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FALSE EXPECTATIONS
False Expectations - The Electric Vehicle Fantasy – Part 3
EXECUTIVE SUMMARY
In this article, the third in a series, I review the present and projected trends in the use of
all-electric passenger vehicles (EVs) and consider some of the key factors that will affect
the future.

In 2009, several governments (including Canada) formed a multilateral policy forum called
the Electric Vehicle Initiative (EVI) to accelerate the deployment of EVs worldwide. The
goal of this group was the global deployment of 20 million EVs by 2020. The Paris
Declaration on Electro-Mobility and Climate Change, made at the time of the COP21
Agreement in Paris in 2015, set targets of more than 400 million electric two-wheelers and
more than 100 million EVs by 2030. The media frequently publishes claims that the costs of
EVs are declining and that the world will soon rely almost entirely on EVs for personal
transportation.

There is no doubt that, aided by at least $50 billion in government subsidies, sales of EVs
have risen sharply since 2010. At the end of 2020, the global stock of EVs is about 10.5
million, only halfway to the EVI goal. Sales of all personal vehicles have also grown, and by
2019 totaled 64.3 million per year, with a total vehicle stock of over 1.3 billion. EVs thus
constitute 0.77% of the global vehicle fleet, a long way from the vision set by proponents.

Governments in Europe, North America and China have been the largest subsidizers of EVs,
but they are increasingly turning from funding to regulatory approaches. More than 14
countries and 20 cities have proposed banning the sale of passenger vehicles powered by
fossil fuels at some point in the future. Canada has set a series of targets. Ten per cent of all
light-duty car sales must be electric by 2025, 30% by 2030 and 100% by 2040. In my view,
that this is an unneeded and excessive restriction of personal freedom. It will also have
unintended consequences, including encouraging car owners to hold on to their-gasolinepowered vehicles much longer (the “Cuban solution”).
EV sales of about 40,000 units represented 2.7% of all light duty vehicle sales in Canada in
2019. There are 168,000 EVs on Canadian roads now, less than 1% of the 23 million light
duty vehicles registered. Absent new and more costly measures, the government’s goals of
825,000 EVs registered in 2025 and 2.7 million in 2030 seem very unlikely to be met.
The conclusion of this three-part series is that contrary to media messaging, there are
important physical and economic constraints on the growth of global EV use. The most
important of these are the limitations on the capacity of current electrical generation and
transmissions systems to meet the increased load that would be involved in powering a
major increase in the EV fleet; the cost of installing the home recharging systems; the
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geological, economic and social limits on global capacity to supply the minerals needed for
the batteries; ongoing consumer concerns about EV range, reliability in cold weather,
refueling times, and cost; and the time required to make the transition. At the 2019 EV
sales rate of 40,000 in Canada, it would take 588 years to replace the 2019 Canadian light
duty vehicle stock of 23.5 million.

About the Author
ROBERT LYMAN is an economist with 27 years’ experience as an analyst, policy advisor and
manager in the Canadian federal government, primarily in the areas of energy,
transportation, and environmental policy. He was also a diplomat for 10 years. Subsequently
he has worked as a private consultant conducting policy research and analysis on energy and
transportation issues as a principal for Entrans Policy Research Group. He is a frequent
contributor of articles and reports for Friends of Science, a Calgary-based independent
organization concerned about climate change-related issues. He resides in Ottawa,
Canada. Full bio.
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This is the third in a series of articles that analyze the costs, benefits and prospects
associated with the efforts by governments in Canada and elsewhere to significantly
increase the purchase of all-electric vehicles as one component of climate change policy. In
this part, I review the present and projected trends in the use of all-electric passenger
vehicles and consider some of the key factors that will affect the future.
It bears noting at the outset that sales of EVs, unlike personal vehicles powered by
internal combustion engines, are not driven primarily by the normal forces of
market supply and demand, including consumer preferences. Rather, they are
predominantly driven by government policy actions, including notably the immense
subsidization of the production and sales of
the vehicles and, increasing, by regulatory
mandates. I described the subsidies in detail in
At the 2019 EV sales rate of 40,000 in
Part 1 of this series.
Canada, it would take 588 years to
replace the 2019 light duty vehicle
Reviewing Past Expectations
stock of 23.5 million
In 2016, I posted an article that sought to
establish a “scorecard” against which to assess
the success of policies to promote electric vehicles (EV) sales in Canada and globally. 1

According to the International Energy Agency (IEA), there were 1.25 million electric cars
on the world’s roads at the end of 2015. Eighty per cent of the electric cars in the world
were located in the United States, China, Japan, the Netherlands and Norway. Consumer
acceptance of EVs, while growing, remained quite low; EVs constituted 1% or more of new
vehicles sales in 2015 in only seven countries: Norway, the Netherlands, Sweden, Denmark,
France, China and the United Kingdom. In all these countries, large taxpayer subsidies (e.g.,
up to $7,500 per vehicle in the U.S.) provide the incentive to increase purchases. EVs
accounted for a negligible share (0.1%) of the global stock of personal and commercial
vehicles.
The “policy” goals of governments respecting EVs have changed considerably over time.
The IEA has established a process called Energy Technology Perspectives (ETP) that seeks
to define the objectives and the technology “roadmaps” that would achieve emissions
reductions consistent with the objectives of the OECD countries. The IEA Vision is one in
which global greenhouse gas (GHG) emissions will fall from 33 gigatonnes (Gt) in 2013 to

1

https://blog.friendsofscience.org/2016/10/02/establishing-a-scorecard-for-electric-vehicles/?highlight=electric%20vehicle%20scorecard

about 15 Gt in 2050 and continue to fall after that. This (allegedly) would be consistent
with the goal of maintaining the rise in global average temperatures at 2 degrees C. or less
from pre-industrial levels. Today, the transport sector accounts for about 23% of global
GHG emissions. The ETP 2DS scenario that the IEA uses as a basis for analysis foresees the
transport sector accounting for 18% of the GHG emissions reductions needed to meet the
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IEA Vision. EVs are projected to contribute significantly to this objective. Specifically, the
ETP 2DS foresaw EVs constituting 150 million (10%) of the total light duty vehicle stock by
2030 and nearly 1 billion (40%) of the total light duty vehicle stock by 2050.

In 2009, several governments (including Canada) formed a multilateral policy forum called
the Electric Vehicle Initiative (EVI) to accelerate the deployment of EVs worldwide. The
goal of this group was the global deployment of 20 million EVs by 2020. The Paris
Declaration on Electro-Mobility and Climate Change was announced (with virtually no
fanfare or media coverage) at COP21 in Paris in December 2015. The declaration sets
targets of more than 400 million electric two-wheelers and more than 100 million EVs by
2030.

Other “expert” organizations offered their educated
guesses as to how many EVs would be on the roads by
2020. Bloomberg Business News (almost always
optimistic about the ease of attaining GHG emission
reduction goals) projected 7.4 million. Adam
Whitmore, a prominent independent expert who
strongly favours EVs, projected somewhere between
7.8 and 13 million vehicles. OPEC, in its oil market
analysis, projected only 1.7 million. British Petroleum,
in its usually well-regarded February 2016 global
energy forecast to 2040, foresaw almost no significant
uptake of EVs until at least 2035. These projections
are based on different assumptions as to whether
governments would continue the high level of
taxpayer subsidies. According to the then current U.S.
program, subsidies to an EV producer would end after
Image licensed from Shutterstock.
it had sold 200,000 EVs there. Other important
assumptions concerned the rate at which new battery
technologies could be developed and commercialized, the rate at which sales would grow
from current levels and vehicle prices.

I suggested that these varying projections provided at least a range of estimates that one
might use as a way of measuring whether EVs were on track to meet the goals claimed by
their advocates. By 2020, if the global inventory of EVs was three million or less, this would
demonstrate conclusively that the technology was facing serious market barriers that
might limit its role in reducing GHG emissions for decades. Continuation of the 2017
relatively fast rate of growth in sales plus some acceleration could yield a global stock of 7.4
to 13 million EVs by 2020. A 2020 EV population of 20 million (i.e., a 1600% increase from
2017 levels) would align with then current policy aspirations. By 2030, the COP21 and IEA

policy prescriptions are for 100 million to 150 million EVs on the roads, a quite remarkable
range of goals. If this was attained, it would be evidence that EVs had largely overcome the
initial market barriers and were potentially on a path to becoming a large share of the
vehicle stock.
We do not yet know what the total annual EV sales will be in 2020, or what will be the
global EV stock at year end. The global EV vehicle stock was about 7.2 million in 2019. 2
Based on EV sales during the first half of 2020, however, EV Volumes, an electric
vehicle world sales database, projects that at year-end 2020 the EV stock will total
10.5 million. 3

If this is true, it would place EV sales in the mid-range of Adam Whitmore’s 2017
projections, but only about halfway to the more optimistic IEA-endorsed policy goals.
Placing 10 million EVs on the roads has only been made possible through taxpayer
expenditures of at least $5,000 per vehicle and probably closer to $7500 per vehicle,
or a total public cost ranging from $50 billion to $75 billion.

Recent Market and Policy Trends
EVs as a Share of Global Vehicle Sales and Stocks
There has no doubt been a remarkable growth in EV sales since 2010, when there were
only 17,000 of them on the world’s roads. There also has been a large growth in the sales of
all personal vehicles over that time. Table 1 illustrates the sales of new personal vehicle
sales by region and country in 2010 and in 2019.
Table 1
Personal Vehicle Sales by Region (millions)

Region
Europe
Europe New Members
Russia, Turkey and Other
Europe
North America
Central and South America
Asia/Middle East
Africa
World

2010
16.5
0.8
2.7
6.8
4.3
27.3
0.9
55.8

Source: International Organization of Vehicle Manufacturers (OICA)

2
3

Global EV Outlook 2020. International Energy Agency technology report June 2020
https://www.ev-volumes.com

2019
18.0
1.5
2.2
6.0
3.6
36.0
0.9
64.3
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Thus, from 2010 to 2019 global sales of all personal vehicles increased by 8.5
million, or 15%, with sales in Asia and the Middle East accounting for more than
100% of the increase.
Electric vehicle sales, at 2.1 million in 2019, were 3.3% of global vehicle sales. While
the technology is overcoming the initial market barriers, EVs still account for only
0.77% of the global vehicle population of about 1.3 billion.
Government Policies and Targets
Government policies to promote increased EV sales have relied heavily on subsidies for the
production and purchase of the vehicles and to pay the costs of recharging stations, as
described in part 1 of this series. Such policies can be effective in reducing the cost of EV
ownership and operation, but they cannot control other factors, including consumer
preferences and the competition from internal combustion vehicles due to increased fuel
efficiency and improved technology. Facing the increasing costs of such subsidies, China in
July 2020 reduced the level of subsidies and implemented a requirement that qualifying
vehicles must meet minimum performance and technical criteria to qualify. It also
announced that subsidies will be limited to two million EVs per year from 2020 to 2022,
after which they will end. China accounted for 57% of global EV sales in 2019, so this may
have a large impact on the growth in EV sales there in future.

Viewing the force-feeding of EVs into the marketplace as a moral imperative, an increasing
number of OECD countries have decided to adopt a regulatory approach. More than 14
countries and 20 cities have proposed banning the sale of passenger vehicles
powered by fossil fuels at some time in the future. Countries with proposed bans or
those implementing requirements for 100% sales of zero-emissions vehicles include China,
Japan, the United Kingdom, South Korea, Iceland, Denmark, Sweden, Norway, Slovenia,
Germany, France, the Netherlands, Spain, Portugal, Canada, the 12 U.S. states that adhered
to California’s Zero-Emission Vehicle Program, Sri Lanka, Cabo Verde, and Costa Rica. Most
have set 2040 as the date for the bans, but Denmark, Iceland, India, Ireland, Israel,
Netherlands, Slovenia, Sweden and the United Kingdom have set 2030 as the target date,
only nine years from now. Canada has set a series of targets. Ten per cent of all light-duty
car sales must be electric by 2025, 30% by 2030 and 100% by 2040.

The imposition of bans on sales is a remarkable suppression of consumers’ rights
that, historically, probably would not have been tolerated outside of wartime. A
government that restricts a purchaser’s right to decide which vehicle to buy or a
company’s right to decide which vehicles it can sell into the national market is
arguably exercising an unneeded and excessive restriction of personal freedom.
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Like so many government interventions into citizens’ lives, such regulations are likely to
give rise to unintended consequences and to behaviours that defeat the governments’
purposes. If consumers are prevented from buying the cars with internal combustion
vehicles that they want, they may simply hang on to their existing vehicles longer. The
average lifetime of a car in North America is now about 12 years. As experience in Cuba
since the 1959 revolution has demonstrated, with repairs and ingenuity the lifetime of
vehicles can be extended to fifty years and longer. Individual freedom is like a resilient
balloon; governments can compress it heavily in some areas, but it just pops out elsewhere.

The governments imposing such restrictions clearly have not thought through all the
consequences. For example, there are almost 12,000 gas stations in Canada. 4 Eliminating
the internal combustion engine and forcing the market penetration of EVs would mean
changing the refueling infrastructure that now serves gasoline and diesel-fueled vehicles.
Eliminating 12,000 gas stations would give rise to immense demolition, hazard material
and restoration issues, along with the associated liabilities. The fastest of EV recharging
stations now require 15 minutes to partially recharge an EV battery (with consequent
negative effects on battery life), three times the time required to fully refill a gasoline tank.
A recharging station capable of meeting the needs of a gasoline station today would
have to occupy at least three times the area.
As described in part 1 of this series, absent large continuing subsidies EVs will remain
uncompetitive with vehicles with internal combustion engines (ICE) for the foreseeable
future. As governments move from subsidizing to regulating sales, motor vehicle
manufacturers forced to meet arbitrary sales targets may find they must reduce EV prices
to below costs. To remain financially viable, they may thus be required to increase the
4

https://www.kentgroupltd.com/analytics/retail-site-census/

prices that they charge for cars with internal combustion engines, adding yet another
cross-subsidy to the EV mix.

In parts 1 and 2 of this series, I described several concerns about the costs and benefits of
forcing the phase out of internal combustion engines. Another one is the costs and
consequences of adding charging stations for multi-family dwellings. A typical 30-60-unit Page | 9
apartment building simply could not bring in enough power to charge more than one
vehicle per apartment if all of them wanted to charge the same evening. Odd-even
rationing could become the norm. Much larger apartment and condo buildings
simply would not be able to meet residents’ needs for recharging.

The Prospects for Meeting Targets
According to Statistics Canada 5, electric and plug-in hybrid vehicle sales grew from less
than 1% of all light-duty vehicle sales in 2015 and 2016 to 1% in 2017, 2 % in 2018, and
2.7 % in 2019. Sales in 2019 were about 40,000. There are 168,000 EVs on Canadian
roads now, less than 1% of the 23 million light-duty vehicles registered in total. Yet,
the government’s goal is to increase that to 825,000 EVs registered in 2025 and 2.7
million in 2030. 6 Absent new and probably costly measures, those targets seem very
unlikely to be met.

Image licensed from Shutterstock.

5
6

https://www150.statcan.gc.ca/t1/tbl1/en/tv.action?pid=2010000101
https://globalnews.ca/news/7448683/canada-electric-car-target/

At the global level, most of the countries that have set targets for mandated EV sales are in
Europe and North America in countries with democratic systems of government. The
publics in those countries remain largely unaware of the costs and intrusiveness of the
restrictions planned. We will have to wait to see whether there will arise an irresistible
public opposition to them. As noted previously, most or all of the growth in vehicle sales
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are now in the countries of Asia and the Middle East, where the rising incomes of the
middle classes are making vehicle ownership a possibility for the first time. Authoritarian
governments like those in China may be able to impose unpopular restrictions on vehicle
ownership, although it remains to be seen whether they will pay more than lip service to
the policy goals of banning gasoline and diesel-powered vehicles. Elsewhere, it seems more
likely that people’s aspirations for increased freedom and personal mobility will prevail. 7
The IEA ETP scenario goals of 100 million to 150 million EVs on the world’s roads by
2030, ten to fifteen times the stock in 2020, seems like a stretch, but it probably rests
not on the continuation of present expensive subsidy policies but rather the
imposition of regulatory requirements that supplant manufacturers’ and consumers’
choices. It is perhaps typical of many projections concerning global energy use and
greenhouse gas emissions that they are based on exaggeration and speculation rather than
analysis of the underlying market trends. Even at 150 million units, EVs would still
constitute only 11% of the probable vehicle stock of 1.35 billion. The United States Energy
Information Administration, in its 2019 International Energy Outlook report, projected that
global oil demand for transportation in 2030 would still be higher than it was in 2019. 8

Even if the IEA ETP scenario goals were to be attained by 2050, and EVs came close to
parity with oil-fueled vehicles in new car sales, they would still represent only 40% of the
global vehicle stock. The continuing growth in the global population and in global incomes
will ensure that the vehicle stock will be much larger than it is today.

As noted in parts 1 and 2 of this series, there are also important physical and
economic constraints on the growth of global EV use. The most important of these
are the limitations on the capacity of current electrical generation and transmission
systems to meet the increased load that would be involved in powering a major
increase in the EV fleet; the cost of installing the home recharging systems; the
geological, economic and social limits on global capacity to supply the minerals
needed for the batteries; ongoing consumer concerns about EV range, reliability in
cold weather, refueling times, and cost; and the time required to make the transition.
At the 2019 EV sales rate of 40,000 in Canada, it would take 588 years to replace the
2019 light duty vehicle stock of 23.5 million.
Electric vehicles are the source of almost endless media hype based on speculation about
how technological change may someday make them price-competitive and appealing to
consumers. The reality is that they now constitute less than one percent of the global and
Canadian light duty vehicle stocks, an almost trivial share, and even if governments use the

7
8

https://www.ibm.com/downloads/cas/EQEP1GWJ
https://www.eia.gov/outlooks/ieo/pdf/ieo2019.pdf

force of regulation to compel their sale, they will continue to face large and intractable
impediments.

What if 100% of Canada's light duty vehicles could immediately be converted to EVs? On a
life cycle basis, EVs emit only about 25% fewer greenhouse gas emissions than ICE vehicles.
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Light duty vehicles in 2018 produced 87 megatonnes (MT) of emissions, or 12% of the
Canadian total of 729 MT. One quarter of 12% is 3%. So, completely disrupting the
Canadian vehicle market, depriving car manufacturers and buyers of their free choices, and
adding immense costs would reduce annual GHG emissions by all of three per cent. Only in
the bizarre world of climate policy could that be considered a desirable goal.
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