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This paper investigates the preferences for vehicle 
purchase, in order to find the barriers to electric vehicle 
adoption in the transportation sector.

Revealing preferences for different vehicle technologies.

This is a survey that has been conducted with a Discrete 
Choice Experiment (DCE), a particular methodology:

in January 2021

among 1000 respondents, representative of the French
population

An example of DCE methods applied to the analysis of vehicle 
adoption rates for alternative energies.
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S U S T A I N A B L E    M O B I L I T Y
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Car (passenger) traffic accounts for about 12% of the greenhouse gas emissions 
generated by EU countries (15% worldwide).

The EU has reduced its emissions by 23% since 1990, while emissions from road transport 
have increased by about 20%.

GLOBAL CONTEXT

Stratégie 
Nationale bas 

carbone (SNBC, 
2020)

Technological
solutions

+
Changes in 
behaviour
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In 2019, only 200 000 electric vehicles out of 32 million in France.

What are the main reasons for the current low electric vehicle adoption 
rates ?

What  can we do in terms of public policies in order to overcome the 
barriers to entry and increase electric vehicle adoption rates ?

RESEARCH QUESTIONS
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US studies:
Hess et al. (2012), Danziano (2013), Liu et 
al. (2017), Hidrue et al. (2011), Helveston
et al. (2015), Tanaka et al. (2014).

EU studies:
Giansoldati et al. (2018), Chorus (2013) ,  
Dimitropoulos et al.(2016), Rasouli (2016), 
Kim et al. (2014) , Hoen et al. (2014), 
Achtnicht et al. (2012) , Ziegler (2012) , 
Hackbarth et al. (2013), Jensen et al. 
(2013), Cherchi (2017).

Other countries :
Wang et al. (2017) , Jones et al. (2013), 
Daziano et al. (2017),  Axsen et al. (2009), 
Shin et al. (2012),  Qian et al. (2011), 
Potoglou et al. (2007). 

INTRODUCTION
LITERATURE REVIEW

No SP studies on the french case.

No uncertainty in the levels of the 
attributes.

No analysis on risk attitudes.

Heterogeneity in preferences:
socioe-economic determinants;
Depends on electric car knowledge?
Depends on risk attitude (attitudinal 
variable)?
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EVIDENCE FROM THE LITTERATURE

The high price, low range and potentially long charging time are adoption barriers for 
battery electric vehicles. Carley et a.l (2013) Graham-Rowe et a.l. (2012)

Consumers are willing to pay 100$ for a one mile increase in electric car range, Daziano and 
a.l. (2013).

The low proportion of charging stations is also a barrier to entry, Tanaka et al(2014), 
Hackbarth et al (2013), Achtnitch (2012).

Hybrid vehicles are considered to be the most likely alternative to conventional vehicles, 
Daziano and a.l (2013).
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OUR PAPER 

Different vehicle types may mean different purchasing behaviour ➔ Different preferences for 
vehicle attributes

2 sub-samples

Small vehicles (~500 respondents) Medium (Other) vehicles (~500 respondents)
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OUR PAPER

The Literature uses fixed vehicle attributes.

However, in real life, battery range, fuel cost and charging infrastructure are subject to 
fluctuations or uncertainty.

Liu et al. (2017) suggests that adding this uncertainty factor may increase realism.

We give our infrastructure different possible values according to projected scenarios.
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METHOD:
THE DISCRET CHOICE EXPERIMENT (DCE)

1/ DESIGN

• Bridges et al. (2013) ,

• Johnson et al. (2019)

• Attributes and levels:

• Nb : Marshall et al. 
(2011)

• Content: Qualitative 
phase (Coast et al., 
2012; Kløjgaard et al., 
2012; Louvier and 
Lancsar, 2009)

• Experimental design to 
build the scenarios

2/ SURVEY

• # of respondents

• Type of survey :
• Interviews /

• Auto-administered
(online or paper) /

• Survey institute

• Content: 
• DCE module + other

questions

3/ ANALYSIS

• Hauber et al. (2016)

• Statistics on choices and 
Dominant preferences:

• Difficulty of choice or 
lexicographic
preferences (Scott, 
2002)

• Conditional logit

• ➔ Average
preferences

• Mixed logit (Train, 2009) 
or Latent Class 

• Heterogeneity of 
preferences

• ICLV models

• Psychological
positionings

Environmental
Economics:

Stated Preference
Methods

Theorical framework in 
microeconomics :

Lancaster  (1966) and 
Mc Fadden (1974)
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OVERVIEW OF THIS DCE

1/ DESIGN

• Attributes and levels:

• #: 6 attributes, 3 to 6 
levels.

• Content: 8 choices  
between 3 labelled 
alternatives.

• Experimental design

• Three blocks 
containing 8 choice 
cards..

• D-Efficient design.

2/ SURVEY

• ~ 1022 respondents

• January 2021

• Online survey.

• Content: 

• DCE module + 
additional questions

3/ ANALYSIS

• Descriptive analysis

• Conditional logit

• Average preferences

• Mixed logit or Latent 
Class 

• Heterogeneity of 
preferences

• ICLV models

• Psychological 
positionings

• This study 
investigates the 
barriers to electric car 
adoption in the 
French transport 
sector.

• It analyses 
preferences for the 
purchase of 
alternative vehicles.
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OVERVIEW OF THIS DCE

Respondents have to make choices between three options.

In our case, respondents are citizens who choose between a battery electric vehicle
(BEV), a plug-in hybrid vehicle (PHEV) and a conventional vehicle (CEV).

Each option is defined by a set of attributes taking different values.

Three of these attributes are monetary costs (purchase, fuel, maintenance) ; the others
include vehicle range, environmental label (GHG emissions) and the proportion of
refueling infrastructure available.
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o In the following choice card, which 
car do you prefer between:

o The diesel/gasoline car

o The electric car

o The plug-in hybrid car
?

This DCE : Example of a choice card
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o In the following choice card, which 
car do you prefer between:

o The diesel/gasoline car

o The electric car

o The plug-in hybrid car
?

This DCE : Example of a choice card

Each option is defined by a set of attributes taking different values.
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THE CHOICE OF THE ATTRIBUTES

The number of attributes must be limited to avoid the cognitive burden / without 
omitting any fundamental attribute.

Choice of the attributes and levels based on :
The literature,

Discussions with transports experts.
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ATTRIBUTES AND LEVELS

Monetary Attributes:( 70% ; 100%; 130%) of reference vehicle
Purchase price,

Fuel costs,

Maintenance costs.

Vehicle range: (70% ; 100%; 130%) of reference vehicle.
Maximum distance travelled with a single charge.

Environmental Label: (A ; B ; C ; D ; E ; F ; G)
Depends on the amount of GHG emissions during use 

Infrastructure amount : (1/5 ; 3/5 ; 5/5 )
The infrastructure amount depends on the presence of risk or not.
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FOCUS ON INFRASTRUCTURE AMOUNT (1/2)

Without riskWith risk

50%

5/5 3/5

50%

Regular electric charging time = 8 
hours

Electric fast charging = 30 mins.

Assumption : users will only charge 
in public using electric fast-charging.
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Without riskWith risk

50%

5/5 3/5

50%

Regular electric charging time = 8 
hours

Electric fast charging = 30 mins.

Assumption : users will only charge 
in public using electric fast-charging.

Future proportion of stations 
depends on :

Public, private investment

Proportion of electric vehicles

Attribute is either certain or 
composed of two equally likely 
scenarios.

FOCUS ON INFRASTRUCTURE AMOUNT (1/2)
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THE AIM OF THE EXPERIMENTAL DESIGN

With six attributes and three to six levels each, 6 * 35 = 1458 possible scenarios, 
questionnaire would be far too heavy if all combinations were presented.

How to select the options that are submitted to respondents ?
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THE EXPERIMENTAL DESIGN

Experimental design using the D-optimal criterion.

Minimize the size of the variance-covariance matrix of parameters given a prior for 
coefficients.

We obtain a first version with 24 choice sets which were blocked into three blocks : 8 
choice sets per respondent.

This first version has been administrated to a test sample comprising 100 respondents 
(focus group) to estimate prior coefficients in November 2020.

The results were then used to formulate the current design.
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PRESENTATION OF THE QUESTIONNAIRE

< 20 minutes.

Description of the survey:
the attributes, example of a choice task.

8 choice cards ➔

Monetary Attributes:( 70% ; 100%; 130%) of reference vehicle
Purchase price,

Fuel costs,

Maintenance costs.

Vehicle range: (70% ; 100%; 130%) of reference vehicle.
Maximum distance travelled with a single charge.

Environmental Label: (A ; B ; C ; D ; E ; F ; G)
Depends on the amount of GHG emissions during use 

Infrastructure amount : (1/5 ; 3/5 ; 5/5 )
The infrastructure amount depends on the presence of risk or 
not.
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PRESENTATION OF THE QUESTIONNAIRE

< 20 minutes.

Description of the survey:
the attributes, example of a choice task.

8 choice cards

Additional questions to respondents 

choosing the conventional (diesel/gas) 

vehicle in all choice sets.

General questions regarding the 

respondent’s characteristics 

Final questions on socio-demographic 

situation, transport, risk and 

environmental behaviour.
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DATA COLLECTION

Survey in January 2021.

Survey using a professional selected sample representing the French 
population.

1022 respondents:

512 with the “small vehicles” choice set.

510 with “other vehicles” choice set.
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THEORETICAL FRAMEWORK

Three axioms

1. Revealed preference theory

B>A if U(B) > U(A)

2. Characteristics demand theory

V = f (X,b)

3. Random Utility theory

U = V + e
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THEORETICAL FRAMEWORK

Three axioms

1. Revealed preference theory

B>A if U(B) > U(A)

2. Characteristics demand theory

V = f (X,b)

3. Random Utility theory

U = V + e

Econometric models: 
• Conditional Logit (CL) model
• Random Parameter Logit (RPL) model
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METHODOLOGIE

Electric car

Respondents

• Gender
• Age
• Income
• Education
• Etc.

Socioeconomic
characteristics • Price

• Fuel Cost
• Maintenance Cost
• Vehicle Range
• Infrastructure Amount
• Environmental Label

Hybrid car

Diesel/gas
car

Z1, Z2, … , ZA X1, X2 ,…, XK

Alternatives’ attributes

Lancaster’s characteristics of value theory (Lancaster, 1966) + random utility theory (McFadden, 1974) :

𝑈𝑛,𝑖 = 𝑉 𝑋𝑖 , 𝑍𝑛 + 𝜀𝑖,𝑛

𝑈𝑛,1 > 𝑈𝑛,2 ⟹ Choice of alternative 1 over alternative 2
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ESTIMATION RESULTS (RPL MODEL WITHOUT INTERACTIONS)
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ESTIMATION RESULTS (RPL MODEL WITHOUT INTERACTIONS)

… compared to 
conventional vehicle
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ESTIMATION RESULTS (RPL MODEL WITHOUT INTERACTIONS)

… compared to
5/5 stations
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ESTIMATION RESULTS (RPL MODEL WITHOUT INTERACTIONS)

• Model without interaction terms : 
Socio-economic and psychological 
variables are not included

• No estimation of socio-economic 
characteristics 

• No estimations of effects from
• risk, 
• technological and 
• environmental attitudes
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Conclusion and discussion (1/2)

1. All monetary attributes are significant for both vehicle categories.
Purchase price > Fuel costs > Maintenance costs

2. Vehicle range is significant in both categories.
3. Environmental label is significant in both categories.
4. The hybrid ASC is positive and significant for the small category. 
5. Both EV & hybrid ASC’s are negative and significant for the medium category.
6. Infrastructure

The lower infrastructure amounts are negative and significant for the small category.
All Infrastructure amounts are negative and significant for the medium vehicle category.

Results

1. Users prioritize immediate costs (purchase price) over usage costs (fuel/maintenance costs).
2. Respondents see different uses for the vehicles that are presented to them.
3. Medium vehicle users prefer conventional vehicles when all attributes are taken into account.
4. Hybrid and Electric vehicles are more popular with small users.
5. Medium vehicle users require higher infrastructure amounts for their usage.
6. Users may care about the environment or be cautious about future public policies on vehicle emissions 

(e.g.: Paris 2024).

Interpretation
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Conclusion and discussion (2/2)

• High purchase price is the main barrier for widespread electric vehicle adoption.

• Subsidies for alternative vehicles and penalties for conventional vehicles will be more efective than fuel 
taxes in order to help promote alternative vehicle adoption.   

• The uncertainty surrounding the future level of charging infrastructure is a factor preventing electric 
vehicle adoption, especially for medium vehicle users.

• Policy makers need to invest in charging infrastructure to help promote electric vehicles especially for 
medium users, i.e. outside urban areas.

Lessons for policy makers
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WORK IN PROGRESS

Electric car

Respondents

• Gender
• Age
• Income
• Education
• Etc.

Socioeconomic
characteristics • Price

• Fuel Cost
• Maintenance Cost
• Vehicle Range
• Infrastructure Amount
• Environmental Label

Hybrid car

Diesel/gas
car

Z1, Z2, … , ZA X1, X2 ,…, XK

Alternatives’ attributes

Knowledge Assessment Questions 

• How much do you know about electric cars ?
• What is the maximum range for a small electric car (e.g. 

Renault Zoe) ?
• What is the minimum amount of time needed to charge a 

small electric car (e.g. Renault Zoe) ? 
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Electric car

Respondents

• Gender
• Age
• Income
• Education
• Etc.

Socioeconomic
characteristics • Price

• Fuel Cost
• Maintenance Cost
• Vehicle Range
• Infrastructure Amount
• Environmental Label

Hybrid car

Diesel/gas
car

Z1, Z2, … , ZA X1, X2 ,…, XK

Alternatives’ attributes

• I take risky decisions concerning my : wealth, health, family
• I like to keep an interest for new upcoming technologies
• In the past five year, I have made donations to environmental charities

Psychological Questions

WORK IN PROGRESS
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Find us on:
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Appendix – Small Values
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Appendix – Medium Values
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Appendix – Questions Asked 1
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Appendix – Questions Asked 2
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Appendix – Questions Asked 3
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