
 

 

 
 
 
 
 
 
 
 
Electric Vehicles in Canada and Selected Countries 

Publication No. 2017-27-E 
14 July 2017 
 

Jed Chong 
Economics, Resources and International Affairs Division 
Parliamentary Information and Research Service 
 
 



 

 

Library of Parliament Background Papers provide in-depth studies of policy issues. 
They feature historical background, current information and references, and many 
anticipate the emergence of the issues they examine. They are prepared by the 
Parliamentary Information and Research Service, which carries out research for and 
provides information and analysis to parliamentarians and Senate and 
House of Commons committees and parliamentary associations in an objective, 
impartial manner. 

© Library of Parliament, Ottawa, Canada, 2018 

Electric Vehicles in Canada and Selected Countries 
(Background Paper) 

Publication No. 2017-27-E 

Ce document est également publié en français. 



 

LIBRARY OF PARLIAMENT i PUBLICATION NO. 2017-27-E 

CONTENTS 
 
 
 

1 INTRODUCTION ....................................................................................................... 1 

1.1 Types of Electric Vehicles ...................................................................................... 2 

2 GREENHOUSE GAS EMISSIONS  
IN CANADA’S TRANSPORTATION SECTOR ......................................................... 2 

3 FEDERAL GOVERNMENT ROLE AND INITIATIVES .............................................. 4 

4 ELECTRIC VEHICLE DEPLOYMENT:  
STATUS IN CANADA AND SELECTED COUNTRIES ............................................ 5 

4.1 Electric Vehicle Stock, Registrations and Market Share........................................ 5 

4.2 Electric Vehicle Chargers ....................................................................................... 8 

5 CONCLUSION ........................................................................................................ 10 

 





 

LIBRARY OF PARLIAMENT 1 PUBLICATION NO. 2017-27-E 

ELECTRIC VEHICLES IN CANADA  
AND SELECTED COUNTRIES 

1 INTRODUCTION 

Electric vehicles (EVs) have a longer history than is generally known, with inventors 
developing prototypes as early as the first half of the 1800s. In fact, the first practical 
EVs came to market around the same time as their gasoline-powered counterparts, 
in the 1890s.1 

The first EV in Canada made its debut in Toronto in December 1893.2 In the 
United States (U.S.), such vehicles quickly became popular. It is estimated that 
in 1900, 38% of new automobiles in the U.S. were electrically powered, and by 1912, 
some 34,000 EVs were registered there.3 

Nevertheless, the state of battery technology at the time made it difficult for EVs to 
keep up with gasoline-powered automobiles, which provided more power over longer 
distances without the weight penalty of electric storage batteries. The invention of the 
electric starter in 1912, combined with the availability of a cheap, plentiful supply of 
gasoline, allowed gasoline-powered vehicles to take over the burgeoning car market. 
By 1935, EV production had all but ceased.4 

There were brief resurgences of interest in EVs in the 1960s, due to rising concerns 
over urban air pollution, and during the oil crises of the 1970s; however, interest in EVs 
waned in the 1980s as gasoline prices stabilized and gasoline-powered vehicles 
became more fuel-efficient.5 

In the 1990s, the outlook for EVs brightened considerably, spurred by regulatory 
requirements for zero-emission vehicles in certain American states, notably California.6 
The introduction of the Toyota Prius in 1997 and the announcement by Tesla Motors 
in 2006 that it would produce a car that could go 200 miles (almost 322 km) on a single 
charge are considered two important milestones in the recent history of EVs.7 

This Background Paper provides a general overview of the deployment of 
EV technology. It first outlines the different types of EVs, then goes on to discuss in 
section 2 one of the main drivers of EV deployment in Canada: namely, concern over 
greenhouse gas (GHG) emissions in the transportation sector. Section 3 focuses on 
the role of the federal government with respect to EVs and provides examples of recent 
federal initiatives to support the sector. Finally, section 4 compares the state of 
EV deployment in Canada with the rest of the world, using data from the International 
Energy Agency (IEA). 
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1.1 TYPES OF ELECTRIC VEHICLES8 

There are four main types of EVs: 

• Battery electric vehicles (BEVs) run on an electric motor that is battery powered; 
the battery is recharged by plugging into an outlet or charging station. 

• Hybrid electric vehicles (HEVs) get their power from two sources: an internal 
combustion engine (fuelled by gasoline, diesel or biofuel) and a battery-powered 
electric motor. The battery in an HEV is charged while the vehicle is being driven 
(i.e., during idling, coasting and regenerative braking).9 

• Plug-in hybrid electric vehicles (PHEVs) are similar to HEVs, with the main 
difference being that PHEVs can be plugged into the grid to recharge the battery. 

• Fuel cell electric vehicles (FCEVs) generate electricity with a fuel cell powered 
by hydrogen, rather than using electricity stored in a battery. While this technology 
is still under development, it has been available in Canada since 2015 when the 
Hyundai Tucson FCEV made its entry in Vancouver.10 

The IEA data presented in section 4 focus on BEVs and PHEVs. 

2 GREENHOUSE GAS EMISSIONS  
IN CANADA’S TRANSPORTATION SECTOR 

In 2015, the transportation sector was the second-largest source of Canadian GHG 
emissions, accounting for 24% (173 megatons of carbon dioxide equivalent) of total 
national emissions.11 
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As shown in Figure 1, passenger cars are the third-largest source of emissions in 
Canada’s transportation sector, accounting for 21.2% of GHG emissions in the sector, 
behind freight trucks (36.6%) and passenger light trucks12 (26.8%). 

Figure 1 – Greenhouse Gas Emissions in Canada’s Transportation Sector,  
2015 

 
Source: Figure prepared by the author using data obtained from Government of Canada, Greenhouse 

gas emissions by Canadian economic sector. 

The increasing use of EVs is generally expected to decrease GHG emissions because 
EVs produce lower tailpipe emissions than conventional vehicles. However, when 
measuring “well to wheel” GHG emissions (i.e., all emissions related to fuel production, 
processing, distribution, and use), the emissions reduction advantage of EVs over 
conventional vehicles may vary based on the source of electricity.13 

Since approximately 80% of electricity in Canada is generated from non–GHG-emitting 
sources (which include both nuclear and renewables), EVs are generally expected 
to lower the country’s GHG emissions overall. However, this situation may vary 
from one region to another. For example, Alberta, Saskatchewan, Nova Scotia, the 
Northwest Territories and Nunavut generate over 50% of their electricity from fossil 
fuels, which could offset some of the environmental benefits.14 

https://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=F60DB708-1
https://www.ec.gc.ca/indicateurs-indicators/default.asp?lang=en&n=F60DB708-1
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According to proponents of EVs, in addition to their potential for reducing 
GHG emissions, these vehicles have cheaper operating and maintenance costs 
compared to traditional vehicles. What is more, they may bring economic benefits 
to Canada, given that the country is already home to about 150 businesses and 
10 post-secondary institutions conducting EV research.15 

3 FEDERAL GOVERNMENT ROLE AND INITIATIVES 

In Canada, the federal government is responsible for ensuring that safety and 
emissions standards are followed in the design and construction of vehicles 
manufactured in or imported into Canada.16 

More specifically, vehicle safety in Canada is governed by the Motor Vehicle Safety 
Act 17 and the Motor Vehicle Safety Regulations.18 Vehicle emissions are regulated 
by the Canadian Environmental Protection Act, 1999 19 and its regulations, such as 
the Passenger Automobile and Light Truck Greenhouse Gas Emission Regulations.20 

Although provincial, territorial and municipal governments are responsible for the 
construction, operation and maintenance of most public infrastructure, the federal 
government has played an increasing role in supporting public infrastructure in all 
Canadian jurisdictions since 2000 by providing funding for infrastructure projects, 
including transportation infrastructure.21 

For example, the government announced $62.5 million for EV and alternative 
fuel infrastructure as part of Budget 2016.22 Similarly, in Budget 2017,23 the federal 
government announced an additional $120 million for EV charging infrastructure and 
refuelling stations for alternative fuels (such as hydrogen), as well as for technology 
demonstration projects and standards development. 

The federal government also conducts research and development in the field of EVs. 
At its CanmetENERGY laboratories, Natural Resources Canada is “working to develop 
advanced battery technology and related vehicle components for hybrid and electric 
vehicles.” 

24 

Unlike some provinces (i.e., British Columbia, Ontario and Quebec), the federal 
government does not offer a fiscal incentive to purchase an EV at present. Some 
stakeholders have nonetheless encouraged the federal government to change its 
policy in that regard. For example, Electric Mobility Canada has recommended that 
the federal government offer an additional $3,000 incentive in provinces that have a 
minimum incentive of $3,000.25 That said, there is some debate about whether or not 
such incentives are the most cost-effective way of reducing GHG emissions.26 

In terms of climate change, the federal government works with other levels of 
government to reduce GHG emissions.27 For instance, in May 2017, it announced that, 
under the Pan-Canadian Framework on Clean Growth and Climate Change, it is 
working with stakeholders and other levels of government on a national strategy to 
increase the number of zero-emission vehicles on Canadian roads. The strategy is 
expected to be ready by 2018.28 
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In addition to working on domestic initiatives, the federal government is responsible for 
Canada’s participation in the Clean Energy Ministerial’s Electric Vehicles Initiative 
(EVI),29 which provides an international forum for cooperation on the development 
and deployment of EVs. 

4 ELECTRIC VEHICLE DEPLOYMENT:  
STATUS IN CANADA AND SELECTED COUNTRIES 

As coordinator of the EVI, the IEA has published data on the deployment of BEVs and 
PHEVs in 39 countries, which account for most of the global stock of such vehicles.30 
The following sections present some of this data. 

The IEA’s analysis suggests that, among other things, a supportive policy framework, 
decreasing battery costs and increasing energy density (the amount of electricity that 
can be held in batteries) are all contributing factors to the increases in both EV stock 
(cumulative sales) and new EV registrations (annual sales).31 

4.1 ELECTRIC VEHICLE STOCK, REGISTRATIONS AND MARKET SHARE 

Figure 2 presents the stock of BEVs and PHEVs in selected countries 
between 2012 and 2016. In Canada, the number of BEVs and PHEVs increased 
from 2,540 in 2012 to 29,270 in 2016. Globally, the number of BEVs and PHEVs in 
the 39 countries reached a milestone of 1 million in 2015; the number then reached 
the 2 million mark in 2016. 

However, despite the overall increase in BEV and PHEV stock, the IEA notes that 
annual growth rates have been decreasing since 2011. In 2016, global stock growth 
was about 59%, compared to 76% in 2015 and 84% in 2014. 
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Figure 2 – Battery Electric Vehicle and Plug-In  
Hybrid Electric Vehicle Stock in Selected Countries,a  

2012–2016 (thousands) 

 
Note: 

a. For a comparison with Canada, the author has chosen the following: 

• the two countries with the highest stock and registration numbers (the U.S. and China); 

• the two countries with the highest market share (Norway and the Netherlands); and 

• an “Others” category, which includes the following countries: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Iceland, India, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Poland, 
Portugal, Romania, Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom. 

Source: Figure prepared by the author using data obtained from International Energy Agency (IEA), 
Global EV Outlook 2017: Two million and counting, June 2017. 
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Figure 3 presents the number of BEV and PHEV registrations in selected countries 
between 2012 and 2016. In 2012, 2,020 BEVs and PHEVs were registered in Canada 
compared to 11,580 in 2016. In the 39 countries studied by the IEA, a total of 
753,170 BEVs and PHEVs were registered in 2016. 

Figure 3 – Battery Electric Vehicle and Plug-In  
Hybrid Electric Vehicle Registrations in Selected Countries,a  

2012–2016 (thousands) 

 
Note: 

a. For a comparison with Canada, the author has chosen the following: 

• the two countries with the highest stock and registration numbers (the U.S. and China); 

• the two countries with the highest market share (Norway and the Netherlands); and 

• an “Others” category, which includes the following countries: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Iceland, India, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Poland, 
Portugal, Romania, Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom. 

Source: Figure prepared by the author using data obtained from IEA, Global EV Outlook 2017: 
Two million and counting, June 2017. 

Figures 2 and 3 show that China and the U.S. have the largest number of BEVs 
and PHEVs among the 39 countries included in the IEA data. However, as shown 
in Table 1, the market share of BEVs and PHEVs in these two countries is relatively 
modest (1.37% of vehicles in China and 0.91% of vehicles in the U.S. in 2016). 
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In Canada, the market share of BEVs and PHEVs was 0.59% of vehicles in 2016, 
an increase from 2012, when the market share was 0.15% of vehicles. 

Norway is the country with the largest BEV and PHEV market share, at 28.76% 
of vehicles sold in 2016. To explain this large market share, the IEA points to 
“a favourable policy environment in recent years comprising a large range of 
incentives, from tax breaks and exemptions to waivers on road tolls and ferry fees.” 

32 

Worldwide, the IEA notes that “the global electric car stock currently corresponds to just 
0.2% of the total number of passenger light-duty vehicles.” 

33 

Table 1 – Market Share of Battery Electric Vehicles and Plug-In  
Hybrid Electric Vehicles in Selected Countries,a  

2012–2016 

 2012 2013 2014 2015 2016 
Canada 0.15% 0.20% 0.29% 0.39% 0.59% 
United States 0.44% 0.75% 0.74% 0.67% 0.91% 
China 0.06% 0.09% 0.38% 0.99% 1.37% 
Norway 3.27% 6.00% 13.71% 23.63% 28.76% 
Netherlands 1.02% 5.38% 3.89% 9.74% 6.39% 

Note: 

a. For a comparison with Canada, the author has chosen the two countries with the highest stock and 
registration numbers (the U.S. and China) and the two countries with the highest market share (the 
Netherlands and Norway). The “Others” category is excluded, as the source document does not provide 
the data required for such a calculation. 

Source: Table prepared by the author using data obtained from IEA, Global EV Outlook 2017: Two million 
and counting, June 2017. 

4.2 ELECTRIC VEHICLE CHARGERS 

There are three levels of EV chargers: 

• Level 1 chargers use a 110/120 volt outlet (i.e., a regular three-prong household 
socket) and can recharge most EVs overnight. These devices are primarily installed 
in private households. 

• Level 2 chargers, or “slow chargers,” use a 220/240 volt outlet, which is the 
type found at most charging stations. Many models can fully charge an EV in 
three to five hours. Level 2 chargers can also be installed in most homes. 

• Level 3 chargers, also known as “fast chargers,” typically use 480 volt outlets 
and can charge batteries to 80% capacity in as little as half an hour.34 

Figures 4 and 5 show the stock of publicly available slow chargers and fast chargers 
by country from 2012 to 2016.35 
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As shown in Figure 4, the number of publicly accessible slow chargers in Canada 
increased from 722 in 2012 to 3,900 in 2016. The country with the largest number 
of publicly accessible slow chargers in 2016 was China, with 52,778 units. The U.S. 
(35,089) and the Netherlands (26,088) were in second and third place, respectively. 
Overall, the number of publicly accessible slow chargers in the 39 countries covered 
by the IEA data increased from 29,618 in 2012 to 212,394 in 2016. 

Figure 4 – Publicly Accessible Slow Charger Stock in Selected Countries,a  
2012–2016 (number of units) 

 
Note: 

a. For a comparison with Canada, the author has chosen the following: 

• the two countries with the highest stock and registration numbers (the U.S. and China – no data 
is available for China in 2012 and 2013); 

• the two countries with the highest market share (Norway and the Netherlands); and 

• an “Others” category, which includes the following countries: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Iceland, India, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Poland, 
Portugal, Romania, Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom. 

Source: Figure prepared by the author using data obtained from IEA, Global EV Outlook 2017: 
Two million and counting, June 2017. 

Figure 5 shows that the number of publicly accessible fast chargers in Canada 
increased from two in 2012 to 315 in 2016. As was the case for slow chargers, 
China had the largest number of publicly accessible fast chargers in 2016, with 
88,476 units. Japan (5,590) and the U.S. (5,384) came in second and third, 
respectively. Overall, the number of publicly accessible fast chargers in 
the 39 countries covered by the IEA data increased from 3,165 in 2012 
to 109,871 in 2016. 
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The IEA explains that China’s large share of the world’s publicly accessible 
fast chargers as of 2016 “could be the result of the rapid growth of electric buses 
(significantly larger than in any global region so far),” 

36 while noting that “significant 
uncertainty about the share of fast chargers actually dedicated to bus services” 

37 could 
have also affected the data for this country. 

Figure 5 – Publicly Accessible Fast Charger Stock in Selected Countries,a  
2012–2016 (number of units) 

 
Note: 

a. For a comparison with Canada, the author has chosen the following: 

• the two countries with the highest stock and registration numbers (the U.S. and China – no data 
is available for China in 2012 and 2013); 

• the two countries with the highest market share (Norway and the Netherlands); and 

• an “Others” category, which includes the following countries: Austria, Belgium, Bulgaria, Croatia, 
Cyprus, the Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 
Iceland, India, Ireland, Italy, Japan, Latvia, Liechtenstein, Lithuania, Luxembourg, Malta, Poland, 
Portugal, Romania, Slovakia, Slovenia, South Korea, Spain, Sweden, Switzerland, Turkey and 
the United Kingdom. 

Source: Figure prepared by the author using data obtained from IEA, Global EV Outlook 2017: 
Two million and counting, June 2017. 

5 CONCLUSION 

The number of EVs deployed around the world has increased significantly in 
recent years, with the stock of BEVs and PHEVs reaching the milestone of over 
2 million vehicles in 2016. Nevertheless, these vehicles represent a small share 
(0.2%) of vehicles on the world’s roads and annual growth rates have been 
decreasing since 2011. 
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Proponents of EVs suggest that these vehicles could contribute to 
reducing GHG emissions in Canada’s transportation sector, which was the 
second-largest contributor to Canadian emissions in 2015; however, some of this 
reduction may be offset in areas where the electricity used by EVs is generated 
with fossil fuels. 

Various types of EVs are increasingly available to Canadian consumers, including 
BEVs, HEVs, PHEVs and FCEVs. Despite the greater availability of EVs and 
the measures by the federal government to promote their use – such as funding 
for EV-charging infrastructure – the market share of EVs in Canada remains low, 
at just 0.59% in 2016. 

In 2018, the federal government is expected to publish a national strategy to increase 
the number of zero-emission vehicles on Canadian roads. Based on the IEA’s report, 
a supportive policy environment is one of the key contributing factors in increasing the 
uptake of these vehicles. 
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