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Disclaimer
This report has been reviewed by representatives of Metro Vancouver, who commissioned
the study, but the interpretation of the results of this study, as expressed in the report, is
entirely the responsibility of the consultant authors and does not imply endorsement of
specific points of view by Metro Vancouver. The findings and conclusions expressed in the
report are the opinion of the authors of the study and may not necessarily be supported by
Metro Vancouver. Any use by a third party of the information presented in this report, or any
reliance on or decisions made based on such information, is solely the responsibility of such
third party.
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We take an interdisciplinary approach to low-carbon transportation
solutions, integrating relevant insights from quantitative and
qualitative research methods, such as statistical analyses, energyeconomy modeling, consumer and citizen surveys, stakeholder
interviews, media analysis and policy analysis. Our current research
focus centers around four main themes:

Report prepared by:
Suzanne Goldberg, Zoe Long, and Dr. Christine Kormos
Project supervised by:
Dr. Jonn Axsen
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Glossary
Vehicle technologies
•

BEV – Battery electric vehicle (fueled by only electricity)

•

CV – Conventional vehicle (fueled by gasoline)

•

FFV – Flex-fuel vehicle (fueled by gasoline or E-85)

•

HEV – Hybrid electric vehicle (fueled by gasoline)

•

HFCV – Hydrogen fuel cell vehicle (fueled by hydrogen)

•

PEV – Plug-in electric vehicle (includes both BEVs and PHEVs)

•

PHEV – Plug-in hybrid electric vehicle (fueled by electricity and gasoline)

•

ZEV – Zero Emissions Vehicles (includes BEVs, PHEVs and HFCVs)

Other terms
•

Level 1 charging – refers to a slower speed of charging for electric vehicles that uses
a standard, 120-volt outlet

•

Level 2 charging – refers to a faster speed of charging for electric vehicles that uses
a 220-volt outlet and requires a special vehicle charger to be installed near this type
of outlet
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1. Executive Summary
In this report, we present results from the Canadian Zero Emissions Vehicle Survey for a
sample of 353 respondents located in Metro Vancouver. Building on our 2013 consumer
survey of the Canadian electric vehicle market1, we designed a comprehensive online survey
that examines the factors underlying consumer preferences and purchases related to
electrified vehicles. With a representative sample of new vehicle buying households in Metro
Vancouver, the survey assesses consumers’ social and technical “readiness” for a full suite
of zero emissions vehicles (ZEVs), including battery electric (BEV), plug-in hybrid (PHEV),
hybrid (HEV), and hydrogen fuel cell (HFCV) vehicles.
The data generated from the survey identify and characterize the potential markets for plugin electric vehicles (PEVs) and HFCVs in Metro Vancouver, and explore the following:
1. Consumers’ awareness and understanding of ZEVs, home and work recharge access,
and awareness of public chargers;
2. Consumers’ interest in ZEVs, and possible underlying motivations for their interest
such as lifestyles, values, and demographics; and
3. Consumers’ vehicle and recharging/refueling preferences.
Results from the survey reveal important insights about consumers’ overall awareness and
interest in ZEVs, as well as preferences for unique ZEV attributes (i.e., electric range) and
infrastructure. We highlight the key findings here.

ZEV interest
We identify two distinct consumer groups, based on their interest in ZEVs. Potential Early
Mainstream ZEV buyers are interested in ZEVs: when asked to design their ideal vehicle,
they designed a PHEV, BEV or HFCV. Potential Late Mainstream ZEV buyers are not currently
interested in ZEVs: when designing their ideal vehicle, these respondents designed a CV or
HEV. When considering current and anticipated future prices, respectively, 17-24% of Metro
Vancouver respondents are Early Mainstream, as indicated by their ideal vehicle design.
PHEVs are the most popular ZEV among the Early Mainstream, followed by BEVs and HFCVs.

START conducted an electric vehicle survey in 2013 to assess the potential markets for electric vehicles in
Canada. Survey reports and tools are available on the project’s webpage: https://sustainabletransport.ca/thecanadian-plug-in-electric-vehicle-study/.
1
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ZEV understanding and awareness
We found that understanding and awareness of ZEVs was low among the full sample of
Metro Vancouver residents. Although almost 50% of respondents knew how to fuel the Tesla
Model S (a BEV fueled by electricity only), less than one-third of respondents knew how to
fuel three of the most popular ZEVs on the road today including the Chevrolet Volt (a PHEV
fueled by electricity and gasoline), the Nissan Leaf (a BEV fueled by electricity only), and the
Hyundai Tucson Fuel Cell (a HFCV fueled by hydrogen). Early Mainstream respondents’
understanding was relatively higher: twice as many Early Mainstream respondents knew
how to fuel these models compared to Late Mainstream respondents. Overall respondent
awareness of the Volt, Leaf, Tucson and Model S was also low, with less than one-third
reporting indirect experience (e.g. having read about or seen one) and less than 10%
reporting direct experience (e.g. having talked with an owner, or having driven one or been a
passenger) with these vehicles.

Home, public and workplace PEV charging access
We assessed home, public and workplace access to PEV charging. Overall home and public
charging were greater than workplace charging access. Specifically we found that:
•

•

•

•

About 60% of Metro Vancouver respondents reported some level of potential
charging access at home: 46% reported Level 1 (a slower rate of PEV charging that
uses a standard, 120-volt outlet)access, and 32% reported Level 2 (faster rate of PEV
charging that uses a 220-volt outlet) access.
Over 70% of respondents were aware of at least one public charger, and one-third of
respondents were aware of two or more. The most frequently sighted locations of
chargers were at shopping malls, gyms/recreation centers, and grocery stores.
Of respondents that regularly park at one workplace location (n=159), about onequarter reported access to an existing electric vehicle charger. In terms of potential
charging access in the next 5-10 years, 14% of respondents indicated that their
workplace “would” install a charger, while an additional 45% indicated their
workplace “might” install one.
Early Mainstream respondents reported greater access to both home and public
charging: almost 10% more Early Mainstream respondents reported Level 2 home
charging access, and almost twice as many Early Mainstream respondents (47%)
reported seeing two or more chargers, compared to Late Mainstream respondents
(28%).

Consumer heterogeneity
Consumers vary in their preferences, interest and characteristics. We found that
respondents varied in both their preferences for ZEVs, as well as the motivations that
underlie their preferences. Specifically, compared to Late Mainstream respondents, Early
7

Mainstream respondents have distinct motivations related to environmental concerns and
lifestyles, core values, and new technology interest.
Overall, over 50% of respondents reported positive opinions towards PEV technology, while
17-35% indicated they would be willing to pay extra to purchase some type of ZEV. To further
investigate different segments or groups of consumers, we identified five consumer
segments based on respondents’ preferences, values, lifestyles and demographics, which
include:
The “PHEV-oriented” segment: 18% of Metro Vancouver respondents
➢ These respondents prefer PHEVs and HEVs over other vehicle types, are sensitive to
purchase and fuel costs, and value home charging, as well as destination fast
charging. Members of this segment are more likely to be engaged in an
environmental lifestyle, express environmental concern, be younger, and have higher
levels of education.
The “ZEV-curious” segment: 21% of Metro Vancouver respondents
➢ While these respondents prefer HEVs, they are open to ZEVs, expressing equal
valuation of BEVs, HFCVs and CVs. They are likely sensitive to electric range, as they
express positive valuation of PHEV range and negative valuation of BEV range.
Members of this segment are more likely to be engaged in an environmental lifestyle,
express environmental concern, be younger, and have higher levels of education.
The “PEV-enthusiast” segment: 17% of Metro Vancouver respondents
➢ These respondents prefer PHEVs and BEVs over other vehicle types, regardless of
electric range or access to home, workplace and public charging. However, they value
ZEV incentives more than any other segment. Members of this segment are more
likely than all other segments to be engaged in an environmental lifestyle, express
environmental concern, be younger, and have higher levels of education.
The “HEV-oriented” segment: 26% of Metro Vancouver respondents
➢ These respondents prefer HEVs over all other vehicle types, are sensitive to purchase
and fuel costs, and value ZEV incentives. They are also more likely to be engaged in
an environmental-oriented lifestyle, express greater environmental concern and
altruistic values, and have higher education levels.
The “CV-oriented” segment: 19% of Metro Vancouver respondents
➢ These respondents express negative valuation of (or disinterest) in ZEVs and HEVs,
and are sensitive to vehicle purchase prices.
Our findings provide insights to policy makers who wish to target policy efforts towards more
ZEV receptive consumers, which could represent about half of new car buying households in
Metro Vancouver. Effective policy is needed to help ZEVs gain a foothold in the market.
Specifically, policy initiatives emphasizing the environmental benefits and innovativeness of
8

ZEVs could appeal to consumers’ underlying motivations. We find that fuel costs and ZEV
financial incentives are important to most respondents, and promoting the cost-saving
potential – from subsidies and refueling with electricity – of ZEVs could entice consumers
towards purchasing a ZEV.

Canadian Zero Emissions Vehicle Survey
Building on our 2013 consumer survey of the Canadian electric vehicle market2, we
designed a comprehensive online survey that examines the factors underlying consumer
preferences and purchases related to electrified vehicles. With a representative sample of
new vehicle buying households in Metro Vancouver and Vancouver, the survey assesses
consumers’ social interest and technical “readiness” for a full suite of zero emissions
vehicles, including battery electric, plug-in hybrid, hybrid, and hydrogen fuel cell vehicles.
The data generated from the survey identify and characterize the potential markets for
battery electric, plug-in hybrid and hydrogen fuel cell vehicles in Metro Vancouver.
Specifically, we explore the following: (1) consumers’ demographics, motivations,
technological readiness, lifestyles, and values; (2) consumers’ vehicle and charging
preferences, and; (3) constraints and opportunities of key consumer segments and markets.
In this report, we present results from the Canadian Zero Emissions Vehicle Survey for a
sample of 353 respondents located in Metro Vancouver.

START conducted an electric vehicle survey in 2013 to assess the potential markets for electric vehicles in
Canada. Survey reports and tools are available on the project’s webpage: https://sustainabletransport.ca/thecanadian-plug-in-electric-vehicle-study/.
2
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2. Methods
2.1. Survey design
The Canadian Zero Emissions Vehicle Survey (CZEVS) follows a reflexive participant
approach, which assumes that consumers construct their interests and preferences as they
learn about ZEV technologies, and that these interests may or may not be constrained by
present driving patterns and home recharge access, depending on consumer motivations.
The CZEVS collected data from Mainstream new vehicle buyers (i.e. consumers who intend
to purchase a new vehicle or lease in the next year). The study design involves a two-part
multi-method survey. The first survey (Part 1) collects background information on
respondents’ ZEV awareness and interest, as well as respondents’ driving and household
context. The second survey (Part 2) collects information about respondents’ perceptions of
ZEVs and brands, and also includes design exercises and a discrete choice experiment –
techniques that can be used to assess interest in ZEVs under various price, policy, and
charging/refueling infrastructure conditions. We explain both survey parts below.
Part 1
Part 1 includes of several sections assessing background information related to interest in
ZEVs:
1. Household vehicle information: includes questions that evaluate the household’s
current fleet of vehicles (e.g. make/model, use, and purchase history) and fuel costs.
2. Vehicle use and driving habits: includes questions designed to assess the complexity,
variability, and intensity of travel use patterns for the vehicles currently in the
household fleet.
3. Awareness of, and interest in, ZEVs: includes questions that measure awareness of,
familiarity with, and interest in purchasing various vehicle technologies and specific
models.
4. Home/work recharge access: includes questions that evaluate each participant’s
potential to install a Level 2 charger at home (e.g. do they have a plug in their
garage), as well as their access to and awareness of non-home charging
infrastructure.
5. Awareness of autonomous vehicle technologies: includes questions to assess
familiarity with, and opinions about, various levels of vehicle autonomy.
6. Lifestyle, values, and attitudes scales: includes questions on individual values and
lifestyle, as well as environmental concern, variables which have been found to relate
to interest in pro-environmental technologies.
7. Demographic questions: includes questions on key demographics (e.g. education,
income, and home type).
10

ZEV Buyers’ Guide
The ZEV Buyers’ Guide was emailed to each participant following Part 1 of the survey to
serve as an introduction to the technologies and concepts included in Part 2. The Guide
provides a primer on various ZEV technologies, charging levels, and public charging/fueling
infrastructure. Aside from text, the Guide also includes several “infographics” to assist
respondents in understanding the trade-offs among drivetrain technologies, driving range,
refueling/recharging time, and charging level (see example in Figure 1 below).

Figure 1: Example of infographic from the ZEV Buyers Guide
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Part 2
Part 2 includes exercises and additional questions designed to explore and quantify
consumer preferences and interest regarding ZEVs, as follows:
1. Design space exercises: a series of design space exercises elicit consumer vehicle
preferences based on the respondent’s next intended vehicle purchase and ZEV
interest.
2. Stated choice experiments: a series of stated choice experiments elicit vehicle
preferences and public recharging/hydrogen refueling preferences, and investigate
the trade-offs involved in purchasing and charging/fueling ZEVs.
3. Perceptions of ZEVs: includes questions to assess perceptions and beliefs about
BEVs, PHEVs, and HFCV (e.g. related to vehicle costs, ease of use, symbolism, and
impact), as well as questions related to policy that could increase ZEV interest (e.g.
HOV lane access, free parking, and home charging incentives).
4. Perceptions of vehicle brands: includes questions to evaluate perceptions about
vehicle brands, with a specific focus on perceptions, awareness, influence, and
beliefs about the Tesla brand.
5. Repeat of ZEV interest questions: questions related to respondent awareness of and
interest in ZEVs, repeated from Part 1 to assess any potential change to these
variables as a result of participating in the study (e.g. from doing independent
research about ZEVs during the intervening period between Part 1 and Part 2, etc.).
Figure 2 provides an overview of the survey design.

Figure 2: Overview of survey design
12

2.2. Design games and choice experiments
Part 2 of the survey included the ZEV design space exercises and choice experiments. First,
the design exercises allow respondents to personalize vehicles and charge style, if
applicable, to match their preferences. The constructive nature of these designs is
consistent with theories of consumer behaviour that view preferences as outcomes of, not
inputs to, decision contexts and processes (Bettman and Park, 1980). Following this
reflexive participant approach, we assume that most survey respondents have little or no
experience with ZEVs prior to completing the survey; as such, we provide each respondent
with a “space” or design envelope – a series of design options – in which to select from a
series of design options to personalize a vehicle to create their preferred design given each
particular context. Figure 3 provides an example of the design space game, with instructions
for respondents. Part 2 of the survey included information that helped the respondent think
through their potential usage of a ZEV with the Buyers Guide.
To begin, the questionnaire elicited information from each respondent about the anticipated
price, make, and model of the next vehicle their household plans to buy or lease, initially
restricted to conventional gasoline models. Using this information, the design space
presented to each respondent was tailored based on this selected conventional vehicle (CV)
and four versions of that vehicle: a hybrid (HEV), plug-in hybrid (PHEV), pure battery electric
(BEV) and hydrogen fuel cell (HFCV) version of respondent’s next anticipated vehicle
purchase/lease (Figure 3). Respondents were then asked to select one option from three
key vehicle attributes: vehicle type (CV, HEV, PHEV, BEV, or HFCV), kilometers of electric
range (16km-240km) or fuel cell range (300km-600km), and – if relevant (i.e. if the
respondent designed a BEV or PHEV) – speed of home recharge (Level 1 or Level 2). The
availability of home charging was personalized based on previously answered questions in
Part 1 related to each respondent’s potential home recharge access, and Level 2 charging
was available as an upgrade for an additional cost for those who indicated the ability to
install a home charger.
Respondents completed up to two design games: one under a high price scenario (i.e. to
approximate current costs), and one under a low price scenario (i.e. to approximate future
prices with falling technology costs and greater production volumes), with varying vehicle
body types and drivetrain availability, as described below. In each scenario, respondents
were asked to select a first and second choice for the vehicle they would most likely
purchase or lease next.
Scenario 1 - High price: Respondents were able to design their next anticipated vehicle with
any of the drivetrains (CV, HEV, PHEV, BEV or HFCV).
Scenarios 2 - Low price: This scenario is same as Scenario 1, except with lower prices.
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Figure 3: Example of design game completed by respondents
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To complement the design space exercises, participants also completed a choice
experiment, the data from which are used to create models of consumer ZEV preferences
and to quantify consumer demand for ZEVs as well as trade-offs among vehicle attributes.
Discrete choice experiments are frequently used in transportation research to model
consumer demand for alternative-fuel vehicles (Bunch et al., 1993a; Ewing and Sarigollu,
2000; Hidrue et al., 2011) and in the sustainable energy literature to model demand for
renewable electricity (for a review see Menegaki, 2008). Discrete choice methods are based
on rational choice theory, which has been critiqued as an oversimplification of consumer
behaviour; however, it can enrich analyses when combined with other statistical data, such
as that from our survey questions and design exercises.
Prior to the design space exercises, each respondent indicated the make, model, purchase
price, and fuels costs of his/her next anticipated new vehicle purchase or lease (limited to a
conventional vehicle). This reported vehicle was then used to create six vehicle choice sets
containing customized versions of the following five drivetrains: conventional vehicle (CV,
their reported next anticipated vehicle purchase), a hybrid (HEV), plug-in hybrid (PHEV),
battery electric (BEV), and hydrogen fuel cell version (HFCV) of their next anticipated vehicle
purchase/lease. Participants were asked to assume that, aside from the drivetrain and
attributes specified, all vehicles are identical (e.g., in terms of appearance, power and
performance). In each choice set, respondents were asked to choose the vehicle that they
would most likely buy. Figure 4 shows an example of the choice experiment, along with
instructions to respondents.

15

Figure 4: Example of choice experiment completed by respondents
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For the choice experiments, respondents were presented with six choice sets containing
systematically varied levels of eight attributes for all five drivetrains, based on the array of
potential attributes and levels outlined in Table 1. Specifically, the experimental design
included vehicle designs with varying incremental vehicle purchase prices, weekly fuel costs,
and electric- and hydrogen-powered driving ranges. The choice sets also specified the
availability of slower (Level 1) or faster (Level 2) vehicle charging at respondents’ home and
work locations. In addition, public Level 2 charging infrastructure was represented as a
varying proportion of respondent’s destinations covered, and hydrogen refueling was
represented as a varying proportion of potential gas stations. Public access to DC fast
charging was reflected as a binary (i.e. ‘all’ or ‘none’) variable and, last, point-of-sale
purchase incentives for ZEVs varied from $0 to $10,000.
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Table 1: Attribute levels for choice experiment
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2.3. Data collection
A sample of Mainstream new vehicle buyers (i.e. individuals who plan to buy or lease a
vehicle in the next 12 months) was recruited by Research Now between January and June
2017. In total 589 of respondents from Metro Vancouver completed Part 1 and 353
completed Part 2. For this study, we analyze data from respondents who completed both
parts of the survey (n=353)3. Figure 5 and Table 2 show the distribution of survey
respondents Metro Vancouver.

Figure 5: Respondents by city in Metro Vancouver
Table 2: Number of respondents by city in Metro Vancouver
City
Burnaby
Delta
Langley
Maple ridge
North Vancouver
Pitt meadows
Richmond
Surrey
Vancouver
West Vancouver
White rock
Grand Total

Number of respondents
34
14
4
5
19
4
35
69
161
4
4
353

“n=” is a symbol representing sample size. For example, the “n=” or sample size for this study is 353 or
n=353.
3
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2.4. Distinguishing consumers: Pioneers, Early
Mainstream and Late Mainstream
Consumers can vary widely in their perceptions, tastes, preferences and motivations. We
find it useful to divide potential buyers into a number of consumer segments based on their
characteristics and interest in ZEVs:
1. ZEV Pioneers: This typically small segment consists of the very first buyers of ZEVs,
and they are enthusiasts by nature. Research shows that such buyers are a distinct
group of consumers: they typically have higher income and education, more
significant pro-technology and pro-environmental values, and greater willingness to
explore and experiment (Axsen and Kurani 2013; Axsen, Goldberg et al. 2015; Axsen,
Goldberg et al. 2016).
2. Potential Early Mainstream ZEV buyers: This segment is interested in buying ZEVs but
is distinct from the ZEV Pioneers, typically having characteristics more in-line with
mainstream values and interests. ZEVs must be accepted by this market to ultimately
become a widely accepted technology.
3. Potential Later Mainstream ZEV buyers (or non-buyers): This segment is not currently
interested in buying ZEVs. Substantial changes in policy, costs, technology, or cultural
norms will likely be required before consumers in this segment purchase ZEVs.

20

3. Results
In this section we present results for key research questions relevant to Metro Vancouver.
We present results using the regional distinction of Metro Vancouver n= 3534 (City of
Vancouver, n=161, and Other Metro Vancouver5, n=193). In some cases we also present
results for the rest of BC (herein referred to as “Other BC”, n=143), and for Early and Late
Mainstream Metro Vancouver respondents. We define “Early Mainstream ZEV buyers or
Early Mainstream” as respondents that selected a ZEV in the design games and “Late
Mainstream ZEV buyers or Late Mainstream” as respondents that did not select a ZEV in the
design game (discussed further in section 3.1). Where relevant, we also compare key results
to findings from the 2015 Electrifying Vehicle Study (2015).

3.1. Respondent demographics
RQ1: Who participated in the survey? Are there statistically significant differences between
Early and Late Mainstream respondents?
Table 3 presents demographics for survey respondents that completed both Parts 1 and 2
of the survey in Metro Vancouver, all of BC, and Canada.
Compared to all of BC and Canada, respondents in Metro Vancouver have:
• similar age distributions to respondents in BC, although respondents across Canada
are generally younger
• similar income distributions to respondents in both BC and Canada
• higher levels of education, being more likely to have a university or graduate degree,
compared to respondents in both BC and Canada
• higher rates of apartment and attached home/townhome residential occupancy to
respondents in both BC and Canada
• similar rates of home ownership than respondents in BC, but slightly lower rates than
respondents across Canada
• slightly higher engagement in technology-oriented lifestyles than respondents in BC,
although slightly lower to respondents across Canada
• similar levels of environmental concern than respondents in BC and Canada
• slightly higher egoist values than respondents in BC, although lower than
respondents across Canada

Data for Metro Vancouver is weighted to account for the oversample of City of Vancouver respondents
(relative to Other Metro Vancouver respondents) to be more reflective of the population distribution of
residents in Metro Vancouver.
5 Note: Other Vancouver includes 12 cities in Metro Vancouver: Aldergrove, Burnaby, Delta, Langley, Maple
Ridge, North Vancouver, Pitt Meadows, Richmond, Surrey, West Vancouver, White Rock.
4
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Table 4 presents demographics for Early and Late Mainstream survey respondents in Metro
Vancouver. In this table we also note where statistically significant differences in
demographics exist between these two groups – we indicate these differences with
asterisks (e.g., “**”).
Compared to Late Mainstream respondents, Early Mainstream respondents have,
significantly:
• different age distributions, being younger on average
• different income distributions, reporting higher incomes
• higher rates of university and graduate level education
• lower rates of apartment and attached home/townhome residential occupancy,
although these differences were not significant
• slightly more people per household
• more vehicles per household
• higher engagement in technology and environmentally oriented lifestyles
• higher levels of environmental concerns, and lower levels of traditional values

Distinguishing Early and Late Mainstream respondents
As noted, it is helpful to segment consumers to understand the unique characteristics that
define each group (i.e. who they are, what they know, and what influences their purchase
interests). In this study we segment consumers based on their interest in ZEVs. In particular,
we identify two distinct consumer groups:
1. Early Mainstream ZEV buyers – these are respondents that designed a ZEV, either a
plug-in hybrid vehicle (PHEV), battery electric vehicle (BEV), or hydrogen fuel cell
vehicle (HFCV) in the design game.
2. Late Mainstream ZEV buyers – these are respondents that did not design a ZEV, and
instead designed a conventional vehicle (CV) or hybrid vehicle (HEV)
[Note: As our sample focuses on Mainstream new vehicle buyers, we did not sample “Pioneer” ZEV buyers, and
thus do not identify them as a distinct consumer group in this study]
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Table 3: Demographics of Metro Vancouver, BC and Canada respondents
All of Metro
Vancouver
(weighted)*

BC
(weighted)*

Canadawide (total
sample)

Sample Size
353
496
2124
Age (of person filling out the survey)
15-34
18%
17%
24%
35-44
19%
17%
18%
45-54
15%
19%
20%
55-64
28%
26%
22%
65+
20%
20%
15%
Household income (pre-tax)
<$40,000
17%
16%
16%
$40,000-$59,999
19%
19%
19%
$60,000-$89,000
26%
25%
25%
$90,000-$124,999
17%
19%
21%
$125,000+
21%
20%
20%
Highest level of education completed (of person filling out the survey)
Other
15%
20%
17%
College, CEGEP, or other non-university diploma
29%
32%
33%
University degree (Bachelor)
36%
30%
31%
Graduate or professional degree
20%
18%
19%
Residence type
Detached House
52%
59%
63%
Attached House (e.g. townhouse, duplex, triplex, etc.)
16%
14%
12%
Apartment
32%
26%
24%
Mobile Home
1%
1%
1%
Residence ownership
Own
73%
75%
77%
Rent
27%
25%
23%
Number of people per household
1
23%
21%
20%
2
43%
45%
41%
3
16%
16%
19%
4
18%
17%
20%
Vehicle Ownership
1
6%
5%
4%
2
53%
50%
53%
3
32%
36%
36%
4
8%
8%
7%
Lifestyle Assessment+
Technology Orientation (0-5)
2.87
2.83
2.90
Environmental Orientation (0-5)
2.76
2.75
2.76
Attitudes+
Liminality/Openess (0-5)
3.09
3.10
3.10
Environmental Concern (0-5)
3.54
3.55
3.49
Values+
Traditional Values (0-5)
3.42
3.42
3.44
Egoist Values (0-5)
2.56
2.51
2.61
Biospheric Values (0-5)
3.27
3.28
3.25
Altruistic Values (0-5)
3.41
3.41
3.40
*City of Vancouver data are weighted here to reflect its census population distribution relative to the rest of Other Metro
Vancouver, and similarly for Metro Vancouver relative to the population of BC
+Values represent average scores on scales related to respondent’s lifestyles, attitude and values.
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Table 4: Demographics of Early Mainstream (i.e. ZEV-designers) and Late Mainstream (i.e. non-ZEV
designers) respondents from Metro Vancouver
ZEV-designers
Sample Size
Age (of person filling out the survey)**
15-34
35-44
45-54
55-64
65+
Household income (pre-tax)**
<$40,000
$40,000-$59,999
$60,000-$89,000
$90,000-$124,999
$125,000+
Highest level of education completed (of person filling out the survey)**
Other
College, CEGEP, or other non-university diploma
University degree (Bachelor)
Graduate or professional degree
Residence type
Detached House
Attached House (e.g. townhouse, duplex, triplex,
etc.)
Apartment
Mobile Home
Residence ownership
Own
Rent
Number of people per household
1
2
3
4
Vehicle Ownership***
1
2
3
4
Lifestyle Assessment
Technology Orientation (0-5)*
Environmental Orientation (0-5)**
Attitudes
Liminality/Openess (0-5)
Environmental Concern (0-5)*
Values
Traditional Values (0-5)**
Egoist Values (0-5)
Biospheric Values (0-5)
Altruistic Values (0-5)
***significant at p=0.01
**significant at p=0.05
*significant at p=0.1

Non-ZEV designers
93

260

32%
14%
11%
26%
17%

15%
20%
16%
27%
21%

21%
16%
15%
17%
31%

17%
20%
29%
17%
17%

4%
28%
45%
23%

17%
29%
35%
19%

55%

47%

9%

15%

37%
0%

36%
1%

70%
30%

70%
30%

19%
44%
17%
19%

28%
41%
15%
17%

13%
42%
32%
13%

7%
59%
30%
5%

2.98
2.91

2.81
2.68

3.13
3.64

3.09
3.50

3.29
2.47
3.20
3.39

3.44
2.62
3.27
3.41
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Lifestyles, attitudes and values
“In addition to demographics, we assess respondent characteristics through several scales
included in Part 1. Specifically, engagement in an environment- or technology-oriented
lifestyle was assessed via questions of respondent engagement in 10 activities with fivepoint response categories ranging from “never” to “very frequently,” similar to Axsen et al.
(2012). The five environment-oriented activities included statements such as “engaging in
environmental conservation activities,” “attending environmental meetings,” and “promoting
environmental conservation (talking to people about the environment)”. The five technologyoriented activities included statements such as “researching new technology,” “shopping for
a new technology,” and “working on or tinkering with technology.” For each lifestyle category,
we create a single composite score by summing responses to the five questions. We also
assessed respondent openness to change (or liminality) via a nine-question scale, which has
previously been associated with PEV interest (Axsen, TyreeHageman et al. 2012). The survey
also included a measure of environmental concern using a “brief,” eight-item version of the
New Environmental Paradigm (NEP) scale (Cordano, Welcomer et al. 2003). Finally, the
survey included a 12-item scale that assessed respondents’ biospheric, altruistic, egoistic
and traditional values (Stern, Dietz et al. 1998).”
-Cited from (Axsen, Goldberg et al. 2016)

3.2. ZEV interest and vehicle preference (design game
results)
RQ2: What types of vehicles do respondents want (i.e. BEVs, PHEVs, HFCV, CVs, or HEVs)?
How many respondents are Early Mainstream ZEV buyers and how many are Late
Mainstream ZEV buyers?
Respondent design game selections can be viewed as a measure of consumer interest or
latent demand (given full vehicle supply) for ZEVs. As a reminder, in the design games
respondents were first asked to specify their next anticipated new vehicle purchase (which
we restricted to a conventional vehicle) and then were given the option to redesign the
drivetrain of that vehicle and customize their home charging access. Figure 6 shows
respondents’ vehicle designs in the high and low price scenarios.
Overall, the majority of Metro Vancouver respondents designed either a CV or HEV. A
minority, however, selected a ZEV: 16-21% designed a PEV, in the high and low price
scenarios respectively, with the majority designing a PHEV (14-15%) over a BEV (6-2%), and
about 2% designed a HFVC. As previously noted, we identified two consumer segments in
this study based on respondents’ selections in the vehicle design games: Early and Late
Mainstream ZEV buyers. We consider the Early Mainstream to be the 17-24% of
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respondents that designed a ZEV, either a PHEV, BEV or HCFV, and the Late Mainstream to
be the 76-83% that designed a CV or HEV.

Early Mainstream

Early Mainstream

Figure 6: Respondent vehicle design in the high and low price scenario for the Metro Vancouver
sample (n=353, unweighted)
Note: Higher and lower price design exercises reflected current and anticipated future prices

3.3. ZEV familiarity, understanding and awareness
RQ3: What is the current level of familiarity, understanding (i.e. do they know how to fuel
them), and awareness of ZEV technologies and models among respondents?
Familiarity and awareness with PEVs, and in particular understanding of PEVs, were
identified as significant adoption barriers in our previous research (2015 Electrifying
Vehicles (Axsen, Goldberg et al. 2015; Wolinetz and Axsen 2017) . In fact, this research
revealed that there is substantial confusion among consumers about how popular PEV
models can be fueled and about the existence of certain PEV technologies. For example,
interviews with consumers in Metro Vancouver revealed that some participants did not know
that the PHEV existed (Axsen, Langman et al. 2017). This research also indicated that
respondents’ understanding of PEV models may be linked to PEV interest (Bailey, Miele et al.
2015). Results from the present analysis of 2017 CZEVS data suggests that understanding
and awareness of ZEV technologies and models remain low. Analysis presented in section
4.1 of this study also suggests that familiarity with ZEVs could be associated with ZEV
interest.
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ZEV familiarity

Vehicle Familiarity - Metro Vancouver (n=353)
100%
80%
Not familiar
60%
40%

Somewhat familiar
Moderately familiar
Very familiar

20%
0%

Figure 7 shows Metro Vancouver respondents’ stated familiarity with ZEVs, which we

assessed by asking respondents to indicate their level of familiarity (not familiar to very
familiar) with a range of ZEV technologies and models. In terms of PEVs, over half of the
respondents reported to have some level of familiarity (i.e. somewhat, moderate or very
familiar) with PEV technologies (average of 64%) and PEV models (average of 55%).
However, respondents reported lower familiarity with HFCV and flex-fuel vehicles (FFV). On
average, 30% of respondents reported familiarity with HFCV and 47% of respondents
reported familiarity with FFV. There were minimal regional differences between the Metro
Vancouver and Other BC sample, with Metro Vancouver respondents reporting slightly more
PEV technology and model familiarity.
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Vehicle Familiarity - Metro Vancouver (n=353)
100%
80%
Not familiar
60%
40%

Somewhat familiar
Moderately familiar
Very familiar

20%
0%

Figure 7: Stated familiarity with HEV and ZEV technologies and model for the Metro Vancouver
sample (n=353, weighted)

Differences between Early and Late Mainstream respondents
Early Mainstream respondents (i.e. those who designed a BEV, PHEV or HFCV in the design
game) reported higher levels of familiarity with ZEV technologies and models, compared to
Late Mainstream respondents.
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ZEV understanding (i.e. do respondents know how to fuel ZEV technologies and models)
Figure 8 shows Metro Vancouver respondents’ understanding of ZEVs, which we assessed
by asking about how different ZEV technologies and models can be fueled. When asked
about the correct refueling method for PHEVs, BEVs and HFCVs6, over 50% of Metro
Vancouver respondents were able to identify the correct method. Understanding was notably
higher for BEVs (69% of respondents correctly identified that BEVs could be fueled by
electricity only) than PHEVs (50% of respondents correctly identified that PHEVs could be
fueled by both gasoline and electricity). However, understanding of refueling methods was
much lower for all models other than the Tesla Model S (BEV). Less than one-third of
respondents were able to correctly identify the refueling methods for the Chevrolet Volt
(PHEV), Nissan Leaf (BEV), and Hyundai Tucson (HFCV), similar to findings from the 2015
Electrifying Vehicles Study (Axsen, Goldberg et al. 2015). For the Tesla Model S, refueling
understanding was notably higher than the other ZEV models, with 48% of respondents
reporting the correct answer. For the Toyota Prius (HEV), responses indicated significant
confusion about how these vehicles are fueled. Only 15% of respondents correctly indicated
that the Toyota Prius (and HEVs) were fueled by only gasoline, while over half of respondents
indicated that they were fueled by both gasoline and electricity (Table 5).
Figure 8 also reveals minor regional differences, with respondents from Metro Vancouver
reporting slightly higher levels of understanding than those from elsewhere in BC (i.e.,
termed Other BC).

Figure 8: Stated understanding of vehicle and model refueling methods, percentage of correct
responses for the Metro Vancouver sample (n=353, weighted) and Other BC sample (n=143)
Respondents were asked to identify the correct refueling method for five ZEV technologies and models. The
refueling options provided included: 1 ) Only gasoline, 2) Only electricity from being plugged into an electrical
outlet, 3) Either gasoline or electricity from being plugged into an electrical outlet, 4) Only hydrogen, 5) Only
85% ethanol (E85), 6) Either gasoline or 85% ethanol (E85), 7) I don't know.
6
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Table 5: Stated understanding of vehicle and model refueling methods, by fueling type for the Metro
Vancouver sample (n=353, weighted)
ZEV technology
ZEV Model
HEV
Gas
Elec
Gas+Elec

15%
3%
55%

PHEV
2%
27%
50%

BEV
1%
69%
9%

HFCV
1%
4%
6%

FFV
4%
2%
14%

Hydrogen
2%
1%
1%
52%
3%
E85
0%
1%
1%
0%
3%
E85+ gas
3%
1%
0%
1%
28%
I don't
know
22%
19%
19%
36%
47%
Note: Shading indicates correct fueling method.

Prius
(HEV)
15%
7%
46%

Volt
(PHEV)
2%
32%
22%

Model
S (BEV)
2%
48%
11%

Leaf
(BEV)
3%
29%
11%

Tucson
(HFCV)
1%
4%
6%

1%
1%
2%

1%
2%
2%

2%
2%
1%

3%
1%
1%

24%
2%
1%

28%

40%

35%

53%

63%

Differences between Early and Late Mainstream respondents
Overall, Early Mainstream respondents had a better understanding of how to fuel a range of
vehicle technologies and models (Figure 9). Early Mainstream respondents reported
significantly greater understanding of how to fuel most vehicle technologies (with the
exception of the FFV), especially the HEV and HFCV – almost twice as many Early
Mainstream respondents correctly indicated that HEVs can be fueled with gasoline only and
HFCVs can be fueled with hydrogen only. Similar results were observed for all models,
especially the Nissan Leaf and Hunyadi Tucson. About 10% more Early Mainstream
respondents correctly identified that the Nissan Leaf can be fueled with electricity only and
the Hunyadi Tucson can be fueled with hydrogen only.

Figure 9: Stated understanding of vehicle and model refueling methods, percentage of correct
responses for the Metro Vancouver Early Mainstream sample (n=93, weighted) and Late Mainstream
sample (n=260, weighted)
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ZEV awareness
We assessed respondents’ ZEV awareness via questions about their level of experience with different ZEV models, ranging from indirect
experience like having heard of a particular ZEV model to direct experience like wanting to buy one (Table 6). Overall, respondent
experience with the Toyota Prius Hybrid, Chevrolet Volt, Nissan Leaf, Tesla Model S and Hyundai Tucson Fuel-cell was limited to having
heard about the model. Less than one-third of respondents reported having indirect (e.g. having read or seen one) and less than 10%
(with the exception of the Prius) reported direct (e.g. having talked with an owner, or having driven one or been a passenger) experience
with these vehicle models. Interestingly, respondents reported slightly more direct experience with the Toyota Prius Hybrid than other
models, either as a driver or passenger, or having talked with an owner, despite significant confusion over how these HEVs are fueled (as
noted in Figure 8 and Table 5).

Table 6: HEV and ZEV model awareness in Metro Vancouver (n=353, weighted)

Vehicle type

Toyota Prius Hybrid
Chevrolet Volt
Nissan Leaf
Tesla Model S
Hyundai Tucson

I have heard of
this.

97%
88%
81%
89%
63%

I have
seen/heard/read
information on
this (e.g., via
YouTube or the
news).
21%
20%
18%
21%
11%

I have seen one
(e.g., someone
driving one, one
in a parking lot).
29%
20%
15%
28%
4%

I have spoken
with an owner of
one.
12%
4%
4%
10%
1%

I have driven or
been a
passenger in
one.
19%
2%
3%
5%
2%

I want to
buy/lease one.

5%
2%
3%
10%
2%

I own/lease (or
owned/leased)
one.
2%
2%
2%
1%
2%
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3.4. Opinions of ZEVs
RQ4: What are respondents’ opinions about ZEV technologies and models? What types of
sources have had an influence on their opinions?
Overall, just over 50% of respondents reported positive (“somewhat to very positive”)
opinions about PEV technologies, with slightly more positive opinions about PHEVs than
BEVs (Figure 10). A small number of respondents indicated negative opinions (on average
~5%) about PEVs. For specific PEV models, respondents’ opinions were more varied. About
16 and 22% more respondents indicated positive opinions about the Tesla Model S than the
Chevrolet Volt and Nissan Leaf, respectively. A large number of respondents (55-63%) also
reported more favourable opinions about HEVs and the Toyota Prius. In contrast,
respondents reported slightly less favourable opinions of CVs relative to all other
technologies. Few respondents reported opinions about HFCVs and the Hyundai Tucson,
likely due to a lack of understanding and awareness of the technology and model (see
section 2.3). Regional differences in opinions about all ZEV technologies and models
between Metro Vancouver and Other BC respondents were minimal and are therefore not
presented here.

PEVs

Note: Excludes “I don’t know” and “neutral” responses

Figure 10: Reported opinions of ZEV technologies and models, Metro Vancouver sample (n=353,
weighted)
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Differences between Early and Late Mainstream respondents
Early Mainstream respondents reported more positive opinions about ZEV technologies and
models than the Late Mainstream (Figure 11). On average, 79% and 70% of Early
Mainstream respondents expressed positive opinions about PHEV and BEV technologies,
respectively, in contrast to 49% and 46% of Late Mainstream respondents. Similar
differences were found for HEV technologies and models. Early Mainstream respondents
also reported more negative opinions about CVs (35% of the sample) compared to Late
Mainstream respondents (9%). Late Mainstream respondents we also more likely to report
neutral opinions.

Early Mainstream (n=93)

HFCV
BEV
PHEV
HEV

Very negative

CV

Somewhat negative
Tucson (HFCV)

Somewhat positive

Leaf (BEV)

Very positive

Model S (BEV)
Volt (PHEV)
Prius (HEV)
-50%

0%

50%

100%

Figure 11: Reported opinions of ZEV technologies and models, Metro Vancouver Early Mainstream
sample (n=93, weighted) and Late Mainstream sample (n=260, weighted)
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When asked about the sources of information used to inform respondents’ opinions or
understanding of ZEVs and the importance of these sources, personal research (internet,
books, movies, talks, etc.), conversations with family and friends, and news sources were
the most frequently cited sources that had a “somewhat to very important” influence on
respondents (see Figure 12).

Somewhat to
very important

Figure 12: Sources of information that were somewhat to very important to respondents’ opinions or
understanding of ZEVs in the Metro Vancouver (n=85-140, weighted) and Other BC (n=55-100)
sample

3.5. Home charging access
RQ5: What types of potential charging access do respondents have at home (i.e.
respondents’ charging potential)? Who has potential home charging access and who does
not (e.g. by dwelling type, parking type, Early/Late Mainstream)?
We define “potential home charging access” as a respondent having a reliable parking
space with access to one or more of the following within 25ft of where they typically park
their vehicle: an electric vehicle charger, 110V outlet, 220V outlet, or electric panel. Overall,
close to 60% of Metro Vancouver respondents reported some level of charging access (i.e.
access to at least one of: a charger, 110V outlet, 240V outlet or an electrical panel) – these
results are similar to our 2015 study (Axsen, Goldberg et al. 2015). Respondents also
reported varying access to different levels of charging: 46% and 32% of Metro Vancouver
respondents reported Level 1 and Level 2 access, respectively. Furthermore, of those with
charging access and a reliable parking spot, 60% reported that they would likely have the
authority to install an electrical vehicle charger (Table 7). There were small differences in
charging access between the Metro Vancouver and Other BC sample, as illustrated in Table
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7. Compared to Metro Vancouver, Other BC respondents have slightly higher overall
charging access, specifically Level 1, and slightly less access to Level 2.
Table 7: Charging access and authority to charge in Metro Vancouver (n=353, weighted) and Other
BC (n=143)
Metro Vancouver
Other BC
No access
Have access

42%
58%

39%
61%

L1 access*

46%

53%

access*

32%

24%

60%

56%

L2

Could have authority to install a charger
*

Note that these percentages are not additive as respondents could indicate more than one level of charging access, e.g.
a respondent may have access to both a 110V outlet and an electrical panel within 25ft of where they park their vehicle
typically.

As noted in our 2015 Electrifying Vehicles Study (Axsen, Goldberg et al. 2015), charging
access varies significantly by dwelling and parking type, as well as by Early/Late
Mainstream. We explore these differences in Figure 13, Figure 14, and Figure 15 below. In
general, access to charging and higher levels of charging were greater for those living in
detached homes that park in a garage, carport or driveway. Early Mainstream respondents
were also more likely to have access to home charging.
Figure 13 shows Levels 1 and 2 access for both the Metro Vancouver and Other BC sample
by housing type, where access to Level 1 and Level 2 is shown as a percentage of
respondents living in each dwelling type (represented by the purple and green bars on the
left axis). Figure 13 also shows the total number of respondents living in each dwelling type
as a percentage of the total sample (represented by red squares on the right axis). As
illustrated, charging access was proportionally higher among respondents living in detached
homes (and secondary suites in detached homes) and attached homes than other dwelling
types.
Figure 14 shows Levels 1 and 2 access for both the Metro Vancouver and Other BC sample
by parking type, where access to Level 1 and Level 2 was shown as a percentage of
respondents using each parking type. As illustrated, recharge access is proportionally higher
among respondents parking in garages, carports and driveways. Conversely, access was
quite restricted for those that park in lots (e.g. in apartment and townhome residence) and
on the street where, proximity to an electrical source may be constrained and there may also
be challenges related to authority to connect to an electrical source.
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Figure 13: Charging access by charging level and by dwelling type in the Metro Vancouver (n=353,
weighted) and Other BC (n=143) sample, excludes mobile homes and other housing types
Note: Green and purple bars correspond with the left axis and represent the percentage of respondents living
in each dwelling type that have access to either Level 1 or Level 2 charging, and the red squares on the right
axis represent the total percentage of respondents in the sample living in each dwelling type.

Figure 14: Charging access by charging level and by parking type in the Metro Vancouver (n=353,
weighted) and Other BC (n=143) sample
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Note: Green and purple bars correspond with the left axis and represent the percentage of respondents using
each parking type that have access to either Level 1 or Level 2 charging, and the red squares on the right axis
represent the total percentage of respondents in the sample using each parking type.

Differences between Early and Late Mainstream respondents
Figure 15 illustrates differences in charging access between Early and Late Mainstream
respondents. Early Mainstream respondents were more likely to have access to charging
and more likely to have access to Level 2 charging. Previous studies suggest that access to
home charging could be important to interest in PEVs in that respondents that had home
charging access were more likely to express value and interest in PEVs (Bailey, Miele et al.
2015). A segmentation analysis in this report also suggests that home charging may be an
important factor underlying PEV interest for certain consumers groups, specifically those
interested in PHEVs (see section 4.2).

Late
Mainstream

Early
Mainstream

Figure 15: Charging access for the Early (n=93, weighted) and Late Mainstream (n=260, weighted)
sample in Metro Vancouver

37

3.6. “Public” and workplace charging awareness and
access
RQ6: What types of potential charging access do respondents have at public or non-home
charging locations and work? What is their awareness of this charging access?
Public charging
We assessed respondents’ awareness of “public” chargers (which we presently define as
any non-home based chargers) by presenting respondents with a description of different
types of public chargers and then asking them if they had ‘‘seen any electric vehicle
recharge stations at the following parking spots or spaces you use?”. The list of recharge
locations provided to respondents included grocery stores, retail stores, shopping malls,
gyms or recreation centres, religious or spiritual centres, workplaces, restaurants, as well as
a user-defined ‘‘other’’ location.
Respondents’ charging awareness varied by both frequency and charger location, but not
significantly by region (Figure 16 and Figure 17). Overall, over 70% of Metro Vancouver
respondents reported awareness of at least one public charger and 33% were aware of two
or more. Compared to the rest of BC, awareness in Metro Vancouver was slightly higher.
Awareness also varied by type of charger location. The most frequently cited locations in
Metro Vancouver were shopping malls (46%), followed by retail and gym/recreation and
grocery stores (about 17-18% for each). Awareness of chargers in all locations appears to
have improved substantially when compared to results from our 2015 Electrifying Vehicles
Study (2015).

Figure 16: Awareness of “only 1”, “at least one” and “two or more” chargers among the Metro
Vancouver sample (n=353, weighted) and Other BC sample (n=143)
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Figure 17: Awareness of “public” or non-home PEV charging locations by type among the Metro
Vancouver sample (n=353, weighted) and Other BC sample (n=143)
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Differences between Early and Late Mainstream respondents
Figure 18 illustrates differences in public charger awareness between Early and Late
Mainstream respondents. In general, Early Mainstream respondents were more aware of
public charging infrastructure. A higher number of Early Mainstream respondents reported
seeing one or more chargers where they typically park (70% of Late Mainstream v. 86% of
Early Mainstream). Early Mainstream respondents were also more likely to be aware of two
or more chargers: almost twice as many (1.7) Early Mainstream respondents reported
seeing two or more chargers. While there appears to be a correlation between charger
awareness and ZEV interest, we do not investigate the influence of this awareness on
overall ZEV interest in this study. However, past research looking at the link between PEV
interest and public charger awareness suggests that the link may be weak (Bailey, Miele et
al. 2015).

Figure 18: Awareness of “at least one” and “two or more” chargers among the Late Mainstream
(n=260, weighted ) and Early Mainstream (n=93, weighted) in Metro Vancouver
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Workplace charging
In order to assess charging at work or school (herein referred to as “workplace”), we asked
respondents about their workplace parking context. Specifically, we asked if respondents
frequently parked at one workplace location, and if there was existing charging access or
potential charging access at that location. Overall existing charging access in Metro
Vancouver is moderate, although there seems to be significant potential for expanded
workplace charging access.
In Metro Vancouver, close to half (46%) of respondents indicated that they regularly park
their vehicle at one workplace location (Table 8). Of that 46% (n=159), 23% indicated that
there was an existing electric vehicle charging station at their workplace, while another 15%
indicated that there was an existing outlet nearby the parking area. In terms of potential
recharge access, 50% indicated that there were parking spots within 15 meters (50 ft.) of a
building, structure, or device that has electrical power. When respondents were asked about
the likelihood of their workplace installing a charger in the next five to ten years, only 14%
indicated that their workplace “would install one or more parking spots with access to an
electric vehicle charger in the next 5 to 10 years”; however, another 45% reported that their
workplace “might” install a charger.
Table 8: Workplace existing and potential workplace charging access (n=159, weighted Metro
Vancouver sample with regular workplace parking)*
Does your primary workplace location currently have one or more parking spots with an existing electric vehicle
charger OR outlets nearby?
Yes, there is at least one electric vehicle charger

Yes, there is at least one outlet
23%

15%

At your primary workplace location, are there any parking spots that are within 15 meters (50 ft.) of a building,
structure, or device that has electrical power?
Yes

No

I don't know

50%

33%

16%

Do you think your workplace location where your vehicle is typically driven will install one or more parking spots
with access to an electric vehicle charger in the next 5 to 10 years?
Yes

They might

No

I don't know

14%
45%
20%
21%
159, weighted (46% of the Metro Vancouver sample). These 159 respondents indicated that they typically
park at one workplace location
*n=
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3.7. Driving distances
RQ7: What are average weekday and weekend driving distances for respondents in different
parts of Metro Vancouver?

% of respondents

We looked at average driving distances by asking respondents about their “typical” daily
weekday and weekend driving activity.
Figure 19 and Figure 20 show cumulative weekday and weekend daily driving distances
reported by respondents in Vancouver (blue lines) and Other Metro Vancouver (green lines).
Median driving distances in both the Vancouver and Other Metro sample were similar: about
30km per weekday and around 28km per weekend. However, cumulative distribution of
daily driving activity between the two regions varied for both weekends and weekdays: about
80% of respondents in Other Metro Vancouver reported daily weekday travel under 70km
and weekend travel under 60km, compared to 50km for both weekend and weekday daily
travel in Vancouver.
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Figure 19: Distribution of daily weekend and weekday driving distances reported by
Vancouver respondents (n=161)
100%

Other Metro (weekday)

90%

% of respondents

80%
70%
60%
50%
40%
30%
20%
10%
0%
1

5

7

12 16 20 28 32 40 50 70 80 95 120 150 252
Weekday km traveled

100%

Other Metro (weekend)

90%

% of respondents

80%
70%
60%
50%
40%
30%
20%
10%
0%
0

5

10 15 20 30 36 44 50 60 70 78 100 125 150 350
Weekday km traveled

Figure 20: Distribution of daily weekend and weekday driving distances reported by Other Metro
Vancouver respondents (n=193)
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4. Consumer Heterogeneity
Consumers vary in their tastes and preferences for new products and technologies. One
consumer might be very enthusiastic about ZEVs, a second may be more tentative, while a
third may completely reject ZEVs. It can, thus, be helpful to group or segment consumers
according to their stated or revealed preferences for new products and technologies. One
way these preferences can be quantified is through consumer interest, in this case,
consumers’ stated interest in vehicle technologies.
Consumers also vary in the motivations that underlie their preferences. For example, two
consumers might demonstrate the same interest and willingness to pay for a ZEV, but one
wants to drive it because it represents an environmental symbol while the other wants to
drive it because it is a cutting-edge technology (Heffner et al., 2007). Therefore it may be
important to examine consumer heterogeneity in terms of consumer motivations as well as
overall preferences.
In this section we segment respondents based on their vehicle technology preferences in
two ways, first by respondents’ vehicle design selections in the design games (herein
referred to as “vehicle designs”) and second by respondents’ willingness to pay for vehicle
technologies and attributes. In these analyses we also look at the factors that might be
associated with respondents’ preferences.
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4.1. Segmenting respondents by vehicle designs
RQ8: How do respondent demographics and characteristics (e.g. lifestyle, values, attitudes)
differ between respondents that design different vehicle types (e.g. CV, HEV, PHEV, BEV,
HFCV)? Can we identify potential factors that may underlie respondents’ motivations for
vehicle designs?
Exploring factors associated with respondent vehicle design
In this section we examine differences in respondent segment demographics and
characteristics to explore the factors associated with respondents’ vehicle designs, which
may underlie their motivations. As a reminder, respondents completed a higher and lower
price design game which allowed them to customize the vehicle they would like to purchase
next. Results indicated that close to a quarter of respondents were interested in ZEVs;
specifically 17-24% of respondents designed a PHEV, BEV or HFCV. The remaining
respondents designed a CV or HEV (see Figure 6).
To explore potential motivations underlying respondents’ vehicle designs, we first
segmented individuals based on the type of vehicle designed (e.g. CV, HEV, BEV, PHEV,
HFCV). We then used analyses of variance (ANOVA) and chi-square analyses to compare the
following characteristics among these segments: respondent lifestyle engagement, values,
environmental concern, familiarity with ZEV technologies, and demographic characteristics.
We examined these associations in both the Canada-wide sample (Table 9) and the Metro
Vancouver sample (Table 10).
The Canada-wide comparison (Table 9) revealed that respondent vehicle design segments
have significantly different technology and environmental lifestyle orientation, environmental
concern, values, familiarity with PHEVs, BEVs and HFCVs, as well as age and education
levels. Specifically we observed that, compared to CV or HEV segments:
•

•

PHEV, BEV or HFCV segments (i.e. Early Mainstream respondents) had a greater
proportion of respondents under age 35, and with higher education and incomes
higher than $125,000
PHEV and BEV segments had significantly higher technological and environmental
lifestyle orientation, environmental concern, altruistic values, and familiarity with ZEV
technologies
o Also of note, HFCV segments seem to be distinct from PHEV and BEV
segments as they do not follow the same pattern in environmental lifestyle,
concern, and values, but do show similar trends for technology lifestyle
orientation.

45

These results suggest that respondents who designed a BEV, PHEV or HFCV may have
distinct motivations from those who designed a CV or HEV, which could be largely driven by
environmental reasons, differences in core values, as well as an interest in technology. In
addition, respondents who designed a HFCV may have unique motivations, when compared
to respondents that designed a BEV or PHEV.
In the Metro Vancouver comparison (Table 10), respondents in all segments differ
significantly in their levels of environmental concern, traditional values, familiarity with
PHEVs and BEVs, and education. Trends observed in the Canada-wide comparison between
the PHEV, BEV and HFCV segments, as well as differences between HFCV segments and
PHEV/BEV segments are also present.
Although the Metro Vancouver analysis revealed fewer significant differences between the
segments compared the Canada-wide analysis, similar overall trends were observed. Table
11 summarizes the observations and findings of both analyses. Fewer statistically
significant differences were observed in the Metro Vancouver analysis because PHEV, BEV
and HFCV segments were too small to gain sufficient statistical power; however, it is likely
that with larger sample sizes for each of these segments, results for Metro Vancouver would
be similar to the Canada-wide results. Still, Metro Vancouver PHEV, BEV and HFCV segments
may have similar associations with environmental and technological lifestyles, and values,
as suggested by similar trends in mean scores between the samples.
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Table 9: Comparing respondents who designed each drivetrain type in the low-price scenario in the
Canada-wide sample (n=2124). Matching letters denote which means were found to be significantly
different.
Late Mainstream

Early Mainstream

CVdesigners

HEVdesigners

PHEVdesigners

BEVdesigners

FCEVdesigners

Sample Size
Lifestyle, values and attitudes
Technology-oriented lifestyle (mean score, 0-5)**
Environmental-oriented lifestyle (mean score, 05)***
Liminality (mean score, 0-5)
Environmental concern (mean score, 0-5)**
Biospheric values (mean score, 0-5)

961

710

262

115

76

2.81a b

2.94a

3.00b

3

2.99

2.66a b c

2.80a

2.89b

2.91c

2.76

3.08
3.43a
3.25

3.1
3.5
3.23

3.1
3.53
3.28

3.13
3.65a
3.35

3.15
3.5
3.19

Altruistic values (mean score, 0-5)*

3.38a

3.39

3.49a b

3.50c

3.23b c

Traditional values (mean score, 0-5)**
Openness to change values (mean score, 0-5)
Familiarity with PHEVs (mean score, 0-4)***
Familiarity with BEVs (mean score, 0-4)***
Familiarity with FCEVs (mean score, 0-4)***

3.47a
3.07
1.70a b c
1.81a b
1.40a b

3.41b
3.1
1.94a
1.92c
1.47

3.48c
3.15
2.04b
2.01a
1.53a

3.34
3.15
2.11c
2.23b c
1.52

3.22a b c
3.07
2.03
2.03
1.64b

23%
15%
21%
24%
17%

27%
16%
21%
21%
15%

32%
18%
18%
22%
11%

33%
18%
19%
17%
13%

34%
13%
26%
12%
15%

22%

14%

12%

9%

9%

36%

29%

29%

37%

38%

27%
15%

34%
23%

40%
20%

31%
23%

32%
21%

17%
20%
26%
20%

13%
17%
26%
23%

14%
18%
20%
23%

17%
15%
20%
25%

28%
19%
15%
15%

Demographics
Age (%)**
<35
35-44
45-54
55-64
>65
Education***
Other
College, CEGEP, some university, or other nonuniversity diploma
University degree (Bachelor)
Graduate or professional degree
Household income (pre-tax) (%)
<$40,000
$40,000-$59,999
$60,000-$89,999
$90,000-$124,999
***significant at p=0.01 equivalence
**significant at p=0.05 equivalence
*significant at p=0.1 equivalence
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Table 10: Comparing respondents who designed each drivetrain type in the low price scenario
(n=353) in the Metro Vancouver sample (unweighted). Matching letters denote which means were
found to be significantly different.

Sample Size
Lifestyle, values and attitudes
Technology-oriented lifestyle (mean score, 0-5)
Environmental-oriented lifestyle (mean score, 0-5)
Liminality (mean score, 0-5)
Environmental concern (mean score, 0-5)**
Biospheric values (mean score, 0-5)
Altruistic values (mean score, 0-5)
Traditional values (mean score, 0-5)***
Openness to change values (mean score, 0-5)

Late Mainstream
CVHEVdesigners
designers
140
128

Early Mainstream
PHEVBEVdesigners
designers
53
21

FCEVdesigners
11

2.83
2.63
3.06
3.42a
3.26
3.39
3.47a
3.06

2.80
2.76
3.10
3.59
3.28
3.45
3.41b
3.06

3.02
2.85
3.15
3.58
3.1
3.39
3.34c
3.2

2.90
3.01
3.22
3.83a
3.41
3.51
3.32
3.16

2.91
2.87
3.00
3.60
3.06
3.03
2.85a b c
3.12

1.79
1.84
1.43

1.89
1.84
1.38

2.11
2.11
1.53

2.1
2.24
1.38

2.36
2.09
1.64

20%
14%
19%
26%
21%

19%
19%
13%
28%
21%

30%
15%
9%
25%
21%

33%
10%
14%
33%
10%

46%
18%
9%
18%
9%

23%

10%

2%

5%

9%

31%

29%

28%

25%

9%

31%
15%
0%
19%
23%

39%
22%
0%
16%
19%

47%
23%
0%
14%
18%

40%
30%
0%
25%
5%

55%
27%
0%
30%
10%

$60,000-$89,999

28%

28%

12%

20%

10%

$90,000-$124,999
>$125,000
***significant at p=0.01
**significant at p=0.05
*significant at p=0.1

14%
16%

20%
17%

20%
35%

15%
35%

20%
30%

Familiarity with PHEVs (mean score, 0-4)**
Familiarity with BEVs (mean score, 0-4)*
Familiarity with FCEVs (mean score, 0-4)
Demographics
Age
<35
35-44
45-54
55-64
>65
Education**
Other
College, CEGEP, some university, or other nonuniversity diploma
University degree (Bachelor)
Graduate or professional degree
Income
<$40,000
$40,000-$59,999
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Table 11: Summary of findings in Canada-wide and Metro Vancouver vehicle design comparison.
Significant
variable
Technologyoriented
lifestyle

Finding
HEV- and PHEV-designers have significantly higher
scores than CV-designers.

Variable was significant?
Canada-wide
Metro Vancouver
Yes
trend towards
increasing technologyorientation with ZEVs

Environmentaloriented
lifestyle

HEV-, PHEV- and BEV-designers have significantly
higher scores than CV-designers.

Yes

similar trend in means

Environmental
concern

BEV-designers have significantly higher
environmental concern than CV-designers;
increasing environmental concern for HEV and ZEV
designers.

Yes

Yes

Altruistic values

PEV- designers have significantly higher altruistic
values than CV- and FCEV-designers.

Yes

similar trend in means

Traditional
values

FCEV-designers have significantly lower traditional
values than CV-, HEV- and PHEV-designers.

Yes

Yes

Familiarity with
PHEVs

CV-designers have significantly less familiarity with
PHEVs than HEV-, PHEV-, and BEV-designers.

Yes

similar trend in means

Familiarity with
BEVs

PEV-designers have significantly more familiarity
with BEVs than CV- and HEV-designers.

Yes

similar trend in means

Familiarity with
FCEVs

PHEV- and FCEV-designers have significantly more
familiarity with FCEVs than CV-designers.

Yes

similar trend in means

Age

Groups are significantly different from each other; a
greater proportion of ZEV-designers are under age
35, and a greater proportion of CV- and HEVdesigners are aged 55-64.

Yes

similar trends in ZEVdesigners under age 35

Education

Groups are significantly different from each other; a
greater proportion of ZEV-designers have university
degrees than CV- and HEV-designers; a greater
proportion of CV-designers have less than college or
some university education compared to HEV- and
ZEV-designers.

Yes

Yes
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4.2. Segmenting respondents by willingness to pay
RQ9: Do respondents have interest in ZEVs, ZEV attributes and ZEV infrastructure? Are
there segments that are more interested in ZEVs over CVs and HEVs? Can we characterize
different respondent segments based on their preferences?
In this section we explore the factors associated with ZEV interest by segmenting consumers
based on their interest in and willingness to pay for ZEV technologies. Like the previous
section, we explore how factors related to respondents’ lifestyles, values, attitudes, as well
as demographics may be associated with ZEV interest. However, here we also explore
potential linkages between interest and respondents’ preferences for, or valuation of (i.e. do
they see a particular factor as valuable) ZEV attributes and infrastructure. Our segmentation
of respondents is based off of results from the discrete choice experiment (described in
section 2.2), which have been analyzed and interpreted into measures of consumer interest
via a latent class model (described next). In basic terms, a latent class model allows us to
segment respondents based on their interest in different vehicle types and characterize
these segments according to their preferences for charging/fueling and other
demographics.
Methodological approach7
To segment respondents and quantify heterogeneity in consumer preferences we estimate a
latent class model which divides the sample into a pre-defined number of classes (or
segments) and estimates separate sets of coefficients for each class (Greene and Hensher,
2003; Shen, 2009; Zito and Salvo, 2012). These coefficients can be interpreted as a
measure or quantification of consumer interest or disinterest. The latent class model
assumes that individual preferences can be discretely grouped according to different
patterns of preferences. This allows researcher to describe membership in a particular
group or segment based on a number of factors (e.g. demographic and psychographic
characteristics) and preferences (e.g. ZEV range, charging/fueling access) observed to be
associated with interest, in this case, interest in a particular vehicle type (Strazzera et al.,
2012).

7

We estimated the latent-class choice model with Latent Gold version 5.0 (Vermunt and Magidson, 2013).
Although there are statistical diagnostics that are commonly used to determine the optimal number of classes,
we emphasize that our present focus is on improving our understanding of heterogeneity in consumer
preferences and motivations—not just maximizing the predictive performance of the model.
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We estimate a latent class choice model using data collected from the choice experiments
(described in section 2.2). As a reminder, respondents completed several choice
experiments in Part 2 of the survey, where they indicated their interest and preferences for
vehicle technologies and their attributes such as charging/ hydrogen refueling infrastructure
– see example of the choice experiment completed by each respondent in Figure 4.
Results
Table 12 shows our latent class model that identifies groups or segments of consumers
based on their interest and preferences for vehicle technologies and attributes, and depicts
two different quantifications of respondent interest (i.e. coefficient estimates and
willingness-to-pay calculations), as well as the demographic and lifestyle characteristics
associated with each segment. We focus on a five-segment model because it reveals the
clearest differences among respondent segments.8 The latent class model in Table 12 is
based off of analysis of the Canada-wide sample to maximize statistical; however, we do
provide Metro Vancouver specific results for the percentage of respondents belonging to
each segment and also indicate which segments are more likely to be associated with a
respondent living in Metro Vancouver.
The majority of the coefficients that represent overall interest in HEV, PHEV, BEV, HFCV
vehicle types (also known as alternative specific constants, or constants) are statistically
significant. Across all five segments, the vehicle purchase prices and ZEV incentives
coefficient estimates are significant and of the expected sign (i.e. lower vehicle prices and
higher incentives are seen as valuable by all respondents, regardless of segment). ZEV
range and fuel prices (where lower fuel prices are valued) are significant for only two
segments. In addition, home and DC fast charging are significant for only one segment,
where interest in a PHEV is higher if respondents have access to home charging and DC fast
charging along major highways.
The five segments differ most markedly according to respondent interest in vehicle
technologies9, where:
1. The “CV-oriented” segment (representing 23% of the Canada-wide sample and 19%
of the Metro Vancouver sample) demonstrates a dislike for all other vehicle types,
particularly ZEVs but also HEVs. Although the respondents in this segment find some
value in ZEV incentives, they have no willingness to pay for any vehicle type other
than CVs.
2. The “HEV-oriented” segment (21% of the Canada-wide sample and 26% of the Metro
Vancouver) expresses significant and positive value for HEVs, preferring HEVs over all
Respondent segments differ according to alternative specific constants, attribute coefficients, and individual
characteristics.
9 Here we discuss differences in segments that are statistically significant at a 90% level of confidence or
greater.
8
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other vehicle types, likely because of the importance they place on fuel costs savings.
However, despite expressing dislike for ZEVs (as indicated by negative and significant
constants for BEVs and HFCVs) these respondents also place value on ZEV
incentives. Due to the segment’s sensitivity to fuel costs savings, with a large enough
incentive, it is possible that some respondents in this segment’s willingness to pay
for PHEVs could increase.
3. The “PHEV-oriented” segment (representing 22% of the Canada-wide sample and
18% of the Metro Vancouver sample) are sensitive to fuel costs and express interest
or value in HEVs and PHEVs, relative to CVs, expressing slightly more interest or
willingness to pay for PHEVs when they have access to home charging and DC fast
charging. Although members in this segment see fuel savings and ZEV incentives as
valuable, they appear to show disinterest in BEVs (i.e. negative constants for the
vehicle types when all vehicle attributes are held constant). Interestingly, this group
shows slight interest or willingness to pay for HFCVs, when hydrogen fuel availability
is high (i.e. at 100% of gas stations) and the vehicle range is 500km or higher.
Considering fuel costs savings and incentives could make HFCVs even more
desirable to some members of this segment.
4. The “ZEV-curious segment (representing 21% of the Canada-wide sample and 21% of
the Metro Vancouver sample) expresses high value for HEVs relative to CVs. It also
expresses disinterest in PHEVs, yet place significant and positive value on PHEV
range. This may suggest some sensitivity to electric range as also indicated by their
negative valuation of BEV range. However, despite this, they appear to be somewhat
curious about BEVs and HFCVs. Although they express neither interest nor disinterest
in BEVs and HFCVs, relative to CVs (i.e. equivalent valuation of BEVs, HFCVs and
CVs), 70% of respondents who chose a HFCV, and almost 40% of those who chose a
BEV in the choice exercises belonged to this segment. We therefore call this segment
the ZEV-curious segment, as they may be interested in ZEVs, most likely BEVs and
HFCVs.
5. The “PEV-enthusiast” segment (representing 13% of the Canada-wide sample and
17% of the Metro Vancouver sample) expresses a high value for PHEVs and BEVs
(the highest of all segments) relative to CVs, and to a lesser extent HEVs. However,
individuals in this segment are ambivalent towards HFCVs, associating them with
neither interest nor disinterest. Members of this segment also see ZEV incentives as
highly valuable, substantially more than any other segment. Surprisingly, vehicle
range and charging access did not emerge as significant attributes. This could
indicate that their enthusiasm for PEVs is directly linked to the technology itself and
their interest is not necessarily sensitive to charging access.
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Table 12 also presents the willingness-to-pay for all segments. The PEV-enthusiast segment
has the highest willingness-to-pay values for HEVs, PHEVs and BEVs, indicating that even if
fuel costs are equivalent to that of a CV and regardless of range, the average respondent in
this segment would pay over $90,000 extra (relative to a CV) for an HEV, or pay more than
$150,000 extra for a BEV and over $200,000 for a PHEV. These willingness-to-pay values
seem inflated and should not be interpreted in a literal sense, but they do indicate a strong
level of enthusiasm for PEVs (hence the “PEV- enthusiast” label). It should be noted that
these values are similar to the willingness-to-pay values for the PEV-enthusiast segment in
our 2015 study (Axsen, Goldberg et al. 2015). The PHEV-oriented segment generally prefers
PHEVs and HEVs, and is on average willing to pay just over an extra $5,000 for PHEVs (with
home charging and DC fast charging access) and $4,000 of HEVs. The HEV-oriented and CVoriented segments do not have positive willingness-to-pay values for any ZEVs.
The segment membership model (lower half of Table 12) provides further description of the
respondents in each identified segment. The CV-oriented segment is used as the “base,” or
reference point, for the other segments. While the segments do not generally differ from the
CV-oriented group in terms of income, dwelling type or household number, we do note some
statistically significant differences. Specifically, we observed that, relative to the CV-oriented
segment:
1. The HEV-oriented segment is more likely to be engaged in an environmental lifestyle,
express environmental concern, and express altruistic values, but less likely to
express biospheric values. Members of this segment are also more likely to reside in
Metro Vancouver. They are also likely to have higher levels of education, specifically a
university degree.
2. The PHEV-oriented segment is more likely to express environmental concern, and
they are also more likely to be younger and have higher level of education, especially
university and graduate degrees.
3. The ZEV-curious segment is more likely to be engaged in an environmental lifestyle
and express environmental concern, and is more likely to reside in Ontario and
Quebec. They are also more likely to be younger and have higher levels of education.
4. The PEV-enthusiast segment is more likely to be engaged in an environmental
lifestyle and express environmental concern, despite expressing lower biospheric
values. They are also more likely to be younger, have higher levels of education and
reside in Metro Vancouver.
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Table 12: Latent-segment results 5-segment solutions (Canadian-wide sample, n=2124, and Metro Vancouver sample, n=319)
Segment name
Percentage of respondents in segment
Canada-wide
Metro Vancouver
Measure of vehicle interest (s)
HEV
PHEV
BEV
HFCV
Measure of preferences (coefficients)
PHEV range (km)
BEV range (km)
HFCV range (km)
Vehicle price (CAD$)
Fuel cost (CAD$/week)
Incentive
value (CAD$)
Home charging (Level 1 or 2)
Workplace charging (Level 1 or 2)
Public charging (% of destinations)
DC fast charging (access on major highways)
Hydrogen station availability (% of gas stations)
Implied willingness-to-paya
Vehicle Type
HEV (all else held constant)b
PHEV-60km (all else held constant) b
+ home charging & DC fast charging
BEV-220km (all else held constant) b
+ home charging & DC fast charging
HFCV-500km (all else held constant) b
10% gas stations
50% gas stations
100% gas stations

CV-oriented

HEV-oriented

23%
19%
-2.8424
-4.8964
-8.865
-4.9464
0.0015
0.0059
0.0003
-0.0002
-0.0001
0.0001
-0.1087
-0.2934
0.0121
0.8032
0.0173

PHEV-oriented

21%
26%
1.4845
-1.4798
-5.6417
-4.2875

*
*
*
*

-0.0006
0.0064
0.0024
-0.0003
-0.0133

*

0.0001
-0.252
0.1833
0.0057
0.1586
0.0212

*

$
$

(18,143)
(31,254)

$
$

5,086
(5,070)

$

(56,586)

$

(19,328)

$

(31,573)

$

(14,689)

ZEV-curious

22%
18%
1.2799
0.5683
-2.8657
-2.4106

*
*
*
*

0.0026
0.0025
0.0022
-0.0003
-0.0163

*
*

0.0003
0.6582
0.0452
0.0019
0.3137
0.0155

*

$
$
$
$
$
$
$
$
$

4,411
1,959
5,309
(9,877)
(6,527)
(4,434)
(3,900)
(1,764)
905.89

PEV-enthusiast

21%
21%
*
*
*
*

*
*
*
*
*

*
*

$
$

13%
17%

0.6512
-0.6223
0.058
0.0955

*

0.0035
-0.0027
0.0003
0
0.0001

*

0.0001
-0.0145
0.1078
0.0048
0.1675
0.0011

*

20,622
(12,968)

*

*
*

1.1644
2.708
1.9836
-0.9605
0.0006
0.001
0.0015
0
0
0.0001
-0.071
0.2011
0.0019
-0.2452
0.0106

*
*
*

*

*

$ 92,256
$ 214,556
$ 157,161
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Segment name
Percentage of responds in segment
Canada-wide
Metro Vancouver
Class membership model [relative to base = CV-oriented]
Lives in Metro Vancouver
Lives in BC
Lives in ON
Lives in QC
Technology-oriented lifestyle score
Environment-oriented lifestyle score
Liminality score
Environmental concern (NEP score)
Biospheric value score
Altruistic value score
Age
15-34
35-44
45-54
55-64
65+
Income
<$40,000
$40,000-$59,999
$60,000-$89,000
$90,000-$124,999
$125,000+
Education
Other
College, CEGEP, or other non-university diploma
University degree (Bachelor)
Graduate or professional degree
Housing type
Detached House
Attached House (e.g. townhouse, duplex, triplex, etc.)
Apartment
Mobile Home
Number of people per household

CV-oriented

23%
19%
[Base]

PHEVoriented

HEV-oriented

21%
26%
0.9655
-0.5898
0.193
-0.2634
-0.111
0.2258
0.089
0.4834
-0.5023
0.383

*

*
*
*
*

ZEV-curious

PEV-enthusiast

22%
18%

21%
21%

13%
17%

-0.2437
0.1089
-0.1986
-0.1806
0.0344
-0.0755
0.3878
0.4891
0.0376
-0.0088

0.3163
0.5003
0.6192
0.552
-0.0627
0.3534
0.1984
0.284
-0.212
-0.0751

1.292
-0.7298
-0.2157
0.37
0.1023
0.5254
-0.1266
0.5815
-0.3953
0.0756

*

0
-0.3054
-0.8359
-1.1509
-0.8112

*

*

*
*
*
*

*
*
*

[Base]

[Base]

[Base]

[Base]

0
0.0629
-0.1204
-0.1244
-0.05

0
-0.5205
-0.6403
-0.6448
-0.612

0
0.4219
0.2226
0.4137
0.4126

0
0.4958
0.2492
0.3986
0.4662

0
0.367
0.7566
0.4574

*

0
0.1305
0.2191
0.0566
-0.0489

*significant at a 90% confidence level or greater
a We only depict willingness-to-pay calculations where the coefficient estimates are significant at a
2015, $1.00 CDN is equivalent to $0.80 USD and €0.70 EUR
b Willingness-to-pay values for vehicle types reflect the estimated value of a vehicle type all other
Note: Because the coefficient estimate for ZEV range are not statistically significant in many cases,
include the value of electric range. Range was only significant for the PHEV-oriented and ZEV-curious

0
0.274
0.9074
0.9276
0
-0.0744
0.069
0.3736
0.1332

*

0
-0.5318
-1.0705
-0.8265
-1.0765

*

0
-0.3553
-0.5703
-0.131
-0.2014
*

0
0.4572
0.4622
0.5345
0
-0.0371
-0.0042
-1.0629
0.0694

0
-0.0182
0.225
0.4418
0.5858
*

0
0.5688
0.9538
0.5525

*

0
-0.4152
0.1004
-0.1215
0.0472

90% confidence level or greater. As of February 12,
attributes held constant, unless otherwise specified.
our willingness-to-pay calculations for ZEV do not
segments.
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5. Conclusion
The successful deployment of ZEVs – in Metro Vancouver and beyond – depends on the
awareness, understanding and preferences of the consumer market. We designed the
Canadian Zero Emissions Vehicle Survey to examine the factors underlying consumer
preferences for ZEVs. With a representative sample of new vehicle buying households in
Metro Vancouver (353 respondents), our survey assessed respondent demographics,
lifestyles, values, driving habits, awareness of and interest in ZEVs, perceptions of ZEVs,
home and work recharge access, public charger awareness, as well as preferences for
PHEVs, BEVs, and HFCVs. We also identify various consumer segments that have differing
interest in and preferences for ZEVs.
We find that overall understanding and awareness of ZEVs is low, with less than one-third
having experience with and knowing how to fuel the most popular ZEVs on the road (i.e. the
Chevrolet Volt, the Nissan Leaf, and the Hyundai Tucson Fuel Cell). In terms of respondents’
charging access, home and public charging were greater than workplace charging access.
Over 60% reported some level of home charging access, with 46% reporting Level 1, and
32% reporting Level 2 access. Charging access was more restricted in apartments and
attached homes, and with street and lot parking, impacting over half of respondents who
live in these dwelling types and/or use these parking types. A majority of respondents
reported some awareness of public chargers, with 70% being aware of at least one public
charger and one-third aware of two or more. Workplace charging is limited at present, but
respondents believe there is potential for more in the future: over half of respondents
reported that they anticipate that their workplace will or may install a charger in the next 510 years. We find that Early Mainstream respondents have greater understanding of ZEVs,
more awareness of public chargers, and better access to home charging, compared to Late
Mainstream respondents.
We identify distinct groups of respondents based on preferences and socio-demographic
characteristics. We also find several measures of ZEV interest among Metro Vancouver
respondents: over 50% of respondents reported positive opinions towards PEV technology;
17-35% indicating they would be willing to pay extra to purchase some type of ZEV; and 56%
of respondents fall into segments that are relatively more receptive to ZEVs. On average,
respondents with ZEV interest tend to be younger and more highly educated, and are more
likely to be engaged in an environmental lifestyle and express higher levels of environmental
concern than non-ZEV-receptive respondents. We also find that respondent interest in and
receptivity towards ZEVs could be potentially motivated by environmental considerations
and interest in new technologies.
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Future research could focus on following-up with Early Mainstream respondents who
expressed interest in ZEVs, to examine the link between stated interest and actual purchase
behaviour. Future work could also compare our present survey data with past survey data,
namely our 2015 Electrifying Vehicles Study, to explore time trends in ZEV interest,
awareness and perceptions. Such work could serve to improve our survey techniques and
interpretation of results, as well as provide clearer direction for ZEV-promoting policy
initiatives. Lastly, using the preferences for ZEVs that we observe and describe, it would be
valuable to estimate how ZEV usage could reduce greenhouse gas emissions and improve
air quality in Metro Vancouver by integrating these data into our ZEV forecasting model
called REPAC.
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