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What we do at START 

• Explore technical, social, and policy aspects 
of sustainable transportation, including: 
– Zero-emissions vehicles (plug-in electric and 

hydrogen fuel cell vehicles)  

– Autonomous vehicles (upcoming) 

• Assess four themes using: 

1. Surveys 

2. Interviews 

3. Modeling 

4. Policy analysis 

Markets for 
low-carbon 
transport  

Low-carbon 
fuel supply 

and 
infrastructure 

Acceptance 
of alternative 

fuels and 
policy 

Modeling of 
low-carbon 
transport 
systems 
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START outputs 
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A focus on ‘mainstream’ buyers 

Passenger Vehicle Owners 

New vehicle buyers 

Potential  

“Early Mainstream”  

ZEV buyers (~25%) 

ZEV “Pioneers” (< 1%) 
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What is ‘demand’? 

• Actual demand: ZEV market share (< 1% 

total sales across Canada) 

• Latent demand: “demand for a product or 

service that a consumer cannot satisfy 

because… the product or service is not 

available, or because they do not know that it 

is available.” 

• Q1: What is the latent demand for ZEVs? 

• Q2: How can policy push sales towards latent 

demand? 
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CANADIAN ZERO-EMISSIONS 

VEHICLES SURVEY (CZEVS) 
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Canadian Zero-Emissions Vehicle 

Survey (CZEVS) overview 

Background survey Consumer learning 
Consumer 

preference survey 

• Household info. 

• Vehicle info. 

• ZEV awareness 

• Charger access 

• Lifestyle, values, 

and attitudes 

• Demographics 

• “Buyer’s Guide” 

• Vehicle 

technologies 

• Recharging/ 

refueling 

• FAQs 

• Design exercises 

• Stated choice 

experiment 

• Perceptions of  

ZEVs 

• Purchase intention 
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Canada-wide sample (n = 2,123) 

Oversamples in: Ontario, Quebec, British Columbia, Metro Vancouver and 

City of Vancouver 
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KNOWLEDGE & AWARENESS  
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“Awareness” of models is increasing 

“I have heard of this…” 
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And so is awareness of public chargers 

“Have you seen any electric vehicle recharge stations 

at the parking spots or spaces you use?” 
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But knowledge is still low… 

% of respondents 

 

10% 

43% 

26% 

23% 

16% 

0% 20% 40% 60% 80%

Toyota Prius

Chevy Volt

Tesla Model S

Nissan Leaf

Hyundai Tucson F-Cell

Gas 

Electricity 

Gas & electricity 

Hydrogen 

I don’t know 

Gas 

Electricity 

Gas & electricity 

Hydrogen 

I don’t know 

Gas 

Electricity 

Gas & electricity 

Hydrogen 

I don’t know 

Gas 

Electricity 

Gas & electricity 

Hydrogen 

I don’t know 

Gas 

Electricity 

Gas & electricity 

Hydrogen 

I don’t know 

Correct 

Correct 

Correct 

Correct 

Correct 

“How would 

you fuel this 

vehicle?” 

Toyota Prius  

(Hybrid) 

 

Chevrolet Volt 

(PHEV) 

 

Tesla Model S 

(BEV) 

 

Nissan Leaf  

(BEV) 

 

Hyundai Tucson  

Fuel Cell 

(HFCV) 
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CONSUMER PREFERENCE 

SEGMENTS 
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Characterizing potential early 

mainstream ZEV buyers 

Willingness-to-pay for ZEVs 
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POLICY SIMULATIONS  
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29% 

45% 

49% 49% 

39% 

Incentives are more important to latent 

demand than infrastructure 

Source: Kormos, Axsen, Goldberg, & Long (Revise & Resubmit), Transportation Research - D  
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ACCOUNTING FOR REAL-

WORLD CONSTRAINTS 
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Constrained 
Demand 

 

Unconstrained 
Demand 

ZEV 
familiarity 

 

Dealership 
availability 

= x x 

Model 
variety 

x 

REPAC Model: REspondent-based 

Preference And Constraints 

 

Source: Amy Miele, Masters Candidate, START, School of Resource and Environmental Management   
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REPAC results: 2017 market share 

under various constraints 

0% 10% 20% 30%

Current constrained demand

Only dealership constraint
applied

Only familiarity constraint
applied

Only model variety constraint
applied

Current latent demand

Market share (% of vehicle sales) 

PHEVs

BEVs

HFCVs

Source: Amy Miele, Masters Candidate, START, School of Resource and Environmental Management   

24% 

11% 

8% 

5% 

0.7% 
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Canada’s ZEV targets 

• Government of Canada has committed to 30% of new 

vehicle sales being electric by 2030 

• But Canada is not on track to meet adoption targets 

• Current policies could result in new ZEV market share 

between 9%-17% by 2040 

• Federal ZEV Strategy in the works 

• ZEV Policy Handbook rated policies on 5 criteria: 

1. Effectiveness (market share using REPAC) 

2. Cost effectiveness (by government) 

3. Public support 

4. Simplicity 

5. Transformational signal 

 
Source: Melton, Axsen, Goldberg, Moawad, & Wolinetz (2017)   
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Policy packages to help achieve 

Canada’s climate mitigation targets 

To achieve levels of ZEV uptake needed to meet Canada’s longer-

term climate targets (i.e., 40% of ZEV sales by 2040), can 

implement:  

1. a demand-focused policy package that includes national long-

term incentives of $6,000 per ZEV for 20 years;  

2. a supply-focused package centered on a national ZEV 

mandate requiring 40% ZEVs by 2040; or  

3. a supply-focused package with a strengthened national 

vehicle emission standard (decreasing fleet emissions to 71 

gCO2e per km by 2040).  
 

• Note: All three packages also include increased public charging 

deployment and electric vehicle-friendly building codes adopted in all 

provinces.  

Source: Melton, Axsen, Goldberg, Moawad, & Wolinetz (2017)   
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Conclusions 

• Latent ZEV demand is high among mainstream buyers 

• Consumers are varied in their ZEV preferences, valuation 

of attributes, and response to policies 

• Can reduce gap between actual and latent demand via: 

– Demand-focused policies (e.g., incentives) 

• Incentives appear to be more powerful than infrastructure at 

stimulating ZEV uptake 

– Supply-focused policies (e.g., a ZEV mandate) 

• Absence of supportive policy will limit ability to realize 

latent demand for ZEVs and thus to help achieve Canada’s 

long-term greenhouse gas reduction targets  

 



Christine Kormos: ckormos@sfu.ca 

START Director: Jonn Axsen: jaxsen@sfu.ca 

Research Manager: Zoe Long: zoe_long@sfu.ca   

Thank you. Any questions? 

mailto:ckormos@sfu.ca
mailto:ckormos@sfu.ca
mailto:jaxsen@sfu.ca
mailto:jaxsen@sfu.ca
mailto:zoe_long@sfu.ca


SFU Curriculum Workshop              September 2015 

 

Design space exercise 

• Higher 

and lower 

price 

scenarios 
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What is the level of “understanding” 

among the mainstream sample? 
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Distance driven 
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Home and workplace charging access 

6% 

55% 

10% 

13% 

34% 

5% 

53% 

14% 

17% 

33% 

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

An existing electric vehicle
recharging station

Regular 110/120V outlet

220/240V outlet

Electrical panel

None of the above

Percentage of respondents 

25-50 ft from parking space Within 25 ft of parking space

“Do you have access to any of the following 

within 25 feet and 26-50 feet from where you 

plan to park your new vehicle?” 

Does that primary work/school location 

currently have one or more parking spots 

with an existing electric vehicle charger OR 

outlets nearby? (n = 925) 

11% 

60% 

14% 

15% 

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

I don't know

No

Yes, there is at least one outlet
nearby

Yes, there is at least one charger
nearby

Percentage of respondents who frequently park in 1 
location 

n=925 



 

 

PEV 

new 

market 

share 
(British 

Columbia) 

Source: Wolinetz & Axsen (2017), Technological Forecasting & Social Change 
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Weaker demand focused policy 

$5k subsidy, 5 years 

“Weaker” demand-focused policies might 

get us to 1%-10% new market share…  
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Source: Wolinetz & Axsen (2017), Technological Forecasting & Social Change 

Continuing aggressive incentives and 

charger deployment could get up to  

~20% by 2030  

Weaker demand focused policy 

$5k subsidy, 5 years 
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Source: Wolinetz & Axsen (2017), Technological Forecasting & Social Change 

“Full” PEV supply needed to get to 

30% or higher  
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CV-

oriented 

23% 

Five distinct consumer segments  

Valuation 

of CVs 
c 

WTP for 

HEVs and 

ZEVs 
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Five distinct consumer segments  

HEV-

oriented 

21% 

CV-

oriented 

23% 

WTP for HEVs 

WTP for ZEVs 

Cost sensitive 

Environmentally  

concerned 

Altruistic 

Higher education 
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PHEV-

oriented 

22% 

HEV-

oriented 

21% 

CV-

oriented 

23% 

Five distinct consumer segments  

WTP for PHEVs, HEVs, 

and HFCVs 

WTP for BEVs 

Range sensitive 

Value home charging, DC 

fast charging  

and H2 refueling 

infrastructure 
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Younger 

Higher education   
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PHEV-

oriented 
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HEV-

oriented 

21% 

CV-

oriented 

23% 
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Five distinct consumer segments  

PHEV-
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22% 20% 21% 23% 

0%

5%

10%

15%

20%

25%

Strong 

environmental 

attitude and 

value EVs over 

other vehicles. 

Most likely 

group to buy EV 

as next car, 

especially with 

right incentives.  

Environmentally 

conscious and 

prefer hybrids 

at the moment, 

but curious 

about EVs. 

May consider 

buying one once 

EV ranges are 

longer.  

Not 

interested 

in hybrids or 

EVs and will 

likely be the 

last to adopt 

this new 

technology.  

Concerned 

about the 

environment, 

and value the 

flexibility of 

plug-in hybrids. 

Improved home 

and fast 

charging could 

increase their 

interest in 

buying a PHEV.  

Environmentally 

conscious and 

strongly prefer 

hybrids but not 

EVs. Will likely 

adopt hybrids 

soon, or even 

plug-in hybrids 

with the right 

incentives. 

Electrified 

orientation  

Gas-orientation  

EV-accepting EV-rejecting 

3

8 



SFU Curriculum Workshop             September 2015 

PEV-
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Comparing PEV policies 

Demand-focused policy 

• Purchase incentives 

• Non-monetary incentives (HOV lane, etc.) 

• Charger deployment 

 

Supply-focused policy 

• ZEV mandate (sale requirements) 

• Fuel efficiency standards 

• Low-carbon fuel standards 

 
Adapted from: Melton et al. (2017), Energy Policy 


