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Abstract
This study examines citizens’ perceptions of five policies aimed at increasing electric
vehicle (EV) uptake (carbon tax, purchase incentive and three regulations) and explores
the role of citizen trust. Through a survey of Canadian citizens (n=1552), I assess: 1)
awareness of EV policies, 2) support and opposition of policies, 3) trust in institutions
(competence, integrity and value similarity), and 4) significant factors of support. I find
that respondents are mostly unaware of EV policies, and are frequently confused about
where policies are in place. Policy support varies considerably by policy type and
stringency. The majority of respondents support incentives and most regulations,
whereas support is considerably lower for a carbon tax. Regression analyses indicate
that trust in the federal government’s competence is associated with support for all EV
policies, whereas other forms of trust (integrity-based and value similarity), and trust in
the provincial government, are not consistently significant.
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Chapter 1.
Introduction
In 2010, transportation was responsible for approximately one-quarter of energy
related carbon emissions globally (IPCC, 2018). Despite more efficient vehicles and
policies being adopted in many countries, greenhouse gas (GHG) emissions relating to
transportation continue to increase, outpacing other energy end use sectors (IPCC,
2018).
Electric mobility offers one strategy for addressing transport related emissions.
Electric vehicles (EVs) can operate without producing GHGs or other air pollutants at the
tailpipe, unlike conventional vehicles that are fueled solely by fossil fuels. Most
commonly, these include battery electric vehicles (BEVs), which run solely on electricity,
and plug-in hybrid vehicles (PHEVs) that can operate using an internal combustion
engine as well as an electric motor powered by grid electricity. Studies have assessed
the GHG reduction potential of EVs in terms of tailpipe emissions, and also in terms of
‘wells-to-wheel’ impact looking at the total lifecycle emissions from the development of
BEVs and PHEVs (Axsen, Kurani, McCarthy, & Yang, 2011; Garcia, Gregory, & Freire,
2015). Overall, research shows that deploying electric vehicles can contribute to deep
GHG reduction in both regards, particularly in regions where electricity is relatively clean
(Kamiya, Axsen, & Crawford, 2019).
The International Energy Agency (2010) suggests that in order to stabilize carbon
dioxide concentrations at ‘safe’ levels, global EV adoption must reach 40% of new
vehicle sales by 2040. EV sales are increasing in many developed countries, most
notably in Norway, which saw a 46% market share in 2018, and in the Netherlands and
Sweden (~6% and 8% market share in 2018, respectively) (IEA, 2019). In most countries
however, market share for EVs remains well below 5% of vehicles sold every year and
the demand for conventional vehicles continues to climb (IPCC, 2018).
Policies that support EV uptake (in this study, simply called ‘EV policies’) can
play a critical role in increasing EV market share. Leading countries in EV sales have
adopted a variety of policy measures to encourage consumers to purchase EVs and
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incentivize industry to develop and distribute clean technology (IEA, 2019). For example,
governments may develop public charging infrastructure, offer financial incentives for EV
purchases, or tax the use of fossil fuels to encourage consumers to transition to electric
vehicles. Other policy options directly require reductions in the carbon intensity of fuels
and vehicles, or require automakers to sell a certain amount of EVs every year.
While some policies may be effective in supporting EV uptake, policy analysts
recommend that in order for a policy to be successfully implemented and enduring, it
must also be publicly acceptable in a way that does not provoke strong opposition
(Rhodes, Axsen & Jaccard, 2017). From a policymakers perspective, implementing
widely unfavorable climate policies comes at a political cost that may compromise reelection (Harrison, 2010, 2012; Lachapelle, Borick, & Rabe, 2012). Thus, policymakers
must make trade-offs between a policy’s GHG reduction potential and its likely political
backlash (Harrison, 2010). Political acceptability depends on the perceptions of citizens
at both an individual and community level (Perlaviciute & Steg, 2014), as well as other
stakeholder groups who may exert preferences (or objections) for environmental policies
or technologies. For example, the interests of private businesses, industry, lobbyists,
non-profit and citizen interest groups, chambers of commerce or competing political
parties (among other stakeholder groups) may also impact the perceived political
acceptability of a particular pathway or transition toward cleaner technologies (Stephens,
Wilson, & Peterson, 2008). This study focuses on the impacts of individual citizen
perceptions of policies as one component of political acceptability.
Citizen acceptance is particularly important for policies whose effective
implementation requires public participation (Scherer, 1990). This is especially relevant
for policies aimed at increasing the uptake of EVs, as the objective is to ultimately
change consumer behaviour, encouraging the purchase of cleaner vehicles over more
familiar, traditional options. Thus, one of the critical challenges for the success of EV
policies is gauging citizen acceptability, for which research to date has been lacking.
This study explores several factors that have been shown to be important for
citizen acceptance of climate policies, and applies this understanding specifically to EV
policies. A great number of social, psychological, and personal factors have been found
to influence public willingness and ability to support climate policies. Public acceptance
has also been found to vary greatly based on policy ‘type’ such as a tax, a financial
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incentive (e.g. subsidy) or regulation (Rhodes, Axsen, & Jaccard, 2017). Special interest
is paid to the construct of citizen trust in institutions who implement policies and
communicate policy information to the public. I apply a 3-factor trust framework to EV
policy support, which has traditionally been studied either only in part (i.e. considering
only 2 factors), or in the context of other public health issues (Bronfman, Jiménez,
Arévalo, & Cifuentes, 2012; Poortinga & Pidegon, 2003; Siegrist, Cvetkovich, & Roth,
2000). As such, the exploration of trust is a particularly novel contribution of this study.
I use Canada as a case study to explore my broad research question, “How do
citizens perceive potentially effective electric vehicle policies, and which factors may
influence policy support?” In response to climate change, the federal government has
developed a ‘Pan Canadian’ framework that outlines a plan for addressing emissions.
Part of this plan includes a commitment to reduce national GHG emissions by 30%
(below 2005 levels) by 2030 (Government of Canada, 2017). Lack of coordination
between the federal and provincial governments however has resulted in a patchwork of
climate policies being implemented across the country. This includes differing strategies
of EV deployment across provinces, making Canada an interesting case study to pursue
this research question. The five policies considered in this study include a carbon tax,
electric vehicle purchase subsidies, and three regulations: the low carbon fuel standard,
vehicle emissions standard, and a zero emission vehicles (ZEV) mandate. As explained
in my review of the literature, these policies vary in their effectiveness at achieving GHG
emissions and importantly, in likely levels of public acceptability.
The remainder of this chapter explains the research relating to citizen awareness
and acceptance of climate policies, presents the current case study context, and outlines
my specific research objectives. First, it is helpful to examine the literature on citizen
acceptance of policy types, as these findings help inform expectations for the results of
this study.

1.1. Citizen support by policy type
Support for climate policies has been found to vary greatly by policy ‘type’, for
example, a tax (a type of financial disincentive), subsidy (a financial incentive), or
regulations (Dietz, Dan, & Shwom, 2007; Rhodes et al., 2017). Policy type may influence
the extent to which citizens perceive personal costs associated with a policy, regardless
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of whether or not this perception is accurate (Chetty, Looney, & Kroft, 2007; Jagers &
Hammar, 2009). These three policy types may perform well in achieving GHG
reductions, though trade-offs exist according to their degree of effectiveness,
administrative feasibility, economic efficiency, and, importantly, in their degree of public
support (Jaccard, 2006). Regardless of how effective any potential climate policy may be
in achieving GHG reductions, a policy is ultimately ineffective if met with public
opposition strong enough to hinder its implementation.
As one option of addressing emissions, governments may choose to put a price on
units of emission through a carbon tax. If set at a high enough level, a carbon tax
removes the incentive for businesses and consumers to pollute and generates
innovation of clean technologies. Carbon pricing is generally regarded by policy experts
as an effective tool for reducing emissions (Baranzini et al., 2017; Jagers & Hammar,
2009), but only if priced high enough to achieve deep GHG reductions. Experts believe
that carbon prices need to reach nearly CAD $150/tonne of CO2 by 2030 in order to
satisfy goals of the Paris Agreement (Carbon Pricing Leadership Coalition, 2017; World
Bank Group, 2019), though very few pricing schemes around the world (fewer than 5%)
attempt to achieve such a stringency (World Bank Group, 2019).
Much of the difficulty with implementing carbon taxes sufficient for GHG reduction is
due to strong opposition from the public (Dietz et al., 2007; Drews & van den Bergh,
2016; Jaccard, 2006; Lachapelle et al., 2012; Leiserowitz, 2006; Rhodes et al., 2017).
Public hostility toward the carbon tax can be attributed to a variety of factors. Citizens
may perceive taxes to be ineffective in addressing climate change, believe that they are
unfair, or be resistant to their perceived ‘coercive’ nature (Drews & van den Bergh, 2016;
Jagers & Hammar, 2009). There is also a persistent perception that the public will bear
significant personal costs of carbon pricing, despite contradictory evidence. A 2008
survey in British Columbia, Canada, found that over 70% of respondents perceive that a
carbon tax will be very costly to themselves personally, even under a ‘revenue neutral’
tax that returns revenue to citizens via rebates and other tax reductions (Harrison, 2013;
Hogben, 2008). However, one study estimates that only 20% of British Columbians
would be net financial losers under the province’s version of the carbon tax (Jaccard,
Hein, & Vass, 2016). Citizens generally have been found to prefer policies that they
perceive to be less coercive in nature, and that are believed to involve lower personal
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costs (Drews & van den Bergh, 2016; Jaccard, 2006; Tobler, Visschers, & Siegrist,
2012).
Another option for policymakers pursuing GHG reductions is offering financial
incentives (i.e. subsidies). Subsidies offer a more ‘voluntary’ policy option by
incentivizing the decisions of households and firms toward adopting clean technology
(Jaccard, 2006). For example, the government may choose to offer financial subsidies
(e.g. tax credits, grants, or rebates) for the purchase of electric vehicles, which can help
offset some of the up-front purchase cost. Studies show that citizens favour voluntary
policies like subsidies as they offer immediate financial benefits, are perceived to require
low personal costs, and avoid perceived loss of personal freedom (Attari et al., 2009;
Drews & van den Bergh, 2016; Tobler et al., 2012). For example, a Canadian study on
public attitudes toward policy types (n=1,306) found that 83% of survey respondents
supported subsidies for efficient technologies or clean energy, compared with only 53%
support for the carbon tax (Rhodes et al., 2017). Due to their relative favorability,
politicians have often opted for subsidy programs and other voluntary initiatives (e.g.
information campaigns, public investments in infrastructure) over more effective (but less
publicly supported) climate policies (Harrison, 2010, 2012; Jaccard et al., 2016).
Regulatory policies can effectively achieve GHG reductions by mandating a shift
towards cleaner technologies and fuels (Environment and Climate Change Canada,
2019; Jaccard, 2006). In this study I consider several examples, including a low carbon
fuel standard (LCFS) that reduces the lifecycle carbon intensity of fuels and energy by
setting progressively more stringent average carbon requirements for fuel producers
(Lepitzki & Axsen, 2018). A vehicle emissions standard (VES) targets automakers,
requiring lower average GHG intensities of vehicles sold in a given year. A Zero
Emissions Vehicle mandate (ZEV mandate) requires automakers to sell a certain
percentage of low- and zero-emitting vehicles as part of their total annual sales.
Though regulations may be considered coercive (i.e. are ‘non voluntary’) in that they
set requirements for fuel producers and automakers (Attari et al., 2009; Drews & van den
Bergh, 2016), they have been found to generally avoid public opposition (Rhodes et al.,
2017). In the same Canadian study mentioned above, 87% of respondents indicated
support for a VES, and 88% supported a LCFS (Rhodes et al., 2017). Another 2006
study of policy preferences from the United States found that 79% of survey respondents
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supported an increase in the VES (Leiserowitz, 2006). As one potential explanation for
this support, regulations like the LCFS, VES, and ZEV mandate primarily target
producers of technologies and fuels rather than the consumer directly, resulting in fewer
visible up-front costs to citizens (Tobler et al., 2012).
Overall, research has found that EV uptake requires a combination of policy
measures in order to ensure that ZEVs are widely available and attractive options for
consumers (Kangur, Jager, Verbrugge, & Bockarjova, 2017; Wolinetz & Axsen, 2017).
Subsidies alone will likely be insufficient for significantly increasing EV market share
(Sierzchula, Bakker, Maat, & Van Wee, 2014), and widespread public opposition makes
carbon pricing politically difficult (Jagers & Hammar, 2009). Regulations offer promise in
increasing EV uptake, and studies have suggested that citizens are receptive to a
vehicle emissions standard and low carbon fuel standard (Leiserowitz, 2006; Rhodes et
al., 2017). However, there is currently a gap in the literature regarding public attitudes
toward the ZEV mandate. I am not aware of any literature that explicitly considers public
acceptability of the ZEV mandate, though this regulation may be a necessary part of the
policy mix required for high, long-term EV uptake (Sykes & Axsen, 2017; Wolinetz &
Axsen, 2017). This study helps fill this knowledge gap by exploring citizen support for
multiple stringencies of the ZEV mandate (in addition to other policies) across Canada.

1.2. Citizen support for climate policies
In this section, I consider the literature on several aspects of citizen support for
environmental policies and pro-environmental behaviours. I begin by explaining some
common conceptual frameworks, then highlight some key constructs associated with
support for climate policies.
It is useful to first understand how citizen support has been conceptualized in past
research. From a citizen’s perspective, supporting environmental policies may require a
willingness to incur financial costs (e.g. by paying higher taxes), or behavioural costs
(e.g. effort and inconvenience) associated with adopting new, clean technologies (Drews
& van den Bergh, 2016; Tobler et al., 2012). Supporting such environmental policies
(also called ‘climate policies’) can therefore be understood as a form of “environmentally
significant behaviour” (Stern, 2000). This study considers ‘support’ in terms of
willingness to vote in favour of a policy, though citizens may support or oppose policies
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in many ways (e.g. writing letters to politicians or attending protests). Researchers have
hypothesized many reasons why citizens may be more or less willing to support climate
policies. Some studies focus primarily on ‘internal’ factors of citizen support, including
psychological constructs, personal values, emotions and norms (N. M.A. Huijts, Molin, &
Steg, 2012; McCright, Charters, Dentzman, & Dietz, 2016; Shi, Visschers, & Siegrist,
2015; Siegrist et al., 2000; Stern, 1999). Other theories focus on more ‘external’ or
demographic factors like income, education, culture, or political alignment (Drews & van
den Bergh, 2016; Perlaviciute & Steg, 2014; Stern, 2000).
Stern (2000) presents an integrated ‘ABC’ model that considers both internal and
external factors. Here, a citizen’s environmentally significant behaviour (e.g. voting in
favour of a climate policy) is thought to be a product of both ‘attitude factors’, like
environmentalist values or personal beliefs about climate change, and ‘contextual
factors’ related to one’s broader circumstances that could present challenges (Stern,
2000). Other integrated theories have followed from this model, offering similar
frameworks. Drews and Van den Bergh (2016) did a meta-analysis of past research on
factors of citizen acceptance of climate policies and outline three categories of factors:
(1) social-psychological factors that include climate change perception, scientific
knowledge, and values; (2) perceptions of climate policies, including perceived
effectiveness, cost-benefit assessments, and fairness; and (3) contextual factors that
include one’s broader circumstances, which may prevent participation in climate policy
actions (Drews & van den Bergh, 2016).
The following literature review approximately follows the categories of this latter
framework. Specifically, I separate factors of support into three categories: (1) socialpsychological factors (including belief in climate change, policy awareness, values, and
environmental concern); (2) ‘contextual’ or demographic factors that may influence policy
acceptance; and (3) trust in institutions (and effects on citizen perceptions and support
for policies). The remainder of this section highlights various social-psychological factors,
then contextual or demographic factors. The following section (section 1.3) describes the
third category, trust in institutions.
In terms of social-psychological factors, researchers have theorized that citizens’
belief in climate change plays a role in climate policy acceptance (McCright, Charters, et
al., 2016). A large body of research shows that citizens of developed nations are
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generally aware of climate change and are concerned about its effects (Leiserowitz,
2006; Shi et al., 2015; Tranter & Booth, 2015). As one example, The Pew Research
Center conducted a Global Attitudes Survey of 26 nations in 2018, finding that citizens
generally (67% of respondents in the median country) agree that climate change is a top
concern posing international threat. The highest proportion of citizen concern was found
in Greece (90%), and the lowest was 38% in Israel (66% of respondents in Canada
listed climate change as a top concern; 59% in the U.S.) (Pew Research Center, 2019).
Another cross-national survey of 14 developed countries found low prevalence of climate
skepticism in all countries (between 2 and 17% of respondents in each nation fall under
the category of ‘climate skeptic’; 8% in Canada) (Tranter & Booth, 2015). However,
awareness of climate change and concern for its effects does not always translate into
support for all policies meant to address climate issues (Mildenberger et al., 2016).
Citizens likely evaluate policies according to many other factors, including the extent to
which they believe policies will be personally costly (Tobler et al., 2012). Thus, despite a
growing global perception that climate change warrants concern, public support for some
climate policies remains low (Hornsey, Harris, Bain, & Fielding, 2016).
Some researchers also theorize that policy literacy is important for citizen support.
The ‘knowledge deficit’ model assumes that expert knowledge provides a sufficient basis
for the public to make decisions on public policy questions (Brunk, 2006). In order for
climate policies to be effective, the model assumes that citizens must be at least
somewhat knowledgeable about the science and resulting policies, so as to allow for
informed opinion and increased policy support (Rhodes, Axsen, & Jaccard, 2014). While
this ‘knowledge deficit’ belief persists in many modern technological societies (Brunk,
2006), it is becoming more commonly challenged. As one example, Rhodes, Axsen and
Jaccard (2014) conducted a study of policy awareness and support in British Columbia,
Canada (n=475). They found awareness of climate policies to be low, as 73% of
respondents were unable to name any policies that were in place where they live when
posed as an open-ended question. Further, the same study found that providing
respondents with additional information about the effectiveness of climate policies was
not enough to increase policy support. Researchers often find other psychological
factors to be more important in influencing citizen support, rather than policy knowledge
(Brunk, 2006; Dietz et al., 2007; Shi et al., 2015).
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Personal values are often highlighted as another important psychological factor of
citizen policy acceptance. In a series of pioneering studies, Schwartz (1994, 2007) found
that human values can be categorized by 10 core motivations that can be further
condensed into two broad dimensions: values motivated by self-enhancement (e.g.,
power, achievement) and values motivated by self-transcendence (e.g., benevolence,
universalism) (Schwartz, 1994, 2006). Stern (1999) first linked these personal values into
a theory of social movements and decision making around policy support. His ‘ValuesBelief-Norm’ (VBN) model holds that certain values (e.g. altruism) give way to proenvironmental beliefs, which then sets personal norms to act in accordance to those
values (Stern, 1999). Dietz et al. (2007) and Perlaviciute and Steg (2014) similarly
conclude that in the environmental domain, the distinction between ‘self-transcendence’
and ‘self-enhancement’ values is useful for explaining evaluations of climate policy. ‘Selftranscendence’ values in this context refer to values of collective welfare, including
altruistic values (i.e. focusing on the wellbeing of other people and society), and
biospheric values (i.e. focusing on environmental quality). Whereas altruistic and
biospheric values are thought to increase support for climate policies, ‘self-enhancement’
values that prefer egoistic outcomes and personal gains may lead to opposition (Dietz et
al., 2007; Perlaviciute & Steg, 2014; Siegrist et al., 2000; Terwel, Harinck, Ellemers, &
Daamen, 2009).
Studies have often included environmental concern as a separate psychological
construct related to climate policy acceptance (Drews & van den Bergh, 2016; Stern,
1999). The most widely used measure of environmental concern is the New
Environmental Paradigm (NEP) scale (also called New ‘Ecological’ Paradigm), which
assesses the extent to which respondents agree that humans have the inherent right to
dominate nature, or a responsibility to adhere to the earth’s finite resources (Dunlap
2008, Pirages and Elrich, 1974). The scale (and its revised versions) has been cited in
many social science studies, and has been found to be associated with proenvironmental behaviour and increased support of climate policies (Attari et al., 2009;
Clark, Kotchen, & Moore, 2003; Dietz et al., 2007; Rhodes et al., 2017).
As a final social-psychological factor, research has also found an association
between citizens’ political orientation (i.e. political ideology and party affiliation) and
environmental beliefs, attitudes, and policy support (McCright, Marquart-Pyatt, Shwom,
Brechin, & Allen, 2016; Greene, 2004). In the United States’ two-party political system,
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citizens may interpret environmental issues, beliefs, decisions and actions as part of a
distinct Democratic or Republican agenda (Sharp & Lodge, 1985). In Canada,
environmental policies may be similarly interpreted according to various party agendas
(e.g. Conservative Party, New Democratic Party, Liberal Party, or the Green Party).
Other belief systems categorize political issues according to broader ideological
differences, such as ‘liberal’ vs. ‘conservative’ (Sharp & Lodge, 1985). Generally, liberal
or Democratic political orientations have been associated with more favourable attitudes
towards climate policies, compared to conservative or Republican orientations
(Leiserowitz, 2006; McCright et al., 2016; Tobler et al., 2012). Research on different
belief systems shows that political alignment may be important for a sophisticated
understanding of current events, evaluating policies, and making political decisions
(Hamill, Lodge, and Blake, 1985).
In terms of ‘contextual’ and demographic variables, researchers have noted several
factors relating to one’s broader life circumstances that may be associated with climate
policy acceptance. Generally, research has shown that women tend to be more likely
than men to be concerned about environmental issues (Tranter & Booth, 2015), and are
more likely to support environmental spending and climate policies (Elliott, Seldon, &
Regens, 1997; Klineberg, Mckeever, & Rothenbach, 2016). Being wealthier, younger,
and more highly educated is also thought to be associated with support for
environmental policies (Elliott et al., 1997; Klineberg et al., 2016). Rhodes et al. found
that among 1306 Canadian survey respondents, being female was consistently
associated with support for all climate policies, whereas income predicted support for
only voluntary policies like subsidies, and age predicted support for only regulatory
policies like the LCFS and VES (Rhodes et al., 2017).
Studies have shown that citizens living in regions that rely on high-polluting
industries (e.g. fossil fuel production) typically express lower support for climate policies
(Shwom, Dan, & Dietz, 2008). Policies like the carbon tax have also been found to be
more highly supported in regions that already have them in place (Mildenberger et al.,
2016) and in urban, as opposed to rural regions (Agrawal, Nixon, & Nixon, 2016; Rhodes
et al., 2017). Transportation habits have also been cited as a contextual factor that may
impact climate policy support. For example, vehicle ownership and commuting to work or
school by car on a daily basis has been linked to lower support for polices like a carbon
tax and LCFS (Rhodes et al., 2017).
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1.3. Trust as a factor of support
Of special focus in this study, and of particular importance to citizen perceptions of
policy costs and benefits, is the concept of trust. Trust can be defined as “a
psychological state comprising the intention to accept vulnerability based upon positive
expectations of the intentions or behaviour of another” (Perlaviciute & Steg, 2014;
Rousseau et al., 1998). Citizens often lack personal knowledge, time, or resources to
make their own cost-benefit assessments for complex policy issues, thus may rely
instead on a few key institutions to make policy judgements for them (Siegrist et al.,
2000; Terwel et al., 2009; Timothy & Michael, 2006). Citizens who highly trust
organizations responsible for designing and implementing policies may perceive lower
associated policy costs and greater policy benefits, making policies (or projects) appear
in a more favorable light (Siegrist et al., 2000). This in turn may influence acceptability
ratings of projects or policies being advocated by the trusted organization (Perlaviciute &
Steg, 2014; Siegrist et al., 2000).
In terms of who citizens trust to make decisions on their behalf, several groups have
been identified in the literature as particularly important. Government, industry,
scientists, and non-governmental organizations (e.g. environmental groups) may be key
influencers of project and policy acceptance, as they are involved in policy making, in
initiating projects, and in providing information on environment related issues (Nicole
M.A. Huijts, Midden, & Meijnders, 2007; Poortinga & Pidegon, 2003). Trust in
government has been found to be particularly important in gaining support for the carbon
tax (Hammar & Jagers, 2006; Rhodes et al., 2017), possibly due to the fact that
government is directly responsible for collecting and distributing revenues (Jagers &
Hammar, 2009). Trust in government is also associated with a greater willingness to pay
for public projects (Oh & Hong, 2012). However, research suggests that citizen trust in
governments may be low in the context of climate change decisions (Poortinga &
Pidegon, 2003), and overall trust in governments may be declining in recent decades
(Dalton, 2005).
Trust in environmental groups and scientists is also generally associated with
climate policy support (Dietz et al., 2007; Nicole M.A. Huijts et al., 2007; Rhodes et al.,
2014), whereas trust in the fossil fuel industry has been associated with opposition of
climate policies (Rhodes et al., 2017; Shwom et al., 2008). As one example, Rhodes et
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al. (2017) found that in a Canadian sample (n=1,306), citizen trust in scientists
(measured by 1 trust question) was positively associated with support for various climate
policies (e.g. carbon tax, LCFS, VES, and subsidies), and trust in fossil fuel industry was
negatively associated with support for the same policies.
The importance of citizen trust has been emphasized for public issues that are
not well understood by the public, especially those that may be risky or controversial
(Bronfman et al., 2012). Some climate policies (e.g. the carbon tax) have been shown to
be widely controversial (Dietz et al., 2007), and climate policies in general have been
shown to be not well understood by the public (Rhodes et al., 2014). It therefore seems
highly relevant to explore this relationship between citizen trust and climate policy
acceptance. As described, several studies have considered trust in the context of public
support for climate policies (Harring & Jaggers, 2013; Kallbekken & Sæælen, 2011;
Rhodes, Axsen & Jaccard, 2014), though this understanding has generally been limited
to fairly one-dimensional measures of trust (i.e. simplistic assessments, like “to what
extent do you trust the government in regards to climate change?”) When citizen trust
has been studied more in-depth, it has usually been in the context of other public issues,
for example, carbon capture technology, nuclear energy projects, and gene technology
(Bronfman et al., 2012; Poortinga & Pidegon, 2003; Siegrist et al., 2000). Thus, this
study’s in-depth exploration of citizen trust in the context of EV policy acceptance is a
particularly novel contribution. The framework through which I explore this relationship is
explained in greater detail in section 1.3.

1.4. Case study context: Electric vehicle policy in Canada
Transportation accounts for one-quarter of Canada’s total greenhouse gas
emissions, roughly half of which is from personal transportation (Government of Canada,
2017). The Canadian government has developed an ambitious strategy to decarbonize
the transport sector, which includes a transition to cleaner light duty vehicles. By 2030,
Canada aims to have 30% of all new sold vehicles nation-wide be low- or zero-emission,
increasing to 100% by 2040 (Government of Canada, 2017). According to the federal
government’s definition, ‘zero emission vehicles’ include vehicles powered by electricity
(battery-electric and plug-in hybrid vehicles) and hydrogen (hydrogen fuel cell vehicles).
As mentioned, these vehicles can operate without producing GHGs or other air
pollutants at the tailpipe, unlike vehicles powered solely by gasoline (Melton, Axsen,
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Goldberg, Moawad, & Wolinetz, 2017). In this study, I use the colloquial term ‘electric
vehicles’ (EVs) to refer to these technologies, focusing primarily on two types: Battery
electric vehicles (BEVs), which are driven only by a battery and electric motor, and plugin hybrid vehicles (PHEVs), which are driven by an internal combustion engine combined
with a battery and electric motor that charges using grid electricity (Plötz, Sprei, &
Gnann, 2017; Sovacool, Kester, & Heida, 2019). The market for EVs in Canada is
growing, but remains small relative to ambitious national targets. As of 2019, EVs
represent nearly 2% of all new light duty vehicles sold in Canada, a 20% increase
relative to 2018 (Electric Mobility Canada, 2019).
A variety of policies may help increase electric vehicle sales in Canada. Here, I
consider five policies that are supportive of electric vehicle adoption as ‘EV policies’.
These policies have been identified as potentially playing an important role in achieving
GHG emissions reductions (Baranzini et al., 2017; Lepitzki & Axsen, 2018; Plötz et al.,
2017; Sykes & Axsen, 2017), and offer different routes for EV uptake. As described in
section 1.1, a strong carbon tax promotes EV uptake by disincentivizing the use of
conventional gasoline, and EV subsidies incentivize uptake by reducing the up-front cost
of purchasing an EV. Regulatory policies target industry directly (fuel producers and
automakers) and include the low carbon fuel standard (LCFS), vehicle emissions
standard (VES) and ZEV mandate, among others not considered in this study. Taxes
and subsidies are generally more ‘salient’ to citizens compared to regulations, as they
present more obvious personal costs or benefits (Harrison, 2012).
Historically, Canada has seen disagreements between federal and provincial levels
of government on how to address climate change concerns (Lachapelle et al., 2012),
resulting in uncoordinated measures of EV deployment across provinces. Some policies
were fairly transformative around the time of data collection (April 2019), meaning they
were being implemented or rolled back in different regions, or had been recently
announced. I summarize the status of these policies in Canada below, beginning with
the carbon tax:
•

The carbon tax was implemented in British Columbia since 2008, as North
America’s first broad-based carbon tax.

13

•

Alberta had implemented a carbon levy from 2017 until May 30 th, 2019 (repealed
shortly after data collection, thus it is still included in this study as being in place
in Alberta).

•

Newfoundland/Labrador, the Northwest Territories and Prince Edward Island
have versions of the carbon tax in place as of 2019.

•

On April 1st, 2019 (the same month as data collection), the federal government
implemented a federal backstop carbon price of $20/tonne for provinces that do
not have a carbon pricing system in place (increasing by $10 annually until 2022,
where it will remain at $50/tonne).

•

The federal backstop was implemented in Manitoba, New Brunswick, Ontario,
Saskatchewan, Nunavut and the Yukon. The government intends to re-instate
the carbon tax in Alberta in 2020.

•

Quebec and Nova Scotia have a carbon pricing system separate from the carbon
tax (i.e. ‘cap and trade’ systems).

In terms of regulatory policies in Canada (i.e. the vehicle emissions standard, low carbon
fuel standard, and the ZEV mandate):
•

Canada has had a federal vehicle emissions standard in place in all provinces
since 2004.

•

British Columbia is the only region with an implemented version of the low carbon
fuel standard (since 2010). In 2017, the federal government announced
intentions to implement a federal low carbon fuel standard, though this policy is
still being designed for a national scale.

•

Quebec is the only Canadian province with an implemented ZEV mandate (since
2018). In 2018, British Columbia announced its own strong ZEV mandate
(requiring 30% EV market share by 2030, increasing to 100% by 2040). British
Columbia’s ZEV mandate legislation came into effect in May 2019 (after data
collection), thus in this study is considered to be ‘announced’ in this region.

In terms of financial subsidies for electric vehicles in Canada:
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•

As of 2019, the only regions with provincial EV subsidies are British Columbia
(since 2011) and Quebec (since 2012). Provincial rebates for EVs are up to
$8000 in Quebec, and up to $3000 in British Columbia.

•

On May 1st 2019 (shortly after data collection), federal EV incentives came into
effect in every province (offering up to $5000 per vehicle). Federal subsidies are
considered in this study as ‘announced’, as they came into effect after data
collection.

Clearly, Canadian regions vary widely in terms of climate policies and EV initiatives,
and these policies are far from static. As a summary, Table 1 provides descriptions of
these policies as they are presented to respondents in this study, and indicates where in
Canada they were implemented or announced at the time of data collection.
Table 1.
Policy
‘type’

Electric vehicle policy descriptions and implementation in Canada
Policy

Description

Carbon tax

A tax on greenhouse gas
emissions from burning
gasoline, coal, or natural gas.

Financial
disincentive

Regulation

Financial
incentive

Status in Canada
(at time of data collection)
Provincially implemented in
British Columbia, Alberta, Ontario,
Manitoba, Saskatchewan, New
Brunswick, Newfoundland/Labrador,
and PEI
Federally announced to be
implemented as a ‘backstop’ for
regions that did not have a carbon
pricing scheme
Federally implemented

Vehicle emissions
standard (VES)

A requirement that new
vehicles (cars, SUVs, vans,
and pickup trucks) must have
lower greenhouse gas
emissions.

Low carbon fuel
standard (LCFS)

A requirement that fuels used
in your region have lower
greenhouse gas emissions,
including from the production
of the fuel.

Provincially implemented in British
Columbia
Federally announced

Zero emissions
vehicle (ZEV)
mandate

A requirement that car
manufacturers must sell an
increasing proportion of
electric vehicles each year.

Provincially implemented in
Quebec, announced in British
Columbia

EV subsidies

A subsidy or rebate for the
purchase of an electric vehicle.

Provincially implemented in British
Columbia and Quebec
Federally announced
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1.5. Conceptual framework
I begin my exploration of policy acceptance by first assessing the extent to which
citizens are aware of policies that are in place (or announced) where they live.
Researchers have debated whether awareness is an important factor of policy
acceptance (Brunk, 2006; Rhodes et al., 2014), and in recent years have found climate
policy awareness in Canada to be low (Rhodes et al., 2014). Canadian studies have also
found some policies to be more acceptable in regions where they are already
implemented, possibly as citizens become more aware and accustomed to them over
time (Mildenberger et al., 2016; Murray & Rivers, 2015). I aim to contribute to this debate
on the importance of policy awareness and support between regions. I note that
interpretations of awareness may be somewhat complicated for some Canadian policies
that were changing around the time of data collection. However, themes of regional
awareness and support for policies can still be useful here.
The literature points to a variety of different factors that may be associated with
citizen acceptance of policies. Some studies have explored these factors in the context
of gaining support for climate policies, however knowledge is lacking for how these may
relate to policies that specifically target increased EV uptake. In particular, no studies to
date have assessed public support toward the ZEV mandate, despite its possible
importance for high, sustained EV uptake (Sykes & Axsen, 2017; Wolinetz & Axsen,
2017). Canadian research on policy attitudes has generally been limited to broader-level
climate policies (Rhodes et al., 2014), usually focusing on acceptance of carbon pricing
(Harrison, 2012; Lachapelle et al., 2012; Mildenberger et al., 2016). I address these
research gaps by applying constructs of citizen acceptance to EV policies specifically,
including the ZEV mandate (for which there is no current literature). I use Canada as a
case study, thereby contributing to the growing literature on policy support in this
politically diverse region.
I draw from prior conceptual frameworks to discern four categories of variables
thought to be important in predicting policy support: (1) trust in institutions, (2)
psychological constructs, (3) socio-demographic variables, (4) regional effects. The
remainder of this section explains the specific variables that I consider in my exploration
of EV policy attitudes in Canada. First, I highlight my framework for trust as a more indepth construct than is usually studied in the context of climate policy acceptance.
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The present framework highlights the role of trust in institutions as a mechanism for
policy support. Research on citizen trust has often focused on other public policy issues
asides from climate change (N. M.A. Huijts et al., 2012; Oehlmann & Meyerhoff, 2017;
Siegrist et al., 2000; Terwel et al., 2009). When applied to climate policies, trust research
has mostly focused on broader-level policies (e.g. the carbon tax) in regions other than
Canada (Dietz et al., 2007; Jagers & Hammar, 2009; Kallbekken & Sæælen, 2011;
Shwom et al., 2008). Further, these explorations of trust have often been quite simplistic,
where citizen trust has typically been measured as a one-dimensional construct (Rhodes
et al., 2017). I consider citizen trust as a multi-faceted factor of support, thereby
capturing nuanced differences and effects on EV policy support.
Specifically, I assess the extent to which citizens trust institutions in the context of
addressing climate change issues, including strategies for EV deployment. As a
reminder, citizens often lack the time or resources to make detailed, informed
assessments of climate policies, thus may rely on trusted actors to make policy
decisions on their behalf. I focus on 5 institutions that Canadian citizens may perceive to
bear special responsibility for addressing climate change and who communicate with the
public on climate policy issues. These include the federal and provincial governments,
car manufacturers, scientists, and environmental groups. My analysis focuses more on
citizen trust in the federal and provincial governments, as governments play a key role in
EV policy development. Studies have shown that Canadian citizens assign both the
federal and provincial government “a great deal of responsibility” to address climate
change, with the federal government bearing a relatively greater perceived responsibility
than provincial governments (Lachapelle et al., 2012). However, the ways in which
Canadian citizens trust their governments to follow through with this responsibility has
previously been unclear.
I base my exploration of trust on three ‘trust elements’ that may determine a
citizens’ confidence in an actor to make decisions on their behalf regarding climate
change issues. According to the literature, citizens trust actors according to three factors:
(1) perceived competence, (2) perceived level of integrity and integrity, and (3) perceived
value similarity (Bronfman et al., 2012; Terwel et al., 2009; Huijts et al., 2007; Poortinga
& Pidgeon, 2003). First, ‘competence-based trust’ refers to the perception that an actor
is knowledgeable, skillful, and experienced enough to make decisions about climate
change and EV strategies. Second, ‘integrity-based trust’ refers to the perception that
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the actor intends to be fair, open, honest, and act in the best interest of the public
without being overly influenced by special interest groups. Third, ‘value similarity’ refers
to the perception that an actor’s underlying values (i.e. thoughts and opinions) are
similar to citizens’ own values.
Many studies consider ‘competence’ and ‘integrity’ as the two core elements of
citizen trust (Poortinga & Pidegon, 2003; Terwel et al., 2009). Other research has found
that an underlying belief that an actor shares the same values may directly influence
trust in the actor to make decisions on a citizen’s behalf (Cvetkovich, Siegrist, Murray, &
Tragesser, 2002; Siegrist et al., 2000). Figure 1 depicts the three trust components
considered in the current framework and highlights how they may influence support for
climate policies.

Figure 1.

Framework of citizen trust and policy support

In terms of psychological constructs, I explore the role of values, environmental
concern, and concern for climate change. These constructs have been frequently
considered in the literature as important determinants of climate policy acceptance,
though their application to electric vehicle policies has been limited. Specifically, I
explore the effect of altruistic and biospheric values, which together constitute ‘selftranscendent’ values reflecting concern with collective welfare of people and the
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environment. I also consider egoistic and traditional values as ‘self-enhancement’ values
that prefer egoistic outcomes and personal gain (Dietz et al., 2007; Schwartz, 2006).
Environmental concern (measured via the NEP scale) and concern for climate change
are also measured as possible factors of policy acceptance.
Finally, I consider several socio-demographic variables that may be particularly
important in predicting support for EV policies, including age, gender, household income,
and level of education. Region of residence is considered as a possible factor of support,
including province in Canada and whether respondents live in a rural region (as opposed
to urban or suburban areas). I also consider whether or not respondents report that they
drive themselves to work or school on a daily basis. As part of the contextual variables,
the survey instrument also assessed political ideology (i.e. alignment with different
Canadian political parties). However, political alignment was found to cause
multicollinearity between other constructs like values and environmental concern, and
did not appear to be consistently associated with policy support. For these reasons, the
construct of political ideology was dropped from consideration in the final regression
model.

1.6. Research objectives and hypotheses
This study contributes to the growing literature on citizen acceptance of public policy
issues. My four research objectives specifically explore the dynamics of citizen
perceptions of electric vehicle policies in Canada, with a special focus on trust in
institutions. The objectives of this study are to:
1. Assess the proportions of Canadian citizens that are aware of electric vehicle
policies in place where they live
2. Assess the national and regional proportions of Canadian citizens that support or
oppose different electric vehicle policies
3. Characterize citizens’ trust in key actors involved in addressing climate change
and electric vehicle policies in Canada
4. Describe factors that are associated with support and opposition for electric
vehicle policies nationally, focusing on trust in key institutions
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I have several hypotheses for the outcomes of my four research objectives, which are
briefly described below in-turn:
First, I hypothesize that I will find low frequencies of policy awareness nation-wide.
Specifically, I expect that most citizens will be unable to name any policies by free recall
(open-ended question) and that awareness (either as an open- or closed-ended
question), will be higher for the carbon tax and subsidies compared to regulations
(Rhodes et al., 2014).
Second, I hypothesize that support will vary by policy type and region in Canada. I
expect that EV subsidies (i.e. the most voluntary policy options) will be the most strongly
supported nation-wide, and the carbon tax will receive the most opposition (Rhodes et
al., 2017). In terms of regional differences, I expect to find the strongest support for
policies in Quebec, British Columbia, and the Maritimes, and relatively lower policy
support in Alberta and the Prairies (Lachapelle et al., 2012; Mildenberger et al., 2016).
Further, I expect that policies will be the most strongly supported in regions that have
them already in place (Mildenberger et al., 2016; Murray & Rivers, 2015; Shwom et al.,
2008).
Third, based on the trust literature (described in sections 1.3 and 1.5), I hypothesize
that I will find evidence of three distinct elements of citizen trust (i.e. ‘integrity’,
‘competence’, and ‘value similarity’) (N. M.A. Huijts et al., 2012; Poortinga & Pidegon,
2003; Terwel et al., 2009). As my examination of trust is fairly exploratory in this context
(EV policies in Canada), expectations for specific elements of trust are limited.
Regarding climate change issues, I expect that citizen trust in scientists and
environmental groups will be relatively higher than trust in government and car
manufacturers (Dalton, 2005; Dietz et al., 2007; Gauchat, 2018). I also expect to find
especially low levels of citizen trust in the ‘integrity’ element of both levels of government
(Dalton, 2005; Poortinga & Pidegon, 2003) in regards to climate change issues and EV
deployment.
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Finally, based on my review of the literature (Chapter 1), Table 2 summarizes the
hypothesized effects of my four categories of factors (trust, psychological constructs,
socio-demographic variables, and region) on policy support. Note that I do not provide
expectations regarding specific constructs of trust, as they have not yet been studied in
this context.

Table 2.

Variables hypothesized to predict support for policies
Variable

Hypothesized
direction of effect

References

Trust in Institutions
Government
(Federal and provincial levels of gov’t
are not differentiated in past research)

+
(carbon tax only)

Scientists

+

Environmental groups

+

Car Manufacturers

-

(i.e. representing industry)

Attitudinal variables
‘Self-transcendent values’
(i.e. Altruistic-biospheric)

+
(all except subsidies)

‘Self-enhancement values’

(Hammar & Jagers, 2006;
Kallbekken & Sæælen, 2011;
Rhodes et al., 2014)
(Dietz et al., 2007; Rhodes et al.,
2014)
(Dietz et al., 2007; Shwom et al.,
2008)
(Dietz et al., 2007; Rhodes et al.,
2014; Shwom et al., 2008)

(Nilsson & Biel, 2008; Rhodes et al.,
2017)

-

(Nilsson & Biel, 2008)

+

(Attari et al., 2009; Dietz et al., 2007)

+

(Clark et al., 2003; Rhodes et al.,
2014)

-

(Rhodes et al., 2017)

(i.e. Egoistic & traditional)

NEP score
(environmental concern)

Climate change concern
Socio-Demographic variables
Driver
(typically commuting with vehicle)

(carbon tax & LCFS)

Age

-

Female

+

Household Income

+

Education

+

Rural

-

Region in Canada
Alberta and the Prairies

-

(Mildenberger et al., 2016; Shwom
et al., 2008)

+

(Mildenberger et al., 2016; Shwom
et al., 2008)

(i.e. regions that rely on high-polluting
industries)

British Columbia, Ontario,
Maritimes, and Quebec
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(Elliott et al., 1997; Klineberg et al.,
2016)
(Elliott et al., 1997; Klineberg et al.,
2016; Rhodes et al., 2014)
(Elliott et al., 1997; Klineberg et al.,
2016)
(Elliott et al., 1997; Klineberg et al.,
2016)
(Agrawal et al., 2016; Mildenberger
et al., 2016; Rhodes et al., 2014)

Chapter 2.
Method
The survey used in this study was implemented in 2019 to explore the four
research objectives highlighted in Chapter 1. The survey also included questions that
are not addressed in this study, but inform ongoing research by the Sustainable
Transportation Action Research Team (START) at Simon Fraser University. A full
version of this survey can be found in the Appendix. In this chapter, I outline the
methods of data collection and analyses used in this study, and explain details of the
survey instrument.

2.1. Data collection
The survey used in this study was designed by myself and the START team at
Simon Fraser University in 2018 and early 2019. Research company Leger Research
Intelligence Group (Leger Web) was hired to program, translate, and implement the webbased survey. Leger Web implemented the survey in April 2019 to Canadian citizens
aged 19 and older, providing a $2.50 incentive to respondents for completion. I
requested that the Canadian sample include individuals from every province, with oversamples in British Columbia, Alberta, and Ontario. The median completion time was
approximately 22 minutes, which was in line with expectations. Further, I instructed that
the samples from each province be regionally representative, thereby reflecting the
Census demographics for each region according to area of residence, gender,
household income, and age.
A series of quality checks was carried out to ensure the quality of the data. Of the
initial data delivered, 30 cases (or 1.5% of the original sample) were removed following a
quality assurance procedure. Before delivering the data, however, Leger Web had
already screened out respondents that failed a simple quality check question in the
survey. I applied three additional criteria to determine poor quality responses: if the
respondent completed the survey in less than 11 minutes, if the sum of the standard
deviation of their responses to all question scales was less than 1.6 (i.e. indicating their
responses did not vary much), and if the respondent answered “I don’t know” more than
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20 times. For respondents who were flagged according to least two of these criteria (a
total of 104 cases), I manually checked answers for inconsistencies, nonsensical
responses, and other clues that indicated a non-thoughtful response (e.g. in open-ended
comments at the end of the survey). The final sample consists of 1,552 high quality
Canadian respondents. Weights were then calculated and applied (where applicable) to
correct for any biases introduced by the regional oversamples.
The final sample was compared with Census data from Statistics Canada to
check for representativeness of the sample data. The survey data demographics appear
to be fairly representative of Canadian citizens, relative to 2016 Census data (see Table
3). Overall, the national survey sample is more highly educated than the general
Canadian population. This may be partially explained by the fact that I sampled only
citizens aged 19 and older, whereas Census data reports education levels for all
Canadians aged 15 and older. In most regions, the sample appears to also underrepresent the lowest (<$40,000) and highest ($125,000+) household income groups.
10% of the total Canadian respondents did not report their household income in the
survey, which may account for some of this difference.
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Table 3.

National (Canada) survey sample compared to 2016 Census data.
Weighted data accounts for provincial and sub-provincial
oversamples.

1,494

Census data
(2016)
35, 151, 728

Male
Female

48%
52%

49%
51%

19 – 24
25 – 34
35 – 44
45 – 54
55 – 64
65+

10%
17%
16%
18%
18%
22%

10%
17%
16%
18%
18%
21%

< $40,000
$40,000 - $59,999

24%
21%

26%
16%

$60,000 - $89,999

23%

20%

$90,000 - $124,999
$125,000 +

19%
14%

16%
22%

High school or less
Other training/diploma
Bachelor’s degree
Above Bachelor’s

24%
40%
20%

41%
34%
17%

16%

8%

1 person
2 people
3 people
4 people
5+ people

20%
42%
17%
14%
7%

28%
35%
15%
14%
8%

Alberta
Maritimes
(NB + NF + NS + PEI)
BC
Ontario
Prairies (MB + SK)
Quebec

12%

12%

7%

7%

14%
37%
7%
24%

13%
38%
7%
23%

Rural
Urban and suburban

17%
83%

19%
81%

Survey sample (weighted)
Population
Gender

Age

Household Income
(pre-tax)
*omitted 10% who
did not report
income

Education

Household size

Region

Region type
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2.2. Survey instrument
The survey instrument comprised of questions organized into six sections.
Sections A through F were asked in order, assessing:
A. Open-ended awareness (free-recall) of climate policies and electric vehicle
policies
B. Closed-ended awareness and acceptance of general climate policies
C. Closed-ended awareness and acceptance of electric vehicle policies
D. Trust in institutions
E. Values, beliefs, and activities
F. Socio-demographic information

In section A, respondents were asked (via open-ended question boxes) to name
as many 1) climate policies, then 2) electric vehicle policies, that they think are currently
in place in their region. Climate policies were defined as “any government actions that is
meant to reduce greenhouse gas emissions, such as carbon dioxide from burning fossil
fuels. The goal of such policies is to reduce climate change (global warming)”. Electric
vehicles (EVs) were described as “cars that can be powered completely or partially by
electricity and are plugged in to recharge”, and EV policies were defined as “any
government actions that are meant to help increase sales of electric vehicles”. Options
for ‘I don’t know’ were presented for both open-ended questions.
Sections B and C assessed closed-ended awareness of policies that are in place
in a respondent’s region: “Based on the following definitions and your own knowledge,
please indicate whether you think each of the [climate/EV] policies listed in the table
below is currently in place in your region”. Descriptions of policies were provided, with
four answer categories, “This policy is in place in my region”, “This policy is NOT in place
in my region”, “I have heard of this policy but don’t know if it is in place in my region”, and
“I have never heard of this policy”. See Table 1 for exact explanations of policies as they
were described in the survey.
Following closed-ended policy awareness, respondents were asked, “Based on
the information provided, we would like to know how much you would support or oppose
these policies if there were a referendum (vote) on implementing or keeping them in your
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region”. Multiple stringencies were asked for several policies, including the five policies
considered in this study (see Table 4). Respondents indicated support according to a 5point Likert scale, from “Strongly oppose” to “Strongly support”, with an option for “I don’t
know”.
Table 4.

Questions assessing citizen support of five policies of interest, and
multiple stringencies “How much would you support or oppose this
[requirement/tax/subsidy]…”

Policy

Stringency

Carbon tax

How much would you support or oppose a tax of…
… $50 per tonne of greenhouse gas, raising the price of gasoline by about $0.10 per litre?
… of $150 per tonne of greenhouse gas, raising the price of gasoline by about $0.30 per litre?

Low carbon
fuel standard

How much would you support or oppose this requirement…
… such that there are 20% lower carbon emissions than today’s fuels by 2030?
… such that there are 80% lower carbon emissions than today’s fuels by 2050?

Vehicle
emissions
standard
Zero
Emissions
Vehicle
mandate
Electric vehicle
subsidy

How much would you support or oppose this requirement...
… such that there are 30% lower carbon emissions than today’s vehicles per vehicle sold, by 2030?
… such that there are 60% lower carbon emissions than today’s vehicles per vehicle sold, by 2040?

How much would you support or oppose this requirement…
… such that electric vehicles make up at least 30% of new vehicle sales by 2030?
… such that electric vehicles make up 100% of new vehicle sales by 2040?

How much would you support or oppose a $6000 subsidy per household/business…
… in place over the next 2 years?
… in place over the next 10 years?

Section D asked respondents how much they trust a selection of actors, first as a
‘general’ question, then as an in-depth questionnaire. Respondents were asked for 9
actors: “When thinking about possible solutions to climate change (global warming),
including strategies for electric vehicles, please indicate your level of trust in each of the
following organizations”, indicated as a 4-point Likert scale from “No trust at all” to “High
trust” with an option for “I don’t know”. This initial trust question is referred to in the
results as an assessment of ‘general trust’. Respondents were then asked to provide a
more in-depth assessment of trust in five key actors considered to be being particularly
important for influencing policy support: federal government, provincial government,
environmental groups, car manufacturers, and scientists.
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A 6-item trust questionnaire (Figure 2) was asked for each of the five actors in
turn, with 4 possible responses “no trust at all” to “high trust”, and an option for “I don’t
know”. The same prompt is used as for the general trust question: “When thinking about
possible solutions to climate change (global warming), including strategies for electric
vehicles, please indicate the level of trust you have that…” Respondents were then
separately asked to “Please indicate if you think these organizations’ values are similar
or different from your own values? By values we mean your thoughts and opinions.”
Responses for value similarity were indicated by 4 response categories “very different
from my values” to “very similar to my values” with an option for “I don’t know”. These 7
items (including the separate value similarity question) were adapted from Poortinga et
al. (2003) and together are meant to assess trust according to the three elements
described in the literature review (competence, integrity, and value similarity).

Figure 2.

7-item trust scale (value similarity is asked separately) “When
thinking about possible solutions to climate change, including
strategies for electric vehicles, please indicate the level of trust
you have that…”

Section E elicited respondents’ values, environmental concern, and concern for
climate change, mainly through established scales commonly used in social science
literature. The scales are described briefly below, in the order that they appear in the
survey.
-

Values scale (Stern et al., 1998) asks respondents to identify how important 15
items are as a guiding principle in their life on a 4-point scale, from “Not at all
important” to “Extremely important”. Elicits three value orientations (egoistic,
altruistic, and biospheric) that are related to environmental concern.

-

8 item New Environmental Paradigm (NEP) scale (Dunlap, 2008) asks
respondents to indicate their level of agreement with 8 statements that have been
established in the research to elicit general pro-environmental attitudes and
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environmental concern. 5 response categories range from “Strongly disagree” to
“Strongly agree”.
-

Respondents are asked to identify a statement closest to their opinion on climate
change (Axsen, 2014): “It is a serious problem…” “It could be a serious
problem…” “More research is needed…” “It is not a problem…” and “I don’t know
anything about this issue”.

Finally, section F comprised of various demographic questions including province of
residence, age, gender, education, household income, primary mode of transportation,
and local residence (urban, rural, or suburban). See Appendix for full question wording.

2.3. Data analysis
This study employs several statistical methods in order to address my four stated
research objectives: descriptive statistics, factor analysis, paired t testing, multiple linear
regression analysis, and forward stepwise regression analysis. All statistical analyses
were completed by myself using Stata IC 15.1.
First, I conducted a manual content analysis on the open-ended policy
awareness question, coding responses that reasonably described my policies of interest
(carbon tax, EV subsidies, VES, LCFS, and ZEV mandate). I then determined
frequencies (proportions) of both open- and closed-ended awareness of each policy by
region. Respondents were grouped based on region in Canada (British Columbia,
Alberta, Ontario, Quebec, Maritimes, Prairies) and accuracy was determined by crossreferencing responses with a master list of policies currently in place. 95% confidence
intervals were calculated based on responses to closed-ended policy awareness of
policies in different regions.
I then assessed proportions of respondents who would support or oppose each
policy and each policy stringency in a hypothetical referendum (see Table 4). Responses
were coded on a scale of -2 “strongly oppose” to +2 “strongly support”. “neutral” and “I
don’t know” responses were coded as 0 to represent indifference or uncertainty about
whether or not respondents support the described policy. National proportions of support
and opposition for each policy is displayed in a histogram, with scores of 0 (“neutral” and
“I don’t know” responses) not shown. I calculated 95% confidence intervals for overall
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support (the total proportion of “somewhat” and “strongly” support responses) and overall
opposition (the total proportion of “somewhat” and “strongly” oppose responses).
I then used descriptive statistics to measure frequencies (proportions) of
respondents who trust nine institutions according to one general trust question.
Responses were coded on a scale from 0 “no trust at all” to 3 “high trust”. “I don’t know”
responses were coded as 1.5 (middle of the scale). Proportions of trust in five actors was
then determined according to 7 in-depth questions, with responses coded the same as
for the ‘general trust’ question. I also conducted an exploratory factor analysis for my 7item trust scale (Figure 2) to determine if I could collapse categories of variables into a
subset of correlated questions or factors. Based on the literature on factor analysis best
practices in the social sciences (Costello & Osborne, 2005), I ran both a principle factor
analysis and maximum likelihood factor analyses with oblique promax rotations. Figure 2
above indicates which of the 7 trust variables I expect to be associated, according to
theory described in section 1.5.
Finally, I conducted a series of multiple linear regression analyses to assess
significant factors of policy support. I first created composite policy scores by averaging
each respondent’s responses for support of ‘high’ and ‘low’ stringencies of each of my
five policies. These composite policies were set as the output (dependent) variable for
the regression runs, controlling for a selection of variables hypothesized to be important
in predicting support. Table 5 shows the treatment and explanation of included
independent variables. I also conducted an additional forward stepwise regression
analyses to check the consistency of variable effects for my 5 policies, automatically
omitting variables that did not meet 0.1 significance level.
I use the results of my forward stepwise regression to confirm patterns of results,
but opt to focus on the “full” multiple linear regression analysis results. I prefer the “full”
results because they better reflect my theoretical grounding. Literature suggests that
stepwise regression may be more prone to inflating significance of some spurious
variables, incorrectly identifying the best variables to include in a model of a given size,
and yielding results that are less replicable (Thompson, 1995).
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Table 5.

Treatment of independent variables included in multiple linear regression analyses

Independent variable

Variable treatment

Psychological/Attitudinal variables
Altruistic-Biospheric
Continuous
values
Egoistic values
Continuous
Traditional values

Continuous

NEP score

Continuous

Climate change concern

Continuous

Contextual variables
Driver

Dummy (ref=other)

Age
Female

Continuous
Dummy (ref=male)

Household Income

Continuous

Education

Categorical

Rural

Dummy
(ref=urban/suburban)

Region (reference case=Alberta)
British Columbia
Dummy
Ontario
Dummy
Quebec
Dummy
Prairies
Dummy
Maritimes
Dummy
Trust in institutions
Competence
Continuous
Integrity

Continuous

Value similarity

Continuous

Explanation
Composite score of 3 biospheric and 3 altruistic value statements. Each statement score ranges from 1 to 4, and
the sum is divided by 3 for a possible total score of 4.
Composite of 3 egoistic value questions. Each statement score ranges from 1 to 4, and the sum is divided by 3
for a possible total score of 4.
Composite of 3 traditional value questions. Each statement score ranges from 1 to 4, and the sum is divided by 3
for a possible total score of 4.
New Ecological Paradigm scale: Responses to 8 items coded from 1 (strongly disagree) to 5 (strongly agree),
adjusted for reverse coding where applicable, with a total possible sum of 40.
Responses reverse coded 1 (yes climate change is a problem and immediate action is required) through 4
(climate change is not a problem and no action required), “I don’t know anything about this issue” coded as 0.
Responses to question “Could you please indicate your primary mode of transportation to work or school?”
include: Drive myself, Carpool, Public transit, Bicycle, Walk, Taxi, Other, Not applicable.
Response categories include: 18-24, 25-34, 35-44, 45-54, 55-64, and 65 +
Response categories to gender question: Male, Female, Do not identify with either, and I’d prefer not to disclose.
Latter two response categories omitted.
13 possible responses to income question (plus option for non-response), which was divided into categories: <
$40k, $40-$59,999, $60-$89,999, $90-$124,999, $125,000+ Non-responses equated with sample mean for
regression analysis.
10 possible responses to question “What is the highest level of education you have completed?” Responses
divided into 3 categories: “Less than Bachelor’s”, “Bachelor’s Degree” and “Above Bachelor’s”
3 possible responses to question “Which of the following categories best describes the area where you live?”:
Urban (city center with dense housing), Suburban (just outside a city, with more spread out housing), Rural (far
away from a city, with very spread out housing)

Includes respondents from Saskatchewan and Manitoba
Includes respondents from Newfoundland, New Brunswick, Nova Scotia, and Prince Edward Island
Averaged score of 2 questions assessing trust in competence to act on behalf of climate change and EV
deployment. Possible scores range from 0 to 3, with “I don’t know” coded as 1.5
Averaged score of 4 questions assessing trust in perceived integrity. Possible scores range from 0 to 3, with “I
don’t know” coded as 1.5
1 question assessing perceived value similarity. Possible scores range from 0 to 3, “I don’t know” coded as 1.5
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Chapter 3.
Results
In this chapter, I outline the key results of my analyses relating to my four
research objectives, which are addressed in-turn. First, I highlight national and regional
results for citizen awareness of EV policies, followed by support of policies and
stringency levels. Next, I explain results from my analysis of trust in institutions in the
context of addressing climate change and EV deployment. Finally, I report findings of my
multiple linear regression analyses measuring the effects of variables on policy support,
focusing on trust in institutions.

3.1. Awareness of electric vehicle policies in Canada
In the survey, respondents were first asked “Can you name any [climate/electric
vehicle] policies that you think are currently in place in your region?” and were provided
open-ended answer boxes plus an option for “I don’t know any policies”. Open-ended
responses were manually counted, as long as they reasonably described the five
policies included in this study: carbon tax, EV subsidies, VES, LCFS, and ZEV mandate.
As expected, over half (~55%) of respondents nation-wide were unable to identify any
policies by free-recall (Figure 3), though at least one policy was in place in each region in
Canada at the time of data collection. For example, the vehicle emissions standard
(VES) was federally implemented in every province, though only 0.7% of the Canadian
sample named the VES via free-recall. A federal low carbon fuel standard (LCFS) was
announced at the time of data collection, though no respondents listed this policy via
free-recall. The carbon tax (implemented in many regions in Canada at this time) was
named the most frequently as an open-ended response (~31% of the Canadian sample).
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Figure 3.

Number of policies named nation-wide by free-recall “Can you name
any [climate/electric vehicle] policies that you think are currently in
place in your region?” (n=1552)

After assessing open-ended policy awareness, respondents were provided with
policy descriptions and asked, “Based on the following definitions and your own
knowledge, please indicate whether you think each of the policies listed in the table
below is currently in place in your region”. Respondents were separated according to
region in Canada, and responses were compared with a master-list of policies that were
in place (or announced) in each region (Table 1). Figure 4 depicts policy awareness in
terms of the proportions of respondents who indicated “This policy is in place in my
region” in four major provinces in Canada (British Columbia, Alberta, Ontario, and
Quebec). Some policies were implemented in these regions at the time of data collection
(blue bars), whereas others were announced but not yet implemented (yellow bars) or
were not in place at all (orange bars). Maritime regions (n=92) and the Prairies (n=89)
are not displayed in Figure 4 as they consist of relatively small sample sizes and are
made up of multiple provinces with differing policies.
I recognize that I do not differentiate here between respondents who possess
actual policy familiarity, and respondents who may be successfully guessing whether
policies are in place after being given policy descriptions. I attempt to mitigate guessing
32

in this study by offering an additional response option “I have heard of this policy, but
don’t know if it is in place in my region”, in addition to “I have never heard of this policy”,
whereas past similar studies have only included a single “I don’t know” response option
for uncertain respondents (Rhodes et al., 2014). Still, it is likely that some respondents
are guessing whether described policies are in place where they live. This may
especially be the case for some regulations that were named very rarely (or not at all) by
free-recall, but were indicated with relatively high frequency in the closed-ended
question format (Figure 4). I note that in some cases, “awareness” may reflect more of a
general perception (or assumption) of policies being in place, rather than direct policy
knowledge or familiarity.
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Figure 4.

Regional proportions of respondents indicating “This policy is in place in my region” (n=300 in British Columbia; n=252
in Alberta; n=322 in Quebec; n=497 in Ontario). Dashed lines indicated frequency of policy named by free-recall in each
region. Error bars represent 95% confidence intervals.
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As shown in Figure 4, the carbon tax is the policy most frequently identified as
being in place where respondents live. This policy was identified by a majority (at least
50%) of respondents in each of the three regions that had the tax in place at the time of
data collection: British Columbia, Alberta, and Ontario. The highest awareness is in
Alberta (87% awareness as a closed-ended question; 44% of respondents named the
carbon tax by free-recall), followed by British Columbia (72% closed-ended awareness;
33% free-recall) and Ontario (69% closed-ended awareness; 36% free-recall). Quebec
does not have a carbon tax, though 41% of respondents in Quebec indicated this policy
as being in place when posed as a closed-ended question (10% named the carbon tax
via free-recall in Quebec).
The low carbon fuel standard (LCFS) receives relatively lower levels of
awareness, compared with the carbon tax. British Columbia is the only region with an
already implemented version of the LCFS, though awareness of this policy is the lowest
in British Columbia (19%) of any region. In 2017, the Canadian government first
announced intentions to implement a federal LCFS, though the federal policy will not
come into effect until at least 2021. 27% of respondents in Alberta believe this policy is
currently in place where they live, followed by 25% in Ontario and 20% in Quebec.
The vehicle emissions standard (VES) (implemented in every province in
Canada) receives relatively higher awareness in all regions, compared with the other two
regulations (LCFS and ZEV mandate). Awareness of the VES is greatest in Ontario and
British Columbia (45% and 52%, respectively). These however are also the only
provinces that had previously required citizens to comply with passenger vehicle airquality testing via the ‘AirCare’ program in British Columbia (cancelled in 2014) and the
‘Drive Clean’ program (cancelled in 2019). I note that some respondents in these regions
may have conflated these programs with the VES in this survey.
Awareness for the ZEV mandate is relatively low. Figure 4 indicates only
modestly higher levels of awareness in the only region where it is currently implemented
(14% in Quebec) compared with a region that has a ZEV mandate announced (11% in
British Columbia) and regions with no ZEV mandate implemented or announced (8% in
Alberta and 6% in Ontario). Fewer than .05% of respondents in any region name the
ZEV mandate via free-recall.
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Subsidies are identified in closed-ended responses by the majority of
respondents in Quebec (61%), and by a minority of respondents in British Columbia
(42%), both of which had EV subsidies in place at the time of data collection.
Respondents from these regions also named EV subsidies relatively frequently by freerecall (45% in Quebec; 22% in British Columbia), compared to regulatory policies. EV
subsidies were federally announced at the time of data collection, though not yet in place
in Ontario or Alberta. 23% of respondents in both Ontario and Alberta identified EV
subsidies as being in place in closed-ended responses (18% of respondents in Ontario
and 10% of respondents in Alberta named EV subsidies by free-recall).

3.2. National support for electric vehicle policies
Support for policies was then measured by the question, “Based on the
information provided, we would like to know how much you would support or oppose
these policies if there were a referendum (vote) on implementing or keeping them in your
region.” Two stringency levels were asked for each of the five policies included in this
study (carbon tax, EV subsidies, and 3 regulations: LCFS, VES, and ZEV mandate). Put
together, the survey measured support for 10 policy-stringency combinations. Most (7
out of 10) EV policies and stringencies are supported by the majority (at least 50%) of
respondents nation-wide. By ‘support’, I refer to the summed frequencies of responses
“somewhat support” and “strongly support”. I also refer to policy ‘opposition’ as the
summed frequencies of “somewhat oppose” and “strongly oppose” responses. The only
policies that not supported by the majority of respondents are the carbon tax (both
stringency levels), and the strong version of the ZEV mandate. Figure 5 depicts national
frequencies of support and opposition of the 10 policy stringencies. “neutral” and “I don’t
know” responses are not displayed.
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Figure 5.

Proportions of national policy support and opposition (n=1,552). Error bars indicate 95% confidence
intervals for total proportions of policy support (sum of “somewhat support” and “highly support”
responses) and opposition (sum of “somewhat oppose” and “highly oppose” responses).
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As expected, the carbon tax is the most strongly opposed policy across Canada.
As shown in Table 4 (section 2.2) above, the weaker version of the carbon tax reflects
the current trajectory of the nation-wide carbon pricing backstop, which sets the carbon
tax at $50 per tonne of GHG emissions by 2022. Only 42% of respondents support this
version of the policy, with an equal proportion of respondents in opposition. The strong
version of the tax reflects a price thought by experts to be necessary to achieve deep
GHG reductions ($150/tonne), and is supported by only 27% of respondents nation-wide
(54% oppose). Relatively high proportions of respondents nation-wide report that they
would “strongly oppose” both the weak and strong versions of the tax (25% and 36%,
respectively) in a hypothetical referendum, compared to other policies.
In terms of regulatory policies (LCFS, VES, and the ZEV mandate), the low
carbon fuel standard and vehicles emissions standard are the most strongly supported.
The VES receives the greatest amount of national support, with 76% of respondents
reporting they would support the weaker version of the policy (i.e. 30% lower vehicle
emissions by 2030), and 73% of respondents supporting the strong version (i.e. 60%
lower vehicle emissions by 2040). The LCFS receives similarly strong support nationwide, with 76% of respondents supporting the weaker stringency (i.e. 20% lower fuel
emissions by 2030) and 71% supporting of the stronger stringency (i.e. 80% lower fuel
emissions by 2050). Opposition for these policies is also low, compared to opposition of
other policies. Both versions of the VES and the weak version of the LCFS receive only
7% opposition nation-wide, and opposition is only slightly higher for the stronger version
of the LCFS (9%).
The ZEV mandate (the third regulation) receives relatively greater levels of public
opposition compared to the other two regulations, particularly in its strong version. The
majority (57%) of respondents nation-wide support the weak version of the ZEV mandate
requiring 30% new sold vehicles be low- or zero-emission by 2030 (15% oppose). The
stronger version of the policy requiring 100% new market share by 2040, is supported by
a minority of respondents (48% support, 22% oppose).
Electric vehicle subsidies (a type of financial incentive) appear to be strongly
supported nation-wide, though to a slightly lesser extent than the VES and LCFS. In the
survey, EV subsidies were set at $6000 per household or business, lasting for either 2 or
10 years. Both versions of EV subsidies receive fairly similar levels of support among
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respondents (70% support subsidies for 2 years, 68% support for 10 years) and similarly
low levels of public opposition. 11% of respondents nation-wide reported they would
oppose the shorter term EV subsidies, and 12% oppose longer term subsidies.

3.3. Regional differences in policy support
As expected, respondents from regions that rely on high-polluting industry (i.e.
Alberta and the Prairies) oppose all policies more strongly compared to other regions in
Canada. Figure 6 displays regional proportions of support and opposition for strong
versions (i.e. high stringency level) of EV policies in four major regions in Canada (British
Columbia, Alberta, Quebec, and Ontario). Maritime regions (n=92) and the Prairies
(n=89) are not displayed due to relatively smaller sample sizes. As a general trend
however, policy support in the Prairies tends to reflect that of respondents in Alberta
(nearly identically), whereas respondents in the Maritimes tend to support all policies
fairly strongly.

Figure 6.

Regional policy support and opposition. (n=300 in British Columbia;
n=252 in Alberta; n=322 in Quebec; n=497 in Ontario). Error bars
indicate 95% confidence intervals for total proportions of policy
support and opposition.
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Both versions of the carbon tax are supported by a minority (fewer than 50%) of
respondents in every region. As expected, the carbon tax is most strongly opposed in
Alberta, compared with other regions. Support for the carbon tax is highest in Ontario,
where 45% of respondents report that they would support the weaker tax, and 30%
would support a stronger tax. As seen in Figure 6, regional differences in support are
fairly small for the strong version of the carbon tax. All regions report consistently low
support for a tax of $150/tonne (support ranges from 22% in Alberta to 30% in Ontario),
and consistently strong opposition (opposition ranges from 52% in Ontario to 64% in
Alberta).
In terms of regulatory policies, I find the weak versions of the vehicle emissions
standard (VES) and low carbon fuel standard (LCFS) to be consistently strongly
supported across all regions in Canada. Regional differences are slightly greater for the
stronger policy versions, however. As indicated by the confidence intervals in Figure 6,
support for the strong version of both the VES and LCFS is significantly lower in Alberta
compared to Ontario and Quebec.
Support for the ZEV mandate varies more widely across regions, compared with
the other two regulations. As expected, both versions of the ZEV mandate receive the
strongest support in British Columbia and Quebec (i.e. where they are already
implemented or announced), and the strongest opposition in Alberta. Notably, the strong
version of the ZEV mandate (i.e. EV new market share reaching 100% by 2040) has
been publicly announced in British Columbia, where a slight majority (51%) of
respondents support this version of the policy.
Patterns of regional support for EV subsidies are fairly consistent between weak and
strong versions of the policy. As expected, the majority (at least 50%) of respondents
support EV subsidies in every region, though support is relatively lower in Alberta and
Ontario.

3.4. Factors of citizen trust
As a reminder, I measured respondents’ levels of trust in five actors in the context of
addressing climate change and EV deployment. I employed an in-depth trust scale of 7
questions (Figure 2 in section 2.2), expecting that several items would be correlated to
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define different constructs. Specifically, the 7-item scale was expected to assess 3
elements of citizen trust: perceived competence (i.e. experience and knowledge),
perceived integrity (i.e. intention to be honest, open, and act in the best interest of the
public), and value similarity (i.e. having similar thoughts and opinions).
I conducted a factor analysis to assess if some of the 7 questions were correlated,
meaning they could be collapsed into a smaller number of factors. Because the survey
instrument asked respondents about each actor in-turn, I conducted separate analyses
for each actor and compared the resultant factors. I ran multiple versions of an
exploratory factor analysis (both a Maximum Likelihood Factor analysis and Principle
Factor Analysis) with oblique promax rotation. I selected this rotation strategy (instead of
orthogonal rotation) as it allows some factor correlation. Oblique rotation is generally
considered more accurate in social science research (Costello & Osborne, 2005), as
behaviour and attitudes are rarely neatly packaged into independent units (i.e.
uncorrelated factors).
After examining a scree plot of eigenvalues produced from the factor analyses, I
opted to retain 2 factors. I ran several versions of the analysis with different numbers of
factors retained, looking for a ‘clean’ factor structure. Specifically, I looked for item
loadings of at least 0.30, and minimal cross loading across factors, meaning that
variables did not load onto multiple constructs. For the (few) items that cross loaded, I
looked for a difference of 0.20 loading between factors. This process confirmed my
decision to retain 2 factors, which resulted in the cleanest factor structure.
Results of my factor analyses indicate that my 7-item in-depth trust scale can be
collapsed into three distinct constructs, as predicted by trust theory in section 1.5.
Rotated factor loadings for my Maximum Likelihood analysis of the federal government
are displayed in Table 6. For four out of the five actors (i.e. all except car
manufacturers), the results clearly indicate a loading of two distinct factors: ‘competence’
and ‘integrity’. The ‘value similarity’ question (7 th question) cross-loaded onto the two
retained factors in every version of the analysis, suggesting that value similarity is a
distinct construct of trust, as expected. See Appendix for factor loadings after crossloading variable was removed from analysis. This division of factor loadings was
consistent between the separate analyses runs I ran, also using Principle Factor
analysis.

41

Table 6.

Factor analysis results (Maximum Likelihood) for trust in federal
government: 2 factors retained with oblique promax rotation
(n=1552)
Variable

Factor1

Factor2

Uniqueness

0.8234

0.0906

0.2026

0.7954

0.1771

0.1261

0.7779

0.0729

0.3050

… intends to act fairly

0.6881

0.2799

0.1613

Values

“The values of this
organization are…”

0.4889

0.2936

0.4609

Competence

… is competent enough to
deal with these issues”
… has the necessary
experience and knowledge
to make good decisions

0.0686

0.9244

0.0461

0.2163

0.7373

0.1721

“The federal
government…”

Integrity

… is open and honest with
the public, even if it is not in
their favour
…avoids being overly
influenced by interest
groups
… intends to act in the best
interest of the public

3.5. Characterizing citizen trust in institutions
Results displayed in Figure 7 show proportions of national trust in five actors, in
the context of addressing climate change and EV deployment. Trust is further broken
down according to three factors that were distilled from my factor analysis: perceived
competence, integrity, and value similarity. Proportions of trust are represented by the
summed frequencies of “somewhat trust” and “highly trust” responses for the in-depth
trust scale.
Nation-wide, respondents consistently indicate that they trust the competence
(i.e. experience and knowledge) of actors regarding climate change issues to a relatively
greater extent than they trust actors to be of high integrity (i.e. honest, fair, and acting in
the best interest of the public without being overly influenced by interest groups).
Perceived competence is highest nation-wide for scientists (79%) and environmental
groups (51%), and is relatively low for both the federal and provincial governments (38%
and 32%, respectively).
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Perceived competence in car manufacturers (49%) is notably high compared with
other factors of trust for this actor and compared to perceived competence in both levels
of government. This may be attributed to the context of the survey question assessing
perceived competence. As a reminder, respondents were asked to assess trust in actors
in the context of climate change issues, whereby electric vehicles are highlighted as one
possible solution. As the public likely views car manufacturers as experts (i.e. highly
competent) in electric vehicle development, I acknowledge that respondents may be
conflating car manufacturers’ competence in electric vehicle development with
competence in good environmental decision making. Proportions of perceived value
similarity appear to be fairly varied between actors, with scientists and environmental
groups being perceived most frequently as having values that are similar to respondents’
values (66% and 56%, respectively).

Figure 7.

Nation-wide proportions of respondents who trust (sum of “somewhat
trust” and “highly trust”) actors according to 3 constructs of trust
(competence, integrity, values) and 1 ‘general trust’ question. “When
thinking about possible solutions to climate change (global warming),
including strategies for electric vehicles, please indicate the level of
trust you have that…”
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Comparing citizen trust in the two levels of Canadian government is of particular
interest in this study, given the government’s key role in addressing climate change by
enacting policies. As seen in Figure 7, patterns of trust elements appear to be fairly
similar among both levels of government. Proportions of ‘general’ trust (according to 1
‘general trust’ question) are also similarly low for the federal and provincial governments
(41% and 39%, respectively). However, results of paired t tests (df=1551) indicate a
significant difference between the federal and provincial governments in mean national
trust in competence to address climate change issues and EV deployment. Mean trust in
the competence of the federal government in this regard is significantly higher than the
provincial government (1.28 vs 1.21 on scale of 0 “no trust at all” to 3 “high trust”, p =
.0054). Paired t testing for mean levels of national trust in integrity and value similarity
between levels of government showed no significant differences.
In terms of regional patterns, trust in both the provincial and federal governments
to address climate change and enact EV strategies is consistently low. Fewer than 50%
of respondents in each region trust either level of government according to any trust
element (competence, integrity, or value similarity) or in a ‘general’ sense (assessed by
1 ‘general trust’ question). As expected, trust in the ‘integrity’ element of trust is
especially low in every region for both levels of government, compared with other factors
of trust.
Respondents from Ontario report the most drastic differences in proportions of
‘general trust’ between federal and provincial levels of government. Whereas
respondents from Ontario generally trust the federal government the most frequently
(47%) of any other regions, general trust in their own provincial government is the lowest
of any region (28%). Respondents in Quebec also report varying levels of general trust
between governments, though in Quebec, general trust in the provincial government is
greater than general trust in the federal government (49% and 37%, respectively).
Respondents in British Columbia and Alberta also generally trust their provincial
government to a greater extent than the federal government regarding climate change,
though differences are less extreme (49% vs 41% in British Columbia; 41% vs 37% in
Alberta).
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3.6. Exploring factors of support for policies
Table 7 shows results from the multiple linear regression analyses, assessing the
effects of psychological, socio-demographic, regional, and trust variables on national
support for five electric vehicle policies (carbon tax, regulations, and subsidies).
Composite policy support scores were created by averaging each respondent’s
responses for support of ‘high’ and ‘low’ stringencies for each policy. These composite
policies were set as the output (dependent) variable for the regression runs, controlling
for a selection of variables hypothesized to be associated with support. Patterns of
effects are explored below according to four categories of variables, first focusing on
trust. Coding and explanations of all included independent variables is provided above in
Table 5 (section 2.3). Expectations for variable effects is provided in Table 2 (section
1.6).
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Table 7.

Multiple linear regression results. Coefficients and significance level
(* p<0.1, ** p<0.05, *** p<0.01) indicate effect on national support for
electric vehicle policies (composite of ‘high’ and ‘low’ stringencies)
Carbon Tax

Vehicle
Emissions
Standard

Low Carbon
Fuel
Standard

ZEV Mandate

EV Subsidies

Trust in Institutions (3 factors)
Federal Government
Competence
Integrity
Value Similarity

0.302***
0.291***
0.109**

0.182***
0.031
-0.053

0.203***
-0.029
0.025

0.172***
0.113*
0.049

0.206***
0.011
0.046

-0.039
-0.050
-0.015

-0.063
-0.072
0.114***

-0.041
-0.084
0.060

0.020
-0.048
-0.006

-0.029
0.017
-0.026

-0.015
0.007
-0.199***

0.140***
-0.105**
0.029

0.110***
-0.035
0.041

0.012
0.013
-0.003

0.060
-0.022
0.055

0.262***
0.001
-0.386***
0.019***
0.213***

0.298***
-0.090***
0.068
0.041***
0.222***

0.296***
-0.048
-0.000
0.050***
0.174***

0.390***
0.101**
-0.237***
0.038***
0.169***

0.258***
0.056
-0.085
0.040***
0.167***

-0.296***
-0.002
0.062
0.046*
-0.082

-0.058
-0.003*
0.020
0.039**
-0.139**

-0.067
-0.004**
0.002
0.032*
-0.073

-0.095*
-0.010***
-0.128**
0.038*
-0.100

-0.016
-0.006***
0.042
0.055***
-0.069

0.125
0.364***

0.007
0.098

-0.011
0.098

0.001
-0.020

0.006
-0.050

0.023
-0.024
0.015
0.080

0.061
-0.004
0.018
0.005

Provincial Government
Competence
Integrity
Value Similarity
Car Manufacturers
Competence
Integrity
Value Similarity

Attitudinal/Psychological Variables
Altruistic-biospheric values
Egoistic values
Traditional values
NEP score
Climate change concern
Contextual Variables
Driver
Age
Female
Household income
Rural residence
Education:
Bachelor's
Above Bachelor's
Region (reference=Alberta)
Maritimes
British Columbia
Ontario
Prairies
Quebec
Constant
R2
N

0.003
-0.135
-0.048
0.126
0.081
-1.531***
0.35
1,422

0.206*
0.228**
0.153*
0.059

0.306**
0.260***
0.043
0.100

0.131*

0.147**

0.483***

0.431***

-2.212***

-2.216***

-2.110***

-2.065***

0.36
0.38
1,422
1,422
* p<0.1; ** p<0.05; *** p<0.01
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0.33
1,422

0.28
1,422

Trust in the federal government appears to be particularly consistent in predicting
support for policies. Specifically, citizens trusting that the federal government is
competent in the context of climate change issues (i.e. experienced and knowledgeable
enough to make good decisions) is strongly associated with support for all policies. Trust
in the federal government’s level of integrity (i.e. honesty, openness, and intention to act
in the best interest of the public) and perceived value similarity are positively associated
with support for the carbon tax only. Integrity is also modestly associated with support for
the ZEV mandate, though only at the 0.1 significance level.
Trust in the provincial government is less consistent in predicting policy support
compared with the federal government. Perceived value similarity with the provincial
government is positively associated with support for the vehicle emissions standard only
(though the VES is a federal, rather than provincial policy).
The effect of trust in car manufacturers plays out curiously, particularly for the
effects of perceived competence. Perceived competence in car manufacturers in
addressing climate change issues is positively associated with support for the VES and
LCFS. As already mentioned, this may be due in part to the context of the survey
question, where respondents may be conflating car manufacturers’ competence in
electric vehicle development with competence in good environmental decision making.
More in line with expectations, citizen trust in car manufacturers’ level of ‘integrity’ (i.e.
honesty, openness, and intention to act in the best interest of the public) is negatively
associated with support of the VES, a regulation that car manufacturers have long been
vocal in opposing. Perceived value similarity with car manufacturers is negatively
associated with support of the carbon tax (as hypothesized), but this negative effect is
not found for other policies.
As an additional check for these effects, I also conducted a series of forward
stepwise regressions, automatically omitting independent variables not meeting the 0.1
significance level. I then compared significant outputs with that of my linear regression
model (Table 7), controlling for all included variables. For trust variables, results of the
stepwise regression (provided in Appendix) are generally in line with patterns displayed
in Table 7. Stepwise results support my finding that trust in the competence of the
federal government is consistently associated with support for all policies, whereas other
types of trust (integrity and value similarity), and trust in other actors, is less consistent in
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predicting support. However, some effects are found in stepwise analyses that are not
found in my regression model, mainly for trust in the provincial government. See
Appendix for results of the forward stepwise regressions, with highlighted differences
between stepwise and linear regression results.
In terms of psychological and attitudinal constructs, regression results show that
altruistic-biospheric values (i.e. ‘self-transcendent’ values), NEP score (i.e.
environmental concern) and concern for climate change consistently predict support for
all electric vehicle policies. These results are as expected, however egoistic and
traditional values (i.e. ‘self-enhancement’ values) are less consistent in their effects.
Holding egoistic values is negatively associated with support for the vehicle emissions
standard as indicated by the negative direction of the coefficient, though oddly, appears
to predict support for the ZEV mandate. Traditional values are negatively associated with
support for the carbon tax and ZEV mandate only.
‘Contextual’ and socio-demographic variables appear to be less consistent in
predicting support for policies. As predicted, commuting with a personal vehicle on a
daily basis (‘driver’ variable) is negatively associated with support for the carbon tax, and
to a lesser extent, also the ZEV mandate. Age (being older) is associated with lower
support for most policies, with the exception of the carbon tax. Surprisingly, being female
does not predict support for policies, and is negatively associated with support for the
ZEV mandate. As expected, higher household income is associated with support for all
policies. Education (i.e. holding a degree higher than a Bachelor’s) however is strongly
associated with support for the carbon tax only. Finally, living in a rural region (as
opposed to urban or suburban areas) is negatively associated with support for only the
vehicle emissions standard.
Region of residence also appears to predict support for policies differently. Being
from Quebec, British Columbia and the Maritimes is positively associated with support
for the ZEV mandate and EV subsidies. This effect is strongest in Quebec (where both a
ZEV mandate and EV subsidies are currently in place), as indicated by the high
coefficient values and significance levels. Living in Quebec is also positively associated
with support for the low carbon fuel standard and, to a lesser extent, also the vehicle
emissions standard.
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Results of the forward stepwise regression indicate some differing effects for
region, compared with my linear regression results in Table 7 (controlling for all
variables). The effect of living in British Columbia and the Maritimes becomes nonsignificant for support of the ZEV mandate in stepwise analysis, whereas living in these
regions is positively associated with support for this policy in Table 7. Stepwise
regression also suggests a modest negative association between living in British
Columbia and support for the carbon tax (0.1 significance level), whereas this
association disappears when controlling for all other variables. Results of my forward
stepwise regression analyses produce nearly identical outcomes for the included
psychological and contextual variables. See Appendix for results of stepwise analyses.
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Chapter 4.
Discussion
Despite ambitious targets for electric vehicle (EV) uptake in Canada, EV market
share remains relatively low nation-wide. A variety of policies may be effective in
increasing EV uptake, though public acceptability is likely important for their successful
implementation. Through a web-based survey of Canadians nation-wide (n=1552), this
study examines characteristics of citizen support for 3 types of EV policies: the carbon
tax, EV subsidies, and regulations (vehicle emissions standard, low carbon fuel
standard, and the ZEV mandate). Specifically, I assess (1) awareness of EV policies
where citizens live, (2) reported acceptance of policies, (3) characteristics of trust in
government and other actors responsible for addressing climate change and EV
deployment, and (4) personal factors associated with support for policies. This chapter
summarizes the main findings of these objectives, explains study limitations and future
research opportunities, and offers implications for policymakers.

4.1. Citizen awareness and support of electric vehicle
policies
This study supports the findings of past research (Rhodes et al., 2014) showing
that citizens are largely unaware of climate change policies, including efforts to increase
electric vehicle uptake. Most (55%) respondents nation-wide were unable to name any
policies that were in place where they live via free recall (i.e. as an open-ended
response), though at least one policy was in place in every province. After being given
descriptions of EV policies and asked again as a closed-ended response, respondents
were frequently inaccurate in identifying which policies were actually in place in their
region. Confusion is particularly common for policies that more directly target industry
rather than citizens (like the LCFS and ZEV mandate). This confusion suggests that
citizens may be less likely to keep track of policies that affect them if they do not
recognize obvious personal costs (like with the carbon tax) or personal benefits (like with
subsidies), as has been found in other research (Baranzini et al., 2017; Chetty et al.,
2007; Drews & van den Bergh, 2016).
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While some policies are likely to avoid strong opposition from citizens, others
may be more challenging to implement due to lack of public acceptance. As expected,
the carbon tax is opposed the most strongly nation-wide, particularly in its strong version
of $150/tonne of greenhouse gas (a maximum of 30% of respondents in Ontario support
this version of the carbon tax). My results indicate stronger public opposition to the
carbon tax compared to a similar study by Rhodes et al. (2017), which found a majority
(53%) of respondents supporting (either ‘somewhat’ or ‘strongly’) a carbon tax in
Canada.
This difference may suggest a growing national rejection of the policy in response
to recent federal carbon pricing schemes, or increasingly negative framing of the carbon
tax in the media in recent years (Nelson, 2019). This difference may also be partially
attributed to the fact that I presented multiple stringency levels with explicit personal
costs, including one fairly ambitious version of the carbon tax ($150/tonne, or $.30 per
litre of gasoline) that experts agree is necessary for deep GHG reductions (Carbon
Pricing Leadership Coalition, 2017; World Bank Group, 2019). Research shows that
policies bearing perceived high personal costs may receive lower public support (Chetty
et al., 2007; Tobler et al., 2012), thus, explicitly stating costs in the survey may contribute
to lower acceptance. Further, the survey by Rhodes et al. (2017) required an answer
from respondents regarding policy support (either ‘strongly oppose’, ‘oppose’, ‘support’,
or ‘strongly support’) whereas my survey also provides options for ‘neutral’ and ‘I don’t
know’ responses.
In terms of regulatory policies, I found high levels of support for the vehicle
emissions standard (VES) and low carbon fuel standard (LCFS) across Canada. This
reflects findings of past research showing that these regulatory policies are likely to
avoid strong public opposition (Leiserowitz, 2006; Rhodes et al., 2017). A potentially
more novel result is regarding citizen support for the ZEV mandate, as support for this
regulation had not been previously studied.
I found the ZEV mandate to be less widely-supported than expected, given the
relative acceptability of the other two regulatory policies. This may be partially explained
by the fact that the VES and LCFS are relatively ‘up-stream’ regulations that primarily
impact industry. A ZEV mandate demands a more obvious behavioural change from
citizens by requiring sales (and consumer purchases) of electric vehicles. The ZEV
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mandate may therefore be more ‘salient’ to citizens compared to further up-stream
regulations, which likely influences public perceptions of costs and subsequent policy
support (Chetty et al., 2007; Tobler et al., 2012).
Further, although the present survey defines EVs as both plug-in hybrid vehicles
(PHEVs) and battery electric vehicles (BEVs), this definition was not explicitly repeated
in the description of the ZEV mandate policy, which was framed as “a requirement that
car manufacturers must sell an increasing proportion of electric vehicles each year”.
Some respondents may assume that such a mandate would include only fully electric
vehicles, thereby requiring all the infrastructure and behavioural changes involved in
owning a BEV (e.g. access to charging). Research suggests that mainstream buyers
show more interest in PHEVs compared to BEVs (Axsen & Kurani, 2013; Axsen et al.,
2017; Long et al., 2018), therefore, public support for the ZEV mandate may suffer if
respondents are not clear about which types of vehicle are included.
In particular, the strong version of the ZEV mandate (requiring 100% EV new
market share 2040) was supported (sum of “somewhat” and “strongly” support
responses) by fewer than 50% of respondents nation-wide. The region with the highest
proportion of total support for this stringency was Quebec (56% support). This version of
the policy is fairly unpopular across different regions (opposition ranges from 15% in
Quebec to 35% in Alberta), despite the Canadian government’s federal targets reflecting
the same intentions for EV uptake (100% new market share by 2040). The ZEV mandate
appears to be relatively more acceptable in regions where it is already implemented or
announced, including in Quebec and British Columbia. This may support research
suggesting that climate policies are more acceptable in regions where they are already
in place (Mildenberger et al., 2016), though the direction of effect cannot be determined
from this cross-sectional study.
As expected based on the literature (Attari et al., 2009; Jaccard et al., 2016;
Tobler et al., 2012), EV subsidies are found to receive strong support nation-wide. Like
other EV policies in this study, subsidies receive relatively lower support in Alberta and
the Prairies. These regions consistently expressed opposition to all policies more
strongly compared to other regions in Canada, reflecting the research showing that
provinces that rely on high-polluting industries (in this case, fossil fuel production in
Alberta) are less likely to support climate policies (Shwom et al., 2008).
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4.2. The role of trust and other factors of support
Canadian citizens have been found to believe that climate change solutions are
the responsibility of both the federal and provincial governments (Lachapelle et al.,
2012). However, the ways in which Canadians trust their governments to follow through
with this responsibility has previously been unclear. Overall, citizens nation-wide appear
to have relatively low faith in both the provincial and federal government to address
climate change and pursue EV strategies. Fewer than 50% of respondents indicate that
they trust governments ‘generally’ in this context. Levels of trust in competence, integrity,
and value similarity is also low (well below 50% for each trust ‘element’) in each region
for both levels of government. These findings are in line with a study from the UK that
similarly found public trust in government to be relatively low regarding climate change
(Poortinga & Pidegon, 2003).
I find that citizens in Ontario place especially low trust in their provincial
government to address climate change and relatively high trust in the federal
government, which is logical given the publicity of Ontario premier Doug Ford’s recent
roll-backs on provincial climate policies. Citizens in Quebec, Alberta, and British
Columbia appear to place relatively greater trust in their provincial governments to
address climate change, compared with the federal government. Trust in the
competence, integrity, and values of scientists and environmental groups is highest of all
actors, which is in line with expectations that these groups are perceived as fairly
trustworthy in this context (Nicole M.A. Huijts et al., 2007).
A notable trend found in this study is that citizens consistently distrust all actors’
intentions to be fair, honest, and act in the best interest of the public (i.e. ‘integrity’),
regardless of how experienced and skilled (i.e. ‘competent’) they believe actors to be in
addressing climate change issues. This suggests that Canadians may perceive these
groups as placing organizational interests over the interests of the public. Another study
of 16 developed countries found a similar trend, whereby citizens in recent decades may
be increasingly suspicious of the government’s intention to “do what was right”, be
honest, and represent the public interests (Dalton, 2005).
Though overall trust in governments to address climate change and pursue EV
strategies is low, there may be nuanced differences in how citizens trust different levels
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of government in this context. For example, citizens nation-wide appear to perceive the
federal government as being relatively more competent (i.e. possessing the necessary
skills, experience and expertise) to address climate change compared to the provincial
government.
These elements of trust (perceived competence, integrity, and value similarity)
are also differently associated with public support for EV policies. I found citizen trust in
the competence of the federal government (in regards to climate change) to be important
for support for all EV polices. However, the extent to which citizens believe that the
federal government is of high ‘integrity’ and shares similar values, was only found to be
important in gaining support for the carbon tax. This finding is in line with research
showing that government trust is particularly important in citizen support for the carbon
tax (Gauchat, 2018; Jagers & Hammar, 2009; Rhodes et al., 2017). Trust in the
provincial government appears to play a relatively minor role in predicting support for
policies, compared with the federal government. This may support research indicating
that Canadian citizens assign a relatively greater responsibility to the federal government
in climate change mitigation, compared with sub-national governments (Borick,
Lachapelle, & Rabe, 2011; Lachapelle et al., 2012).
This study provides a cross-sectional ‘snapshot’ of Canadian citizens’ trust in
government in a single time period. Trust responses may therefore be affected by
attitudes towards the current political parties in power, in addition to perceptions of
government in general. Although respondents in this study may report trust according to
current political parties, broader implications may be drawn regarding citizen trust in
government in general.
Research finds that public trust in governments has generally been declining
since the 1960’s in Canada and many other developed nations (Dalton, 2005; Thomas,
1998). As this trend transects several decades and many nations, it seems unlikely that
public trust in governments depends solely on the performance of currently elected
officials. While in some cases (e.g. this study’s finding of particularly low trust in
Ontario’s provincial government regarding climate change), poor current leadership (or
public perceptions of such) may contribute to distrust in government, it is likely that other
underlying factors also play a role. For example, trust may be eroded by a growing public
dissatisfaction with governmental institutions, economic changes, skepticism in large
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data, changing expectations of government, or generational differences (Carter, Laurie,
& Dixon-Woods, 2015; Dalton, 2005; Thomas, 1998).
In this study, respondents were surveyed across Canadian regions with differing
governments (e.g. Conservative vs. Liberal vs. New Democratic Party), economic
industries, political climates, and climate change agendas. Despite this diversity, I find
some similarities between citizen trust in governments across the country. Regardless of
which political party respondents were evaluating (i.e. regardless of region in Canada),
trust is relatively low (<50%) in the context of climate change, and trust in different
provincial governments does not appear to be consistent in predicting support for any
EV policies.
Based on the literature (Shwom et al., 2008), I expected that citizens who more
strongly trust car manufacturers would be more likely to align with industry interests and
oppose EV policies, as car manufacturers traditionally do. In line with expectations, trust
in car manufacturers’ ‘integrity’ is negatively associated with support of the VES, a
regulation that car manufacturers have long been vocal in opposing. Perceived value
similarity with car manufacturers is negatively associated with support of the carbon tax,
though I expected to find a negative association with all policies.
In addition to trust, I found that some psychological constructs and sociodemographic variables likely also play a role in facilitating support for EV policies. As
supported by the literature (Clark et al., 2003; Dietz et al., 2007; Dunlap, 2008;
Perlaviciute & Steg, 2014), I find ‘self-transcendent’ values, NEP score (i.e.
environmental concern) and concern for climate change to most consistently predict
support for all electric vehicle policies. The effect of ‘self-enhancement’ values was less
consistent than expected, as these values were only associated with lower support for
the carbon tax, VES and ZEV mandate.
Research has also indicated that being female, wealthier, younger, and more
highly educated is associated with support for climate policies and environmental
spending (Elliott et al., 1997; Klineberg et al., 2016). I found the effects of these
demographic variables to be less consistent than expected. For example, I found that
being female did not predict support for policies, and strangely, is negatively associated
with support for the ZEV mandate. I also found younger age and higher household
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income to be associated with support for most policies (Elliott et al., 1997; Klineberg et
al., 2016), though higher education is strongly associated with support for the carbon tax
only.
The effect of region appears to generally reflects my stated hypotheses and
findings of my second objective, where some policies (like subsidies and the ZEV
mandate) tend to be more strongly supported in regions where they are already in place
(like Quebec and British Columbia). As predicted, all policies received lower support in
regions that rely on fossil fuel intensive industries (Mildenberger et al., 2016; Shwom et
al., 2008). Living in a rural region (as opposed to urban or suburban areas) is negatively
associated with support for only the vehicle emissions standard, though this association
was predicted for all policies (Agrawal et al., 2016; Rhodes et al., 2014). As anticipated
(Rhodes et al., 2017), respondents who commute with a personal vehicle on a daily
basis are less likely to support the carbon tax compared with those who use other modes
of transportation, though a negative association was not found for support of the LCFS
(as was expected).

4.3. Limitations and future research
I acknowledge that this study has several limitations relating to my sampling and
implementation strategies, the scope of objectives, and the survey’s measurement of
certain constructs. In this section I explain some of these limitations and suggest
possible directions for future research.
Implementing a web-based survey limits sampling to those with access to and
knowledge of computers or mobile technology, as the survey was implemented only as a
desktop or mobile version. Drawing participants from an established panel of a research
company further limits the sampling frame to people registered to participate in research
studies with Leger Web. However, Leger’s diverse strategies of panel recruitment
(including word-of-mouth, social media, and ‘refer a friend’ programs) and various quality
checking procedures for panel participants may help offset potential bias relating to this
sampling strategy.
I also acknowledge limitations as a result of my research objectives and general
research question. As mentioned in Chapter 1, a policy’s level of political acceptability
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depends not only on the perceptions of citizens, but also on support from other
stakeholder groups who may exert preferences (or objections) for environmental policies
and technologies. Future researchers may wish to complement the findings of this
citizen-based study by evaluating EV policy perceptions from the perspectives of other
stakeholders. These could include, for example, private businesses, industry, lobbyists,
non-profit and citizen interest groups, chambers of commerce or different political
parties.
In order to focus the scope of research and streamline my analyses, I also chose
to omit some potentially important variables that the literature has shown to be
associated with support for policies. For example, pro-environmental lifestyles, cultural
factors, climate change knowledge, additional household demographics, and political
ideology have been theorized to play a role in policy support (Axsen, TyreeHageman, &
Lentz, 2012; McCright, Marquart-Pyatt, et al., 2016; Shi et al., 2015; Sierzchula et al.,
2014). Though many of these variables were measured in the survey instrument, some
were dropped in my final analyses due to likely inter-correlation with other constructs.
For example, citizen trust in scientists and environmental groups, both of which have
been to be associated with climate policy support (N. M.A. Huijts et al., 2012; Rhodes et
al., 2014), were dropped in my regression analyses due to likely high inter-correlation
with NEP score and climate change concern.
Further research may wish to examine the effects of these other variables on
policy support, and could also explore trust in other stakeholders involved in climate
change mitigation and electric vehicle deployment (e.g. businesses, local government,
media, and the fossil fuel industry). Additionally, I explore policy support and opposition
only in terms of reported intention to vote in a hypothetical referendum, though citizens
may vary in their intention to act on these attitudes. Complementary research could
explore citizen intentions to act on policy support or opposition (e.g. measuring
willingness to attend protests, make phone calls to policymakers, or engagement on
social media).
Citizen support (or opposition) to policies also varies according to policy
stringencies. For each of my five policies, I explore support for only two levels of policy
strength, a moderate or ‘weaker’ version, and a ‘strong’ version. Future research could
include more varied versions of policy strength to explore citizens’ tolerance to
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increasing stringencies. Explicitness of policy costs also likely impacts policy support
(Chetty et al., 2007; Tobler et al., 2012), for example, framing the carbon tax in terms of
an annual or monthly household cost compared with a more up-front cost ‘at the pump’.
Further research could experiment with different wording of policies and explicitness of
financial or behavioural costs. Notably, future studies exploring support for the ZEV
mandate may benefit from a more explicit definition of this policy, reminding respondents
that PHEVs are included as ‘electric vehicles’ in the context of a ZEV mandate, and that
a transition to fully battery electric vehicles is not necessary for compliance.
A ‘measurement error’ occurs when survey questions are misunderstood or
interpreted differently by respondents (Dillman, 2007). In an effort to design valid and
reliable survey questions, I conducted lengthy pre-testing of questions with diverse
volunteers. Despite these efforts, I acknowledge that the phrasing of some questions in
this survey may introduce potential measurement error, particularly for elements of the
survey that are more novel (compared with more established scales). For example, in
the case of measuring perceived competence in car manufacturers, respondents may
potentially conflate competence in electric vehicle development with competence in good
environmental decision making (the latter being the intention of this question). While my
7-item in-depth trust scale is somewhat novel (especially applied to the context of
climate policies in Canada), much of the item wording was adapted from prior
researchers (Poortinga & Pidegon, 2003). My factor analysis also indicated that the
scale may be reasonably good in predicting the expected constructs of trust. Future
research may wish to do more pre-testing for interpretations of questions as they are
applied to different stakeholders.
I also acknowledge that the results of my regression analyses may be influenced
by the treatment of “neutral” and “I don’t know” responses regarding policy support.
Rather than omitting these responses, I treated them as a neutral position, coding both
as 0 on a scale from -2 “strongly oppose” to +2 “strongly support”. The policy that
received the lowest proportion of neutral support (sum of “neutral” or “I don’t know”
responses) is the weak version of the carbon tax (16.5%). The policy with the greatest
proportion of neutral respondents is the strong version of the ZEV mandate (30%). I
suggest that offering a neutral response option better reflects real-world circumstances
where citizens may be indifferent to some policies, especially policies that they are not
familiar with. However, as neutral responses make up fairly large proportions of policy
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support, I note that this may influence regression outcomes. Future researchers could
experiment with omitting these neutral respondents from regression runs, or forcing an
answer for policy support (i.e. not providing options for “neutral” and/or “I don’t know”). I
note that neutral responses were not displayed in the descriptive findings of policy
support (sections 3.2 and 3.3), therefore do not affect those results.
Finally, assessments of regional policy awareness becomes complicated for
policies that were fairly transitional at the time of data collection. Several policies
included in this study were being rolled-back or had been recently announced around
the time of data collection. For example, the federal carbon tax backstop came into effect
only two weeks before survey launch, whereas the carbon tax had previously been
implemented provincially. The Ontario government had also recently cancelled provincial
EV subsidies (in 2018), though Ontario had been the first province in Canada to
implement subsidies for electric vehicles. Future studies may wish to assess citizen
awareness of EV policies after policies have been more consistently in place.

4.4. Policy implications
In the context of Canada’s rapidly evolving climate policies, this study provides
insights into the potential acceptability of EV policy options and offers clues to
governments who may be lacking in aspects of public trust. Here, I provide several
implications for policymakers in Canada and similar nations who intend to implement
publicly acceptable EV policies.
Based on this study’s findings and the findings of past research, policymakers
can expect that citizens are likely to remain largely unaware of policies being in place
where they live. Implementing certain policies with more obvious personal costs or
benefits may be more apparent to citizens, therefore more susceptible to public scrutiny.
For example, the carbon tax is likely to continue being publicly opposed by citizens
across Canada, especially if set at levels thought to be required for deep
decarbonization. Further, public opposition may not be alleviated solely by policymakers
offering additional information about the effectiveness or other benefits of the carbon tax
(Jaccard et al., 2016; Rhodes et al., 2017).
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The federal government may instead wish to focus resources on gaining the
public’s trust regarding climate change solutions as one route of building support for the
carbon tax and other policies. Specifically, governments may seek to improve their
reputation as being competent in addressing climate change, but also in their reputation
as being fair, open, and honest with citizens. As a general trend in developed nations,
citizens appear to be increasingly skeptical and dissatisfied with government institutions
as a whole (Dalton, 2005; Thomas, 1998). This presents challenges for individual
governments who wish to improve trust, though some strategies may be effective in
improving public perceptions and avoiding violations of both competence- and integritybased trust.
For example, research suggests that public trust may benefit from improved
transparency and visible uses of large government data (Carter et al., 2015; Van Staa,
Goldacre, Buchan, & Smeeth, 2016). Governments may wish to provide public access to
clear, high-quality, up-to-date summaries of scientific discoveries and environmental
policy improvements. Such summaries could be produced by the academic community
in partnership with public and environmental groups who are skilled in engaging with the
public. Although such a resource would require an ongoing investment of government
time and funds, research suggests that this effort may improve public trust in public
projects (Van Staa et al., 2016).
Integrity based trust is violated when governments and elected officials appear to
be inconsistent or deceptive, for example, by lying or misusing power (Thomas, 1998).
Research suggests that lying not only erodes trust between the lying party (e.g. an
elected official who fails to keep a platform promise) and an individual (e.g. a citizen who
voted based on such promises), but also wears away at the broader social system of
trust between the public and government (Bok, 1978). Governments may repair trust by
maintaining consistent messages regarding positions on public issues, and importantly,
keeping party promises whenever possible. Governments may further improve public
reputations by setting performance standards, calling for legislative oversight, or
mandating external reviews of their activities (Thomas, 1998). This strategy assumes a
level of public trust in third party regulators, but may help increase perceptions of
organizational integrity and transparency.
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Means of repairing trust may also depend on the type of trust that has been
violated. For example, when public trust in the competence of an organization is
damaged, research has shown that trust is more successfully repaired by means of
apologizing rather than denial (Kim, Ferrin, Cooper, & Dirks, 2004). Elected officials may
benefit from acknowledging and apologizing for perceived shortcomings of competence
(e.g. advocating for aggressive climate action yet failing to successfully implement strong
policies), rather than denying culpability.
The federal government may also seek to align their public values regarding
climate change issues (i.e. publicly stated thoughts and opinions) with those of the
scientific community and environmental groups, who citizens in this study feel that their
values align with most strongly. Whereas public perceptions of the federal government’s
competence may suffice in improving support for EV subsidies and regulations, gaining
support for the carbon tax may require that citizens also hold rather positive ‘affective’
beliefs about the intentions and values of their government.
Canadian policymakers are likely to receive little public opposition in
implementing a vehicle emissions standard (VES) and low carbon fuel standard (LCFS).
Implementing a ZEV mandate may be more challenging in some regions (especially
Alberta and the Prairies), particularly if the public is uncertain about how the policy works
and which vehicles would be included. Public support for the ZEV mandate may improve
however as citizens become more familiar with the policy. Improved public perceptions
regarding the federal government’s competence in addressing climate change may
support more favorable citizen perceptions of all three regulatory policies.
EV subsidies are unlikely to receive public resistance in Canada, and support for
subsidies is also likely to increase as citizens become exposed to the policy. Research
has found however that EV uptake requires a combination of different policy measures,
and that subsidies alone will not be sufficient for significantly increasing EV market share
(Kangur et al., 2017; Sierzchula et al., 2014). Thus, policymakers may opt to increase
national EV uptake by implementing financial subsidies as part of a strategy that
includes other more effective policies that receive little public resistance, for example the
LCFS or VES.
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Policymakers may also wish to frame EV policy messages according to
underlying citizen values and attitudes that have been shown to consistently predict
support for policies. For example, messages that frame policies in the context of
environmental benefits and societal well-being (i.e. ‘self-transcendent’ values) are more
likely to appeal to citizens with stronger biospheric and altruistic values. Citizens who
hold stronger egoistic values (i.e. ‘self-enhancement values) may be more influenced by
messages that highlight personal benefits associated with environmental policies, such
as personal financial benefits or local economic gains (Perlaviciute & Steg, 2014).
In this study, citizens nation-wide report relatively high levels of altruisticbiospheric values (mean score of 3.42 on a scale of 1 “not at all important” to 4
“extremely important”), suggesting that this value orientation may be fairly prevalent
across the country. Average scores for egoistic values are relatively lower (mean score
of 2.52 on a scale of 1 “not at all important” to 4 “extremely important”), compared to
biospheric-altruistic value orientations. Policymakers wishing to reach a wide public
audience may therefore opt to frame policy messages according to environmental and
societal well-being, rather than emphasizing personal benefits.
Citizens from regions relying on fossil fuel intensive industries like oil and gas
(e.g. Alberta and the Prairies) reported lower average altruistic-biospheric scores
compared with regions with other types of economies. Further, men reported slightly
lower average scores for this value orientation compared with women. Emphasizing the
societal and environmental benefits of policies may therefore be relatively less effective
in gaining support for policies among men in fossil-fuel intensive regions.
I also find that environmental concern (i.e. NEP score) and concern for climate
change are associated with support for all five EV policies. Results of this study again
indicate that citizens in Alberta and the Prairies are relatively less concerned with these
issues compared with other regions. For example, a majority (slightly over 50%) of
respondents in British Columbia report that climate change “is a serious problem, and
immediate action is necessary”, whereas only 27% of respondents from Alberta hold the
same belief. Policymakers may therefore be more successful in gaining support for
environmental policies by emphasizing climate change concerns in regions that do not
rely on fossil fuel intensive industries.
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Appendix.
Table A1.

Factor analysis results (Maximum Likelihood) for trust in federal
government: 2 factors retained with oblique promax rotation
(n=1552) *removed cross-loading factor (value similarity)
Variable

Factor1

Factor2

Uniqueness

0.8249

0.1011

0.1883

0.7796

0.0834

0.2910

0.7508

0.2273

0.1372

0.6505

0.3234

0.1671

0.1041

0.8825

0.0770

0.1851

0.7775

0.1525

“The federal
government…”

Integrity

… is open and honest with
the public, even if it is not in
their favour
…avoids being overly
influenced by interest
groups
… intends to act in the best
interest of the public
… intends to act fairly

Competence

… is competent enough to
deal with these issues”
… has the necessary
experience and knowledge
to make good decisions
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Table A2.

Forward stepwise regression results and comparison of significant
variables indicated in linear regression model (n=1,552)

Yellow highlighted coefficients = variables that are statistically significant only in stepwise
regression analysis (i.e. not significant in linear regression model in Table 7)
Red text = variables that are statistically significant only in the linear regression model
(Table 7) that do not appear in the stepwise regression. Bracketed values indicate
coefficients are effects and significance found in linear regression model.
Carbon
Tax

Vehicle
Emissions
Standard

Low Carbon
Fuel
Standard

ZEV Mandate

EV Subsidies

Trust in institutions
Federal government
Competence
Integrity
Value Similarity
Provincial government
Competence
Integrity
Value Similarity
Car manufacturers
Competence
Integrity
Value Similarity

0.300***
0.296***
0.102**

0.150***

0.193***

(0.114***)

-0.141***
0.070**

-0.073*

0.144***
-0.101***

0.198***
0.121**

0.249***

0.101***

-0.208***

0.071**

Attitudinal/Psychological Variables
Altruistic-biospheric values 0.261***
Egoistic values
Traditional values
-0.401***
NEP score
0.020***
Climate change concern
0.217***

0.329***
-0.090***

0.268***

0.039***
0.222***

0.051***
0.181***

0.391***
0.087**
-0.246***
0.039***
0.189***

0.237***

0.041***
0.176***

Contextual Variables
Driver
Age
Female
Household income
Rural residence
Education:
Bachelor's Degree
Above Bachelor's

-0.289***

0.050**

0.042**
-0.155***

0.318***

Region (reference=Alberta)
Maritimes
British Columbia
-0.146*
Ontario
Prairies
Quebec
Constant
R2
N

-0.079*
-0.004**

(-0.003*)

-1.614***
0.34
1, 422

0.034**

(-0.095*)
-0.009***
-0.125**
(0.038*)
-0.125*

-0.006***
0.052***

0.113*
(0.206*)
(0.228**)
(0.153*)

0.265***
0.210***

.106**

0.132***

0.314***

0.374***

-2.123***
0.35
1, 422

-2.271***
0.38
1, 422

-1.969***
0.32
1, 422

-2.141***
0.28
1, 422
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Full Survey Instrument
Section A: Introduction
Welcome to the survey. In this section we would like to learn about your thoughts on various
government policies. Please answer each question to the best of your ability.
A1. Which of the following do you think is the single most important issue facing North
America today?
o
o
o
o
o
o
o
o
o
o
o

Aboriginal rights
Climate change (global warming)
Crime
Education
Energy security
Environmental issues (air and water quality, biodiversity loss, etc.)
Government spending
Health care
Jobs and the economy
Seniors issues and needs
Taxes

This survey is going to explore your knowledge, thoughts, and opinions on government
policies. First we are going to ask about climate policies.
A policy is any action taken by the government to try and achieve a specific goal.
Climate policies are any government actions that are meant to reduce greenhouse gas
emissions, such as carbon dioxide from burning fossil fuels. The goal of such policies is to
reduce climate change (global warming).
It is fine to not know the answers to any of the following questions and to answer “I don’t
know”. Please feel free to be honest as your answers will be kept private.
A2. Can you name any climate policies that you think are currently in place in your region?
Please name as many policies as you can. Remember, it is okay to not know any policies.
Climate policy 1:
Climate policy 2:
Climate policy 3:

Click to add more policies
O I don’t know any climate policies
Second, we want to ask you about electric vehicle policies.
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Electric vehicles are cars that can be powered completely or partially by electricity and are
plugged in to recharge.
As a reminder, a policy is any action taken by the government to try and achieve a specific
goal.
Electric vehicle policies are any government actions that are meant to help increase sales
of electric vehicles.
A3. Can you name any electric vehicle policies that you think are currently in place in your
region?
Please name as many policies as you can. Remember, it is okay to not know any policies.
Electric vehicle policy 1:
Electric vehicle policy 2:
Electric vehicle policy 3:
Click to add more policies
O I don’t know any electric vehicle policies

Section B: Your thoughts on climate policies
Thank you for completing Section A. In this section we would like to get more in-depth on
your thoughts on the first issue we raised: different types of climate policies. Please answer
the following questions thoughtfully, and keep in mind that it is okay if you do not know about
different climate policies.
Remember that climate policies are any government actions that are meant to reduce
greenhouse gas emissions, such as carbon dioxide from burning fossil fuels. The goal of
such policies is to reduce climate change (global warming).
B1. Based on the following definitions and your own knowledge, please indicate whether you
think each of the climate policies listed in the table below is currently in place in your
region:
This policy is
in place in my
region

Carbon tax
A tax on greenhouse gas emissions from
burning gasoline, coal, or natural gas.
Efficiency subsidy
A subsidy or rebate for the purchase of
energy efficient devices, such as an
efficient furnace or LED lightbulbs.
Vehicle emissions standard
A requirement that new vehicles (cars,
SUVs, vans, and pickup trucks) must have
lower greenhouse gas emissions.

This policy is
NOT in place
in my region

I have heard of
this policy, but
don’t know if it
is in place in my
region

I have never
heard of this
policy

O

O

O

O

O

O

O

O

O

O

O

O
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Low carbon fuel standard
A requirement that fuels used in your
region have lower greenhouse gas
emissions, including from the production of
the fuel.
Energy efficiency regulation
A requirement that new buildings,
appliances, and equipment are more
energy efficient.
Clean electricity regulation
A requirement that a certain percentage of
electricity is generated from zero-emission
(or renewable) sources, such as hydro,
solar, or wind.
Emissions cap (cap & trade)
Government sets a limit (or “cap”) on
greenhouse gas emissions, and distributes
emissions permits to businesses allowing
them to pollute within this “cap”. If a
business is to exceed their permit, they
may be able to purchase emissions
permits from other businesses. This is
called “cap and trade”.
Information and education campaigns
Programs that try to influence individuals
and businesses to voluntarily purchase
low-emissions technologies or change
their behaviour to reduce greenhouse gas
emissions.

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Based on the information provided, we would like to know how much you would support or
oppose these policies if there were a referendum (vote) on implementing or keeping them in
your region.
B2. How much would you support or oppose…
Strongly
oppose

Somewhat
oppose

Neutral

Somewhat
support

Strongly
support

I don’t
know

O

O

O

O

O

O

O

O

O

O

O

O

Carbon tax
A tax on greenhouse gas emissions from
burning gasoline, coal, or natural gas. The
tax is “revenue-neutral”, meaning that
household taxes and corporate taxes
would be reduced by the amount
collected via the carbon tax.

How much would you support or oppose a
tax of $50 per tonne of greenhouse gas,
which raises the price of gasoline by about
$0.10 per litre?
How much would you support or oppose a
tax of $150 per tonne of greenhouse gas,
which raises the price of gasoline by
about $0.30 per litre?
Low carbon fuel standard
A requirement that fuels used in your
region have lower greenhouse gas
emissions, including from the production
of the fuel.
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How much would you support or oppose
this requirement, such that there are 20%
lower carbon emissions than today’s fuels
by 2030?
How much would you support or oppose
this requirement, such that there are 80%
lower carbon emissions than today’s fuels
by 2050?

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Clean electricity regulation
A requirement that a certain percentage
of electricity is generated from zeroemission (or renewable) sources, such as
hydro, solar, or wind.

How much would you support or oppose
this requirement, such that
at least 50% of electricity comes from
clean sources, such as hydro, solar, or
wind by 2030?
How much would you support or oppose
this requirement, such that
100% of electricity comes from clean
sources, such as hydro, solar, or wind by
2050?
Efficiency subsidy
A subsidy or rebate for the purchase of
energy efficient devices, such as an
efficient furnace or LED lightbulbs.
How much would you support or oppose a
subsidy of up to $1,000 per household or
business?
Information and education campaigns
Programs that try to influence individuals
and businesses to voluntarily purchase
low-emissions technologies or change
their behaviour to reduce greenhouse gas
emissions.

How much would you support or oppose
these types of programs?
Emissions cap (cap & trade)
Government sets a limit (or “cap”) on
greenhouse emissions, and distributes
emissions permits to businesses allowing
them to pollute within this “cap”. If a
business is to exceed their permit, they
may be able to purchase emissions
permits from other businesses. This is
called “cap and trade”.

How much would you support or oppose
this requirement, such that by 2030, the
emissions cap is 50% below today’s
emission levels?
How much would you support or oppose
this requirement, such that by 2050, the
emissions cap is 90% below today’s
emission levels?
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Energy efficiency regulation
A requirement that new buildings,
appliances, and equipment are more
energy efficient.
How much would you support or oppose
this requirement, such that:
New buildings use about half as much
energy as the buildings in use today, by
2030?

O

O

O

O

O

O

New buildings use zero net energy,
meaning they generate as much energy
as they use, by 2030?

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Vehicle emissions standard
A requirement that new vehicles (cars,
SUVs, vans and pickup trucks) must have
lower greenhouse gas emissions.

How much would you support or oppose
this requirement, such that there are 30%
lower carbon emissions than today’s
vehicles per vehicle sold, by 2030?
How much would you support or oppose
this requirement, such that there are 60%
lower carbon emissions than today’s
vehicles per vehicle sold, by 2040?

Section C: Your thoughts on electric vehicles and policy
Thank you for completing Section B. We’d now like to return to our second topic: electric
vehicles. We would like to get more in-depth on your thoughts on electric vehicles and
electric vehicle policies.
To remind you, electric vehicles are cars that can be powered completely or partially by
electricity and are plugged in to recharge. We consider two types of electric vehicles:
•
•

Battery electric vehicles are powered completely by a battery and run only on
electricity.
Plug-in hybrid vehicles have both a battery and a conventional engine, and can be
charged with electricity or fueled with gasoline.

C1. How familiar are you with the following vehicle technologies?
Again, it is okay if you are not familiar with any of these vehicle technologies.
Not familiar
Battery electric vehicles

O

Somewhat
familiar
O

Plug-in hybrid vehicles

O

O

Moderately
familiar
O

Very familiar

O

O

O

C2. Some of these vehicles only use gasoline, some only use electricity from an electrical
outlet, and some can use both gasoline and electricity. How do you think that each of the
following vehicles can be fueled?
If you are not sure, please answer as best you can based on what you know, or select "I don't
know."
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Only
gasoline

Only electricity
from being
plugged into an
electrical outlet

Either gasoline or
electricity from being
plugged into an
electrical outlet

I don't know

Toyota Prius

O

O

O

O

Chevrolet Volt

O

O

O

O

Chevrolet Bolt

O

O

O

O

Nissan Leaf
Tesla Model S

O
O

O
O

O
O

O
O

Tesla Model 3

O

O

O

O

As a reminder for this question, electric vehicle policies are any government actions that
are meant to help increase the sales of electric vehicles.
C3. Based on the following definitions and your own knowledge, please indicate if you think
each of the electric vehicle policies listed in the table below is currently in place in your
region:

Subsidy for electric vehicles
A subsidy or rebate for the purchase of
an electric vehicle.
HOV lane access for electric
vehicles
Allowing electric vehicles to access
traffic lanes that are usually reserved
for high occupancy vehicles (HOVs),
even when driving with one person.
Electric vehicle public charging
infrastructure
Installation of more electric vehicle
charging stations in public areas,
including street parking, parking lots,
and garages.
Building codes for electric vehicle
charging
A requirement that all new residential
buildings provide charging access for
electric vehicle owners.
Electric vehicle sales requirement
A requirement that car manufacturers
must sell an increasing proportion of
electric vehicles each year.
Electric vehicle information and
education campaigns
Programs that try to influence
individuals and businesses to
voluntarily purchase electric vehicles.

This policy
is in place
in my
region

This policy is
NOT in place
in my region

I have heard of
this policy, but
don’t know if it is
in place in my
region

I have never
heard of this
policy

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Based on the information provided, we would like to know how much you would support or
oppose these policies if there were a referendum (vote) on implementing or keeping them in
your region.
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C4. How much would you support or oppose…
Strongly
support

I don’t
know

Strongly
oppose

Somewhat
oppose

Neutral

Somewhat
support

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Subsidy for electric vehicles
A subsidy or rebate for the
purchase of an electric vehicle
of $6,000 per household or
business.
How much would you support
or oppose if this subsidy was in
place over the next 2 years?
How much would you support
or oppose if this subsidy was in
place over the next 10 years?
HOV lane access for electric
vehicles
Allowing electric vehicles to
access traffic lanes that are
usually reserved for high
occupancy vehicles (HOVs),
even when driving with one
person.
How much would you support
or oppose a policy that allows
this?
Electric vehicle public
charging infrastructure
Installation of more electric
vehicle charging stations in
public areas, including street
parking, parking lots, and
garages.
How much would you support
or oppose installing charging
stations, such that there is one
public electric vehicle charger
for every five gas stations?
How much would you support
or oppose installing charging
stations, such that there is one
public electric vehicle charger
for every two gas stations?
Building codes for electric
vehicle charging
A requirement that all new
residential buildings provide
charging access for electric
vehicle owners.
How much would you support
or oppose this policy in your
region?
Electric vehicle sales
requirement
A requirement that car
manufacturers must sell an
increasing proportion of electric
vehicles each year.
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How much would you support
or oppose this requirement,
such that electric vehicles
make up at least 30% of new
vehicle sales by 2030?
How much would you support
or oppose this requirement,
such that electric vehicles
make up 100% of new vehicle
sales by 2040?

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Electric vehicle information
and education campaigns
Programs that try to influence
individuals and businesses to
voluntarily purchase electric
vehicles.

How much would you support
or oppose these types of
programs?

C5. Do you believe that increasing the number of electric vehicles being sold will help reduce
climate change (global warming)?
O Yes
O No
How likely is your household to buy or lease an electric vehicle in the future?
Please answer using the slider from “Not at all likely (0%)” to “Completely certain (100%)”.

Now we would like to briefly ask you about just a few more policies, which makes up the end
of this section.
Based on the information provided, we would like to know how much you would support or
oppose these policies if there were a referendum (vote) on implementing or keeping them in
your region.
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C7. How much would you support or oppose…
A tax or toll system that
reduces traffic congestion on
roads in your region?
A tax or toll system that
generates funds to improve
public transit, bike lanes, and
sidewalks in your region?
A tax that reduces air pollution
in your region?
A regulation that increases
the availability of electric
vehicles and gives more
choices to consumers?
A regulation that reduces
waste and pollution from the
production of the fuels used in
your region?
A regulation that increases
the availability of fuel-efficient
and low-pollution vehicles?
A regulation that requires new
homes in your region to be
more compact, such as
apartments, condos, and
townhomes?
A regulation that requires
more stores and businesses
to be “walkable” from most
homes?
A tax that encourages
consumers to buy more
energy-efficient products and
to use them more efficiently?
A regulation that reduces
noise from vehicles driving in
your neighbourhood?

Strongly
support

I don’t
know

Strongly
oppose

Somewhat
oppose

Neutral

Somewhat
support

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

Section D: Your thoughts on government
Thank you for completing Section C. In this section we would like to know your thoughts on
different levels of government and organizations that may be associated with government.
D1. When thinking about possible solutions to climate change (global warming),
including strategies for electric vehicles, please indicate your level of trust in each of the
following organizations.
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Please select ‘I don’t know’ if you are unsure of your trust level or are not familiar with any
entities.
Federal government
Provincial government
Municipal government
Environmental groups
(sometimes called
non-governmental
organizations or
NGOs)
The media/news
Community leaders
Oil and gas
companies
Electric utilities
Car manufacturers
Scientists

No trust at all
O
O
O

Low trust
O
O
O

Somewhat trust
O
O
O

High trust
O
O
O

I don’t know
O
O
O

O

O

O

O

O

O
O

O
O

O
O

O
O

O
O

O

O

O

O

O

O
O
O

O
O
O

O
O
O

O
O
O

O
O
O

D2. Please answer the following questions for the Federal Government [*same set of
questions for: provincial government, environmental groups, car manufacturers, scientists]
When thinking about possible solutions to climate change (global warming), including
strategies for electric vehicles, please indicate the level of trust you have that…
The Federal Government…

No trust at
all

… is competent enough to deal
with these issues
… has the necessary experience
and knowledge to make good
decisions
… intends to act in the best
interest of the public
… intends to act fairly
… is open and honest with the
public, even if it is not in their
favour
…avoids being overly influenced
by interest groups

Low trust

Somewhat
trust

High trust

I don’t know

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

O

D8. Please indicate if you think these organizations’ values are similar or different from your
own values?
By values we mean your thoughts and opinions.
The values of this
organization are…
Federal government
Provincial government
Environmental groups
Car manufacturers
Scientists

Very different
from my values
O
O
O
O
O

Different from
my values
O
O
O
O
O

Similar to
my values
O
O
O
O
O

Very similar
to my values
O
O
O
O
O

I don’t
know
O
O
O
O
O

Section E: Your values and lifestyle
Thank you for completing Section D. We are interested in understanding how you use your
time and what types of activities you are typically involved in, as well as your attitudes and
values.
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E1. How frequently do you engage in the following activities?
Think about how often you engaged in these activities, or how much time you devoted to
these activities, over the past year. Please select one answer per row.
Researching new
technology
Shopping for new
technologies
Using new technologies
Talking about new
technologies
Working on or tinkering
with technology
Thinking about protecting
the environment
Trying to help the
environment through daily
actions
Attending environmental
meetings
Engaging in environmental
conservation activities
Promoting environmental
conservation (talking to
people about the
environment)

Never

Rarely

Occasionally

Frequently

Very frequently

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

E2. Consider each set of the items below and indicate how important each value is as a
guiding principle in your life.
Please select one answer per row.
Not at all
important
Family security, safety for loved
ones
Honoring parents and elders,
showing respect
Self-discipline, self-restraint,
resistance to temptation
Respecting the earth, harmony with
other species
Protecting the environment,
preserving nature
Equality, equal opportunity for all
Social justice, correcting injustice,
care for the weak
Unity with nature, fitting into nature
A world at peace, free of war and
conflict
Influential, having impact on people
and events
Authority, the right to lead or
command
Wealth, material possessions,
money
Curious, interested in everything,
exploring
A varied life, filled with challenge,
novelty and change
An exciting life, stimulating
experiences

A little
important

Somewhat
important

Extremely
important

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○
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E3. Consider each item below and indicate how important each is as a basic need in your
life.
Please select one answer per row.
Community
Passion and love
Respect and self-respect
Support
To know and be known
To see and be seen
Nutrition
Exercise
Sleep and rest
Authenticity
Trust
Beauty
Joy and happiness
Humour
Celebration of life
Contribution
Gratitude
Growth
Mourning
Participation
Self-expression
Understanding

Not at all
important
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○

A little
important
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○

Somewhat
important
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○

Extremely
important
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○
○

E4. Please indicate your level of agreement with the following statements:
Please select one answer per row.
Strongly
disagree
When humans interfere with nature, it
often produces disastrous consequences.
The so-called “ecological crisis” facing
humankind has been greatly exaggerated.
The balance of nature is very delicate and
easily upset.
Humans are severely abusing the
environment.
Humans have the right to modify the
natural environment to suit their needs.
If things continue on their present course,
we will soon experience a major
ecological catastrophe.
Plants and animals have as much right as
humans to exist.
The earth is like a spaceship with very
limited room and resources.

Mildly
disagree

Unsure

Mildly
agree

Strongly
agree

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

○

E5. Which of the following statements is closest to your opinion on climate change
(global warming)?
Please select one…
○ It is a serious problem, and immediate action is necessary.
○ It could be a serious problem, and we should take some action now.
○ More research is needed before action is taken.
○ It is not a problem and does not require any action.
○ I don't know anything about this issue.
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E6. How familiar are you with climate change (global warming)?
Please select one…
○ Never heard of it
○ Heard of it, but know nothing about it
○ Somewhat familiar (I talk and/or read about it sometimes)
○ Very familiar (I study this, work in this area, and/or talk about it regularly)
○ I don't know

Section F: Your household details
Thank you for completing Section E. We will now ask you several questions about you and
your household, information which will be used only for descriptive purposes.
F1. What is your primary province of residence?
My province is:

F2. Could you please indicate your age group?
○ 19 to 24 years
○ 25 to 34 years
○ 35 to 44 years
○ 45 to 54 years
○ 55 to 64 years
○ 65 years and over
F3. Could you please indicate your gender?
○ Male
○ Female
○ Do not identify with either
○ I’d prefer not to disclose
F4. What is the highest level of education you have completed?
○ No certificate, diploma or degree
○ High school certificate or equivalent
○ Apprenticeship or trades certificate or diploma
○ College, CEGEP, or other non-university certificate or diploma
○ University certificate or diploma below bachelor level
○ Bachelor’s degree
○ University certificate or diploma above bachelor level
○ Degree in medicine, dentistry, veterinary medicine, or optometry
○ Master’s degree
○ Doctorate or PhD degree
F5. How many people live in your household (including yourself)?
o Only myself
o 2 people
o 3 people
o 4 people
o 5 or more people
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F6. What pre-tax income category does your household fit into?
○ Less than $10,000
○ $10,000 to $19,999
○ $20,000 to $29,999
○ $30,000 to $39,999
○ $40,000 to $49,999
○ $50,000 to $59,999
○ $60,000 to $69,999
○ $70,000 to $79,999
○ $80,000 to $89,999
○ $90,000 to $99,999
○ $100,000 to $124,999
○ $125,000 to $150,000
○ Greater than $150,000
○ I prefer not to answer
F7. Could you please indicate the length of your total daily commute to work or school?
○ Less than 30 minutes
○ 30 minutes to less than 1 hour
○ 1 hour to 2 hours
○ More than 2 hours
○ Not applicable (I don’t commute to work/school)
F8. Could you please indicate your primary mode of transportation to work or school?
○ Drive myself
○ Carpool
○ Public transit
○ Bicycle
○ Walk
○ Taxi
○ Other
○ Not applicable (I don’t commute to work/school)
F9. Which of the following categories best describes the area where you live?
○ Urban (city center with dense housing)
○ Suburban (just outside a city, with more spread out housing)
○ Rural (far away from a city, with very spread out housing)
F10. How many vehicles does your household currently own or lease that are driven
regularly?
By “vehicles” we mean cars, trucks, vans, minivans, sport utility vehicles - any of the sort of
motor vehicles a household normally uses for day to day travel. Please do not include
motorcycles, recreational vehicles, motor homes, or non-motorized vehicles (such as
bicycles or e-bikes).
○ None
○1
○2
○3
○ 4 or more
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F11. How many licensed drivers live in your household (including yourself)?
o None
o Only myself
o 1 person (but not myself)
o 2 people
o 3 people
o 4 people
o 5 or more people
F12. Are you associated with, or do you support, any of the following federal political
parties?
○ Conservative Party
○ Liberal Party
○ New Democratic Party
○ Bloc Quebeqois
○ Green Party
○ Other
○ None of the above
○ Undecided
F13. How often do you vote in elections?
○ Never
○ Sometimes
○ Most of the time
○ Always
Thank you, you are now done the survey. Your participation has helped the academic
community, energy researchers, businesses, policymakers and consumers.
Do you have any comments, thoughts, or suggestions regarding this survey?
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