óimprove community 

experience and knowledge in vehicle chargingô. Examples of specific actions to support 

this goal include developing public charging points to be sources of information for ICE 

drivers as well as providing education to landlords and property managers to further the 

acceptance of MURB EV charging retrofits.100  

As part of its electric mobility promotion, the City of Shanghai, China works with the 

federal government to operate an EV Demonstration Zone, which helps auto companies 

to engage a wide variety of consumers and collect consumer EV data. Elements of the 

Demonstration Zone include an EV service centre, an EV rental plan, promotion of EVs 

via a car sharing service, a network of charging stations, and free EV test drives.101 

 

4.1.3 Collaboration and Partnerships  

Most municipality-led electric mobility strategies rely on partners to achieve the desired 

shift to electric mobility adoption. Partnerships are important during implementation, but 

also during strategy development where they lay the groundwork for implementation and 

build the buy-in necessary to gain City approval. Utility companies are common allies, 

particularly with respect to charging stations and infrastructure as well as pilot projects. 

Other partners include various levels of government, automakers, real estate developers, 

technology companies, and transportation authorities, to name a few. Often, electric 

                                            
98 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275.  
99 Seattle Office of Sustainability & Environment. 2017 Drive Clean Seattle Implementation Strategy. 
http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017
_Report.pdf.  
100 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
101 International Council on Clean Transportation (ICCT). Electric Vehicle Capitals of the World. March 
2017. https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-
Paper_06032017_vF.pdf  
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mobility strategies are supported by other city, province/state, and/or federal initiatives. 

Partnerships are a strong cornerstone for municipalities with high electric mobility uptake.  

Innovative partnerships can be found in Vancouverôs EV Ecosystem Strategy, which 

indicates that the city will partner with Carbon Neutral City cities with the intent of 

developing a carbon credit mechanism with respect to charging infrastructure. The intent 

is to create a stronger business case for private sector investment. The City of Vancouver 

also partnered with Telus to integrate EV charging with cellular monopoles at four 

locations.102 

Montrealôs Transportation Electrification Strategy details ongoing collaboration with public 

and private partners, including Hydro-Québec, the Government of Québec, Caisse de 

dépot et de placement du Québec (CDPQ), the future regional transportation agency 

(Agence régionale de transport (ART)), the Montreal taxi bureau, the Montreal electric 

services commission, and Téo Taxi. Specifically, Montreal joined Hydro-Quebecôs 

Electric Circuit in 2013, which prompted the city to acquire and install 240-volt charging 

stations. Most of these stations are installed off-street.103   

The City of Portland has many partnerships as part of its Strategy, including utilities, 

Neighbourhood Prosperity Initiative (NPI) districts, TriMet (the local transit authority), 

Drive Oregon, Portland State University, and public and private stakeholders. The 

Strategy outlines several actions and denotes where the City of Portland is directly 

responsible for implementation versus where the city plays a supporting role. Examples 

of actions where the city plays a supporting role include: EV charging hubs (where the 

city will work with public and private partners to support installation of multi-modal EV 

charging pods), utility transportation electrification plans (where the city will partner with 

local utilities to finalize and implement transportation electrification plans), bus 

electrification (the city will support TriMetôs efforts to transition to electric buses), and EV 

Showcase (the city will support Drive Oregonôs Northwest EV Showcase initiative).104         

                                            
102 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
103 City of Montreal. Electrifying Montreal Transportation Electrification Strategy 2016-2020. 
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPOR
TATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF  
104 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275  
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The City of Seattle plans on partnering with the Electric Power Research Institute (EPRI) 

to test a range of charging technologies on the cityôs fleet vehicles.105  

To implement its Electric Vehicle Strategy, the City of Edmonton plans on collaborating 

with the automobile industry and non-profit organizations to create learning opportunities 

for Edmontonians on , local car sharing and ride sharing organizations to expand access 

to electric mobility options, utility companies and academic institutions to investigate 

impacts of EVs on electricity grid capacity or redesigning rate plans, and provincial and 

federal governments on the development of strategies and policies.106  

The City of Osloôs Vulkan project exemplifies how smart partnerships can provide 

templates of smart electric mobility design solutions for other cities. The Vulkan project is 

a public-private partnership between the city, a utility company and a real estate firm. 

Vulkan is a sustainable urban development project located on the cityôs outskirts and 

includes a smart charging hub equipped with multi-speed charging stations that offer 

smart charging, battery reserve and vehicle-to-grid technologies. Charging stations can 

be pre-booked by fleet operators and car sharing services.107    

 

4.1.4 Regulations and Policies 

Quite often, electric mobility strategies are part of a larger suite of policies aimed at 

greening municipal operations. For example, Vancouverôs EV Ecosystem Strategy is part 

of a broader suite of city policies meant to increase the transition to electric mobility. 

Supporting policies, for example, include the Renewable City Strategy, which commits 

the city to deriving 100% of its energy from renewable sources before 2050.108 The EV 

Ecosystem also aligns with the Greenest City Action Plan, Transportation 2040 and the 

Healthy City Strategy.109   

                                            
105 Seattle Office of Sustainability & Environment. 2017 Drive Clean Seattle Implementation Strategy. 
http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017
_Report.pdf  
106 City of Edmonton. Edmontonôs Electric Vehicle Strategy September 2018. 
https://www.edmonton.ca/city_government/documents/PDF/EdmontonElectricVehicleStrategy.pdf  
107 World Economic Forum. Electric Vehicles for Smarter Cities: The Future of Energy and Mobility 
January 2018. https://www.weforum.org/reports/electric-vehicles-for-smarter-cities-the-future-of-energy-
and-mobility  
108 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016.  
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
109 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
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Effective electric mobility strategies include amending or implementing local regulations 

or policies to promote electric adoption.  

For example, the City of Vancouver first amended the Vancouver Building By-law to 

require new developments to have electrical supply for EVs (20% of parking stalls in new 

apartment buildings, condos, townhomes and other buildings with three units or more 

must include a receptacle for charging cars and the electrical room must include enough 

space to install all equipment necessary to provide charging to all residents in the future).  

More recently, it was amended to allow for the use of electrical load management 

technologies as well as ensure minimum power outputs.110 Vancouverôs Green Homes 

Program requires all new one- and two- family homes to be built to accommodate future 

green energy technologies, including powering the next generation of EVs111.  The EV 

Ecosystem Strategy includes a number of óquick startsô that involve updating existing city 

policies, including updating Vancouverôs Standards of Maintenance By-law to require 

reasonable access to existing EV charging equipment (including outlets for e-bikes and 

e-scooters) and removing the 200A panel exemption for new construction of one- and 

two- family homes under the Vancouver Building By-law112.  

Part of Montrealôs Transportation Electrification Strategy is to implement the measures 

outlined in the Parking Policy (adopted in June of 2016). Proposed measures include 

providing on-street parking and charging for electric mobility, developing sustainable 

mobility options, creating pricing for EV charging, and evaluating the feasibility of an urban 

goods distribution centre that would focus on electric mobility for ólast kilometreô 

delivery.113   

In its 2017 Electric Vehicle Strategy, the City of Portland indicates that it is going to 

explore policy options that would require new buildings, particularly apartments and 

condominiums to be built to support cost effective charging infrastructure.114  

                                            
110 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
111 City of Vancouver. Electric vehicle charging requirements webpage. https://vancouver.ca/home-
property-development/electric-vehicle-charging-requirements.aspx 
112 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
113 City of Montreal. Electrifying Montreal Transportation Electrification Strategy 2016-2020. 
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPOR
TATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF   
114 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275  

https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf
https://vancouver.ca/home-property-development/electric-vehicle-charging-requirements.aspx
https://vancouver.ca/home-property-development/electric-vehicle-charging-requirements.aspx
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPORTATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPORTATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF
https://www.portlandoregon.gov/bps/article/619275


  

45 

 

San Francisco, California requires new residential, commercial and municipal buildings 

to have sufficient electrical infrastructure to charge vehicles in 20% of the parking spaces 

simultaneously.115,116 

 

4.1.5 Fleets, Transit and Car Sharing 

Converting municipal fleets and electrifying a cityôs bus fleet are common actions to 

support a cityôs transition to electric mobility. To support such actions in Canada, NRCan 

has released a guide to greening government fleets.117 While a city has direct influence 

over municipal vehicle procurement, local transportation authorities may have jurisdiction 

over a cityôs bus fleet and may be responsible for developing their fleetôs electrification 

strategy. As a result, conversion of a cityôs bus fleet is not always part of an electric 

mobility strategy per se, but may be supported via the strategy. Car sharing programs or 

partnerships may also be supported by electric mobility strategies. Leading electric 

mobility municipalities typically also support the transition of fleets and transit vehicles to 

electrification.     

For example, the City of Portlandôs Electric Vehicle Strategy aims to increase the 

percentage of EVs in its sedan fleet from 20% to 30% by 2020. It also includes the 

establishment of óelectric firstô guidelines, which will direct city bureaus to purchase all-

electric vehicles when usage is compatible with available electric light-duty vehicles. The 

strategy includes actions for supporting the electrification of freight vehicles as well.118 

The strategy also identifies Portlandôs support of TriMetôs efforts to transition to electric 

buses. TriMet is currently testing new electric buses and charging infrastructure.119  

Seattle has outlined multiple actions to exemplify its role as a leader in increasing electric 

mobility uptake. For example, the Implementation Strategy includes launching a 

workplace charging program for City of Seattle employees as well as installing 200 new 

charging stations for fleet vehicles (in 2017/18), and sets a goal of achieving 40% 

                                            
115 San Francisco Municipal Transportation Authority. 2017 San Francisco Transportation Sector Climate 
Action Strategy. https://www.sfmta.com/sites/default/files/reports-and-
documents/2017/12/cap_draft_full_document-final1.pdf  
116 San Francisco is in the process of developing an Electric Mobility Strategy (expected release date is 
Fall 2018). Example provided here is outlined in San Franciscoôs Transportation Sector Climate Action 
Strategy, which includes a chapter on EVs and EV Infrastructure. 
117 https://www.nrcan.gc.ca/energy/transportation/alternative-fuels/resources/21314  
118 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275  
119 TriMet website. https://trimet.org/betterbus/serviceimprovements-fy20.htm  
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electrification of its current light-duty municipal fleet. Electrification of transit is also noted 

in Seattleôs Strategy, indicating that King County Metro has acquired three all-electric 

buses and has set a goal of having 120 in service by 2020.120 

The San Francisco City Fleet Zero Emission Vehicle Ordinance requires the conversion 

of the cityôs light-duty passenger vehicle fleet to EVs by 2022.121,122 The San Francisco 

Municipal Transportation Agency (SFMTA) has made a commitment to have an all-

electric bus fleet by 2035. To help meet this goal, the SFMTA will only procure all-electric 

buses beginning in 2025.123   

As part of its Transportation Electrification Strategy, the City of Montreal has a goal to 

convert the municipal fleet of ICE vehicles to EVs. The Strategy also outlines the 

electrification of the public transportation network, operated by Montrealôs municipal 

transportation agency, the Societe de transport de Montreal (STM). The STM is tasked 

with planning and operating the Cityôs public transportation network and has developed 

an electrification strategy. The STMôs 2016-2025 electrification strategy includes actions 

such as replacing diesel buses with hybrid vehicles, acquiring electric or hybrid service 

vehicles, increasing the number of electric trains and participating in the City Mobility 

Project. Further, the Montreal taxi bureauôs Taxi Industry Policy proposes to support the 

electrification of the cityôs taxi and limousine fleet by 2020 by increasing the number of 

EVs and accelerating the installation of charging stations.124   

To aid in its goal of becoming the worldôs first carbon neutral capital, the City of 

Copenhagen, Denmark has indicated in its climate plan that the municipality will purchase 

                                            
120 Seattle Office of Sustainability & Environment. 2017 Drive Clean Seattle Implementation Strategy. 
http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017
_Report.pdf  
121 https://www.sfmta.com/sites/default/files/reports-and-documents/2017/12/cap_draft_full_document-
final1.pdf  
122 San Francisco is in the process of developing an Electric Mobility Strategy (expected release date is 
Fall 2018). Ordinance will be the result of recommendations of the Electric Vehicle Working Group 
(EVWG).  
123 SFMTA Press Release. https://www.sfmta.com/press-releases/san-francisco-commits-all-electric-bus-
fleet-2035  
124 City of Montreal. Electrifying Montreal Transportation Electrification Strategy 2016-2020. 
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPOR
TATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF  
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only EVs (starting in 2011) and that the entire bus fleet is to be replaced with electric 

buses (starting in 2019).125  

In Paris, France, RATP (the primary public transportation operator) in the Ile-de-France 

region intends to electrify up to 80% of its bus fleet by 2025.126   

 

4.1.6 Incentives 

Incentives, both financial and non-financial, can be part of a municipality-led electric 

mobility strategy. Cities with exceptional electric mobility uptake typically offer a number 

of incentives to consumers and drivers, which are often supported by other levels of 

government.  

The City of Edmontonôs Electric Vehicle Strategy recommends non-permanent financial 

incentives for residents. The intent of the incentives would be to ókick-startô an increase in 

EV market share by addressing the cost barrier. The incentive would be reduced and 

ultimately eliminated as EVs gain popularity. The strategy also suggests free public 

access to city-owned Level 2 charging stations, which also could be tapered as adoption 

momentum increases. Additional incentives suggested in the strategy include a rebate 

towards an EV upon retirement of an older vehicle.127   

The City of Shanghai, China offers EV owners both financial and non-financial incentives. 

The city provides regional subsidies of up to 30,000 yuan renminbi (about $5,600 CAD) 

and EVs are exempt from the regionôs expensive and restrictive license plate auction 

system.128  

                                            
125 International Council on Clean Transportation (ICCT). Electric Vehicle Capitals of the World. March 
2017. https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-
Paper_06032017_vF.pdf  
126 World Economic Forum. Electric Vehicles for Smarter Cities: The Future of Energy and Mobility 
January 2018. https://www.weforum.org/reports/electric-vehicles-for-smarter-cities-the-future-of-energy-
and-mobility  
127 City of Edmonton. Edmontonôs Electric Vehicle Strategy September 2018. 
https://www.edmonton.ca/city_government/documents/PDF/EdmontonElectricVehicleStrategy.pdf  
128 International Council on Clean Transportation (ICCT). Electric Vehicle Capitals of the World. March 
2017. https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-
Paper_06032017_vF.pdf  
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Oslo, Norway does not charge purchase or import tax on EVs. EVs are also exempt from 

ferry and road tolls, are granted free municipal parking and receive free electricity for 

normal charging. The city also offers non-financial incentives such as bus lane access.129  

The City of Laval, Quebec is currently the only Canadian municipality that offers its 

citizens a purchase rebate on BEVs and electric bicycles. The City offers a rebate of 

$2,000 on the purchase of a BEV, and $400 on the purchase of an e-bike. When the 

rebate program began in April, 2018, the city of about 420,000 budgeted for 100 BEV 

rebates and 100 e-bike rebates. As of October, 2018 however, the program has already 

led to the sale of over 1,100 BEVs and over 200 e-bikes. The programôs budget was 

increased to accommodate the greater than anticipated demand. The Government of 

Quebec offers $8,000 purchase rebates for BEVs, which means that citizens of Laval can 

receive a total rebate of $10,000.130  

 

4.1.7 Economic Development 

Leading cities recognize that supporting the shift to low-carbon transportation may very 

well result in substantial economic benefits, potentially by becoming an electric mobility 

technology hub. Several municipality-level electric mobility strategies have specific 

goals/actions with respect to the potential economic windfall electric mobility could bring.  

For example, Portlandôs Electric Vehicle Strategy aims to support Portland as a leader in 

clean technology development. The strategy includes actions to support employment 

opportunities by connecting EV manufacturers with qualified underemployed or 

unemployed residents, providing business development assistance to EV-related 

companies, as well as providing business opportunities for existing electric mobility firms. 

Further, the strategy aims to increase electric mobility sector networking by working with 

Drive Oregon, TriMet, Metro and Greater Portland Inc., and support efforts to bring major 

EV conferences to Oregon.131  

Montreal recognizes that its Transportation Electrification Strategy may result in 

substantial economic benefits. To maximize economic and technological benefits, the city 

                                            
129 International Council on Clean Transportation (ICCT). Electric Vehicle Capitals of the World. March 
2017. https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-
Paper_06032017_vF.pdf  
130 https://www.cbc.ca/news/canada/montreal/laval-electric-vehicle-subsidy-demand-1.4864028  
131 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275  
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https://www.theicct.org/sites/default/files/publications/Global-EV-Capitals_White-Paper_06032017_vF.pdf
https://www.cbc.ca/news/canada/montreal/laval-electric-vehicle-subsidy-demand-1.4864028
https://www.portlandoregon.gov/bps/article/619275
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will create and implement an economic development action plan for the electric/intelligent 

vehicle sector. The action plan will be used to identify high-impact sectors and actions, 

as well as guide decision-making with respect to electric mobility sector development. 

The city also plans on organizing events related to cutting-edge technologies and 

innovations for electric and intelligent vehicles.132 

 

4.2 Social Equity Considerations for Electric Mobility 

Changes in transportation options and networks can both positively and adversely affect 

communities. Ensuring changes are made to benefit all people should be an important 

consideration when designing and implementing goals, actions, guidelines and policies 

to support the use of electric mobility options.  

U.S. Executive Order (E.O.) 12898 focuses federal attention on the environmental and 

human health effects of federal actions on minority and low-income populations with the 

goal of achieving environmental protection for all communities.133 

The U.S. Department of Transportation (U.S. DOT) outlines the following principles of 

environmental justice:  

¶ To avoid, minimize, or mitigate disproportionately high and adverse human health 

or environmental effects, including social and economic effects, on minority 

populations and low-income populations. 

¶ To ensure the full and fair participation by all potentially affected communities in 

the transportation decision-making process. 

¶ To prevent the denial of, reduction in, or significant delay in the receipt of benefits 

by minority populations and low-income populations.134 

A recent study identified four primary performance measures that could be used to 

formulate high-level discussions on various transportation options with respect to the 

                                            
132 City of Montreal. Electrifying Montreal Transportation Electrification Strategy 2016-2020. 
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPOR
TATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF  
133 United States Environmental Protection Agency (US EPA). Summary of Executive Order 12898. 
https://www.epa.gov/laws-regulations/summary-executive-order-12898-federal-actions-address-
environmental-justice  
134 U.S. Department of Transportation. Environmental Justice. 
https://www.fhwa.dot.gov/environment/environmental_justice/ej_at_dot/  

http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPORTATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF
http://ville.montreal.qc.ca/pls/portal/docs/PAGE/PROJ_URBAINS_FR/MEDIA/DOCUMENTS/TRANSPORTATION_ELECTRIFICATION_STRATEGY_2016_2020_.PDF
https://www.epa.gov/laws-regulations/summary-executive-order-12898-federal-actions-address-environmental-justice
https://www.epa.gov/laws-regulations/summary-executive-order-12898-federal-actions-address-environmental-justice
https://www.fhwa.dot.gov/environment/environmental_justice/ej_at_dot/
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social equity of a shared, autonomous and electric vehicle future.135 These metrics 

include:  

¶ Cost: low-income households typically spend a larger percentage of income on 

transportation 

¶ Access: lack of access to vehicles, public transportation and safe active 

transportation options reduces employment opportunities  

¶ Public Health: the current transportation system is often most detrimental to 

disadvantaged communities (e.g., poorer air quality, longer commute distances) 

¶ Employment: while a different transportation future may result in benefits, there 

may also be disadvantages including a reduction in the number of jobs and 

changes to the types of jobs available and skills needed to fill these positions 

Some city-level electric mobility strategies specifically address social equity and include 

goals or actions to ensure municipalities are creating equitable solutions.  

For example, Portlandôs Electric Vehicle Strategy states that the city is ñcommitted to 

creating mobility solutions that are equitable and empoweringò. The strategy includes 

actions to research financing options for individuals with no or damaged credit, as well as 

a community mobility assessment to ensure that electric mobility solutions meet the 

needs of low-income populations and communities.136 Further, the City of Portland and 

Multnomah County developed a Climate Action Plan Equity Implementation Guide, which 

City and County staff can leverage to integrate equity into their work via tools and best 

practices.137  

The 2017 Drive Clean Seattle Implementation Strategy includes two actions dedicated to 

race and social justice, which are aimed at maximizing benefits for those most impacted 

by the air pollution associated with the current transportation system. These specific 

actions include partnering with the Environmental Justice Committee to ñimplement 

projects in Equity and Environment Initiative (EEI)138 communities which deliver racial 

                                            
135 Cohen, Stuart and Sahar Shirazi. February 2017. Policy Brief ï Can We Advance Social Equity with 
Shared, Autonomous and Electric Vehicles? http://www.transpogroup.com/assets/3revolutions---can-we-
advance-social-equity-with-shared-autonomous-and-electric-vehicles.pdf  
136 City of Portland. 2017 City of Portland Electric Vehicle Strategy. 
https://www.portlandoregon.gov/bps/article/619275  
137 City of Portland and Multnomah County. July 2016. Climate Action through Equity. 
https://www.portlandoregon.gov/bps/article/583501  
138 The Equity and Environment Initiative (EEI) is a partnership between the City of Seattle, the 
community, several City departments and private foundations to solidify Seattleôs commitment to race and 
social justice in environmental work. More on the initiative can be found at the website:  
https://www.seattle.gov/environment/equity-and-environment/equity-and-environment-initiative 

http://www.transpogroup.com/assets/3revolutions---can-we-advance-social-equity-with-shared-autonomous-and-electric-vehicles.pdf
http://www.transpogroup.com/assets/3revolutions---can-we-advance-social-equity-with-shared-autonomous-and-electric-vehicles.pdf
https://www.portlandoregon.gov/bps/article/619275
https://www.portlandoregon.gov/bps/article/583501
https://www.seattle.gov/environment/equity-and-environment/equity-and-environment-initiative
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equity outcomes identified in the Drive Clean Seattle Racial Equity Toolkitò and to 

ñcomplete additional racial equity toolkits for major Drive Clean Seattle projects and 

policies.ò The Strategy also includes the results of a racial equity analysis and outlines 

important racial equity implementation actions for 2017. Examples of these racial equity 

implementation actions include utilizing creative and culturally relevant strategies and 

fostering community cohesion by connecting electric mobility and transportation 

programs to community centers, places of worship, and service providers; engaging the 

community to identify potential disadvantages of increased electric mobility infrastructure 

and working with the community and stakeholders to mitigate any negative impacts; and 

partnering directly with community-based organizations and service industry anchors.139          

Vancouverôs EV Ecosystem Strategy specifically addresses the issue of equity and 

environmental justice and aims to ensure that all residents are given opportunities with 

respect to electric mobility. The strategy indicates that Vancouver ñwill ensure that EV 

charging that is required in lower income housing presents options for reasonable and 

accessible technologies to the residentsò. It also indicates that the city will ensure that 

individuals will pay for their own charging and that cost is not passed onto other residents 

in multi-family situations. The strategy also acknowledges environmental justice 

considerations and states that ñthe most vulnerable members of society will have the 

biggest health benefits from improved air quality and a more stable climate.ò140  

In its Electric Vehicle Policy Task Force Draft Policy Recommendations, the City of 

Philadelphia, Pennsylvania briefly discusses social equity impacts and identifies that 

Philadelphiaôs demographics differ from those elsewhere in the U.S. Simply put, electric 

mobility does not currently offer a practical mobility solution for Philadelphiaôs low-income 

residents and much more needs to be done to encourage electric mobility use across the 

city.141 

 

                                            
139 Seattle Office of Sustainability & Environment. 2017 Drive Clean Seattle Implementation Strategy. 
http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017
_Report.pdf  
140 City of Vancouver. Vancouverôs EV Ecosystem Strategy November 2016. 
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf  
141 City of Philadelphia. Electric Vehicle Policy Task Force Draft Policy Recommendations. January 2018.  
http://www.phillyotis.com/wp-content/uploads/2018/01/ElectricVehiclePolicyTaskForce_Final_Draft.pdf  

http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017_Report.pdf
http://www.seattle.gov/Documents/Departments/Environment/ClimateChange/Drive_Clean_Seattle_2017_Report.pdf
https://vancouver.ca/files/cov/EV-Ecosystem-Strategy.pdf
http://www.phillyotis.com/wp-content/uploads/2018/01/ElectricVehiclePolicyTaskForce_Final_Draft.pdf
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5 Planning for a Toronto Electric Mobility Strategy 

5.1 Grid Impacts  

Understanding potential impacts to Torontoôs electrical grid due to the advancement of 

electric mobility is a critical preliminary step in the development of the Electric Mobility 

Strategy. Most near-term grid-related impacts are expected to result from the increased 

adoption of personal EVs by Toronto residents. While the adoption of EVs by major fleets 

will also pose potential challenges to the operators of Torontoôs grid, in most cases these 

challenges will be easier to manage, as fleet duty cycles tend to be predictable, and most 

fleet EVs will return to a óhome baseô or centralized depot for charging overnight. Further, 

because fuel costs are a major concern for fleet managers, it is likely that steps will be 

taken to ensure that fleet vehicles are only charged during off-peak electricity usage hours 

and that adequate infrastructure for power supply be established prior to the adoption of 

EVs by fleets. This section explores potential risks to the grid that high EV adoption levels 

might pose, as well as the state of grid readiness in Toronto to accommodate loads from 

the charging of EVs. 

Over 80% of all privately-owned EV charging occurs at the residences of owners during 

night-time hours.142 While EVs represent a major household power demand, the total 

amount of electricity used to power an EV for a year can be less than that required to 

power a water heater or air conditioner.143 However, because EVs are designed to draw 

a lot of power in a short amount of time (power consumed can be anywhere from 3.3 to 

19.2 kW at Level 2), they can pose risks to local grid stability if many households in the 

same area are plug in to charge at the same time.   

As EV adoption levels have increased in recent years concerns have been raised, and 

have sometimes been aired in the popular news media, about a potential threat that EVs 

pose to local power grids. The typical concern revolves around multiple people on the 

same street, or drawing power from the same local distribution transformer, plugging EVs 

in to charge at the same time. If enough people in close enough proximity to each other 

did this, it could cause their distribution transformer to overload and potentially fail. Such 

a failure could stress other nearby transformers or potentially cause a localized power 

outage.  

                                            
142 https://www.energy.gov/eere/electricvehicles/charging-home  
143 https://www.energy.gov/eere/electricvehicles/charging-home  

https://www.energy.gov/eere/electricvehicles/charging-home
https://www.energy.gov/eere/electricvehicles/charging-home
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The analysis completed during the Assessment Phase suggests that as long as EV 

adoption continues to grow at a steady pace, no major grid capacity issues at the 

neighbourhood or municipality-wide levels are anticipated. The clustering of EVs within 

certain neighbourhoods will impose the first noticeable impacts on the local electricity 

distribution system. Typically there are spikes in electricity usage during the late 

afternoon/early evening peak in demand. If there is a significant amount of EV charging 

during those peak times, there could be some transformer overloading in certain 

neighbourhoods and/or significant increases in peak demand. The overloading of 

distribution/street-level transformers could, in theory, spread to bigger distribution 

arteries. Electricity system operators would see the impacts on the main supply points 

feeding a city only after the secondary, neighbourhood-level distribution systems are 

impacted. By the time this would happen, however, electrical utilities would be able to see 

the new electricity usage trends developing and would take measures to avoid impacts 

at the municipal level. 

Such measures would likely include, as a first step, upgrading or increasing the number 

of street-level distribution transformers in a given neighbourhood. This would happen 

when a particular transformer is consistently being overloaded, which would increase the 

risk that it could eventually fail. This is the typical approach taken by electrical utilities 

when they see an increase in electricity usage within a given area. The piecemeal 

approach to grid upgrades resulting from high levels of EV adoption means that it is not 

necessary at this time to identify areas of cities such as Toronto that would need to be 

targeted for grid upgrades based on EV adoption projections. In addition to transformer 

upgrades or additions, if EV adoption occurs more rapidly than expected, electrical utilities 

would look into aggregating smart charging to defer net electricity consumption for EV 

charging. This would entail delaying the charging of participating customers from when 

they initially plug in to a time (overnight, for example) when electricity usage rates are 

lower and there is excess capacity in the system. 

This deferment of charging is analogous to managing traffic congestion by taking 

measures to stagger the times at which people use highways, rather than simply adding 

more lanes to those highways. Peak hours of electricity usage are comparable to órush 

hourô traffic, and as a first step to managing such traffic it is ideal to utilize measures that 

are not capital-intensive (such as infrastructure expansion), but involve changes in 

peoplesô behaviour to better utilize existing infrastructure. There is no reason why the 

majority of EV users need to charge their vehicles to full capacity as soon as they get 

home in the evening, especially if those vehicles still have an adequate amount of range 
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for evening errands. The entire night will be available for charging without the risk of 

stressing the local distribution system. 

Most electrical utilities in Canada have begun investigating behind-the-meter platforms to 

manage EV charging loads for residential customers. Such platforms would work similarly 

to smart thermostats that provide utilities with a degree of control over monitoring and 

managing temperatures in residences. These solutions give utilities added flexibility to 

manage demand during peak usage periods, without having to bring additional electricity 

generation options online. If participating customers were to permit their utility company 

to have a degree of control over the timing and/or rate of EV charging (within user-defined 

parameters, of course), it would provide the utility with much-needed flexibility to help 

accommodate peak loads with its existing asset base. In this case, if a utility detected that 

multiple households drawing power from the same distribution transformer plugged in 

EVs to charge at the same time, it would toggle the rate and perhaps the timing of 

charging so that net power output from the transformer would remain within safe operating 

parameters. 

Participants in such a program would specify two things to their utility: the minimum state 

of charge of their EV battery at any time they are plugged in, and the time, typically in the 

morning, when they need their EV to be fully charged. For example, an EV user could 

specify that whenever they plug their vehicle in, they need it to charge to at least 25% of 

its capacity right away, but the remaining 75% of capacity could be charged at any time 

or rate before, say, 8:00 am (i.e., before they leave for work in the morning). And this is 

just one of many possible emerging smart charging solutions. Another type of solution 

could include voluntary partnerships with EV owners to encourage or incentivize them not 

to charge during peak hours. As EV adoption and technologies continue to advance, so 

too will the number and efficacy of solutions to grid capacity issues.  

Perhaps a bigger challenge than adapting to individual EV adoption will be for electrical 

utilities to work with major fleets on developing measures to transition vehicles such as 

transit buses to exclusively use electric power. Even with relatively short all-electric 

ranges, electric buses will be equipped with large batteries that will draw a lot of power 

and will likely require specialized charging platforms and equipment.  

Supporting the roll out of public on-street charging stations will also be a major 

undertaking for electrical utilities as EV adoption continues to grow. Working on solutions 

for ógarage orphansô (residents limited to on-street parking) that will involve installing 

charging stations on sidewalks or utility poles will also pose challenges. Most utilities 

across Canada are also preparing to work with development and property management 
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companies to provide any service upgrades that may be required to facilitate EV charging 

at workplaces or in multi-unit residential buildings. 

The approach of most utility companies to handle local capacity issues stemming from 

EV use is, in short, to deal with them as they arise, on a case-by-case basis. No major 

disruptions to the local distribution systems are anticipated as a result of EV adoption. 

The replacement of ICE vehicles with EVs will take place gradually over the coming years 

and decades, and utilities will almost certainly have adequate time to respond to resulting 

increases in electricity demand. And if EV adoption does accelerate faster than 

anticipated, utilities accept that they will simply have to devote more resources to 

preparing the grid. Generally speaking, utilities are ready, able and willing to adapt to an 

electric mobility future. Distribution transformers can be upgraded or added if and when 

such actions are required, the number of customers drawing power from each transformer 

can be reduced, and electricity system planners can monitor EV adoption levels and 

develop solutions that minimize the impact of EVs on the grid while optimizing grid asset 

utilization.  

Utilities are particularly interested in understanding where they can deploy charging 

infrastructure investments that wouldnôt be of interest to private businesses (e.g., 

residential on-street charging, MURB charging). Where there are opportunities for utilities 

to participate in EV charging solutions, their participation would be facilitated if there was 

a more straightforward business model for them to engage in. Further facilitating the work 

of utilities in the electric mobility space would be ensuring that they are provided with up-

to-date data on factors such as: the number and location of garage orphans in their 

service areas, the addresses of registered EV owners, EV-related building code 

requirements and updates, transportation patterns in different regions, and transportation 

modes available to residents in different neighbourhoods.    

A prominent barrier to the ability of electrical utilities to efficiently and cost-effectively 

accommodate increased EV charging is the fact that provincial regulations do not allow 

utilities to capture the costs of EV products and services within their rate bases (i.e., the 

value of a utilityôs assets, which is used by regulators to help determine electricity 

prices).144 Electric utilities from across Canada have been encouraging provincial 

regulators to amend the laws around what can be included in their rate bases since EVs 

became widely available. If a transformer fails due to many of the households drawing 

power from it plugging in an EV to charge, that transformer can be replaced and any costs 

                                            
144 http://www.pollutionprobe.org/publications/pollution-probe-ev-grid-gap-analysis-study/  

http://www.pollutionprobe.org/publications/pollution-probe-ev-grid-gap-analysis-study/
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can be passed on to a utilityôs rate base. However if that utility wants to offer smart 

charging services to those same EV-using customers to avoid stressing local 

transformers, it is currently not allowed to do so under provincial law. An amendment in 

this area would greatly facilitate the provision of EV-related products and services by 

utilities. If the City of Toronto added its voice to the many groups advocating for change 

from the Ontario Energy Board, it would no doubt help to move this issue forward.  

Electrical utility companies should have no major issues dealing with current levels of EV 

adoption. As adoption levels increase markedly, however, having access to data on 

current and forecasted adoption levels will become more important. This will allow them 

to efficiently and affordably roll out an appropriate level of infrastructure to support EV 

use at the appropriate times. Emerging technologies such as smart charging will help 

utilities manage consumption behaviour and limit the costs of having to upgrade electrical 

infrastructure to accommodate electric mobility. 

 

5.2 Charging Infrastructure 

Ensuring that EV charging infrastructure is located in strategic areas of a city is crucial to 

the success of any electric mobility strategy. The City of Vancouverôs EV Ecosystem 

Strategy recognizes EV infrastructure as an increasingly important community amenity 

and focuses on integrating EV infrastructure in such a way that EVs can assimilate into 

the urban environment and daily life.   

Charging EVs is a different experience than going to a gas station ï even DC fast charging 

(Level 3) can take 10-40 minutes depending on battery size. There is therefore a 

correlation between where vehicles are parked for longer periods of time, and where 

charging solutions are most important. For EV owners, the most convenient place to 

charge is at home. The second most convenient place is at work, with other locations 

typically becoming less and less convenient.   

As described in Section 3.1.4, the majority of current EV owners in Toronto live in single 

family homes in areas of the city where homes have driveways and/or garages, which 

allow for the installation of private charging stations for at-home charging. However, the 

majority of Torontoôs housing stock does not have private driveways and/or garages for 

parking. As shown in Figure 6, multi-unit residential buildings (MURBs) comprise almost 

half of the housing stock. In addition, a portion of the single detached houses and semi-

detached/row houses are garage orphans ï houses dependent on on-street parking.   
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Figure 6: Toronto housing by dwelling type, adapted from 2016 census data 

This section explores existing electric vehicle supply equipment (EVSE) in the city and 

discusses EVSE considerations during strategy development. An inventory of private 

charging equipment is not available, and the discussion focuses on how existing publicly 

accessible charging infrastructure meets current and forecasted demand. Note that an 

additional social equity lens should be brought to charging equipment considerations, and 

this is explored in Section 4.2. 
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5.2.1 Garage Orphans 

 

Figure 7: On-street parking areas and nearby publicly accessible charging 
infrastructure 

Toronto has two prominent on-street parking areas: one located in the Leslieville/Upper 

Beaches and surrounding area (including the area directly west of the DVP/Regent Park 

area) and one located in the Brockton Village/Bloor West 

Village/Swansea/Parkdale/Sunnyside area. EV owners in these areas are likely ógarage 

orphansô, in that they likely have no access to at home charging in garages or driveways. 

A review of the EV chargers available in these areas indicates that there are only a 

handful of public charging stations. Most of these stations are Level 2 and are located in 

areas such as car dealerships, commercial stores and malls where regular overnight 

charging is not feasible.  

While clusters of DC fast chargers represent a potential charging solution, on-street 

charging is likely to be the preferred solution for EV owners in these areas. Toronto is 






















































































