
 

 
1 GHG emissions in Portugal by sector show that 69.8% is accounted by the IPCC energy category, which is 24.5% accounted by the transport category. 

Hence, 0.698 x 0.245 = 0.171 ≈ 17%. 
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A B S T R A C T 

Electric vehicles (EVs) are considered part of the solution in reducing greenhouse gas emissions, climate 

change and fossil-fuel dependency, while also bringing other social and economic positive changes. Yet, 

achieving these benefits depends on greater market uptake. To help the transition to an electrified transport 

sector we created a stated preference survey to identify consumer preferences towards attributes and 

technologies of electric vehicles, aiming to provide material for manufacturers to improve their product, and 

governments to develop better policies. Price and operation cost are found to be major influencers in 

purchase decisions, with the latter being more important than the first, which is an advantage for EVs. 

Different groups were found to prefer EVs more than others, such as those with 30-49 years of age, Males, 

those with Doctorate degrees, people who have experience with EVs, people with high incomes, large 

distance commuters, people who only have one car in their household, non-single people and those who do 

not live alone. Overall there is a significant willingness to pay for EVs, environmental awareness is present 

among consumers, knowledge about infrastructure is present, and some have already had experience with 

EVs, yet costs with the vehicle remain the most significant attribute valued by Portuguese consumers, 

especially future costs. 

 

1. Introduction 

Humanity is in an environmental crisis. Massive scale 

production and energy utilization without regards for sustainability has 

led to various types of waste and environmental problems such as 

climate change. From 2000 to 2010, greenhouse gas (GHG) emissions 

grew roughly 2.2% per year (IPCC, 2014). They come primarily from 

the combustion of fossil fuels, but also from coal extraction and other 

forms of mining and industrial activities (International Energy Agency, 

2017). In this context, the transport sector is one of the main contributors 

to the present situation (International Energy Agency, 2017). As 

Portugal’s economy has grown in recent decades, so has transport 

demand and, consequently, GHG emissions and toxic gases. According 

to the  Portuguese National Inventory Report on Greenhouse Gases 

(2016), transport is one of the most representative sources of total 

emissions over the period of 1990-2016, with 17%1 of the total.  

Therefore, efficient transportation is needed to solve this key 

challenge that our society faces. Vehicles powered by alternative fuels 

and powertrains offer a solution, with different advantages such as 

improved energy efficiency, emissions reduction and reduced petroleum 

use, and have thus become a research focus around the world. Electric 

vehicles (EVs) have been developing over the years and are considered 

a solution to decrease fossil-fuel consumption and greenhouse gas 

emissions. Electric propulsion is energy efficient, and electric vehicles 

emit no local pollutants and much less greenhouse gases well-to-wheel 

than internal combustion engine vehicles (ICEVs) when electricity is 

produced from renewable sources (Figenbaum, Kolbenstvedt, & 

Elvebakk, 2014). 

Over the years electric vehicle sales have increased 

significantly alongside its market shares. Still, one can see that the EV 

market share is still very low which is a result of the many hurdles that 

need to be overcome. With already proven efficient policies being used 

by governments, as is the case of Norway (Figenbaum, 2017), and 

constant work and development towards the improvement of electric 

vehicle technologies by industry players that offer the same, or better, 

attributes than ICE vehicles, the question about why most people haven’t 

adhered to this new technology remains a problem, with high prices, lack 

of infrastructure, lack of information on the technology, and fear of 

adopting a new vehicle powertrain, being among the main reasons. 

1.1. Objectives 

To accelerate the transition from fossil fuel-based 

transportation to electric energy transportation we need to learn more 

about consumers. Who they are, why they purchase a certain type of 

vehicle and what keeps them from buying electric vehicles, are all 

questions that can help us understand consumer’s decisions and use this 

information to provide better policies, incentives, business models, 

technologies, and increase EV diffusion.  

For this study, we will refer to plug-in hybrid electric vehicles 

(PHEVs), and battery electric vehicles (BEVs) as electric vehicles 

(EVs), as both can use electricity to propel the vehicle as opposed to 

hybrid electric vehicles (HEVs), which use a small electric motor and 

battery pack to make the gasoline powertrain more efficient, but 

ultimately rely on an internal combustion engine, and internal 

combustion engine vehicles (ICEVs) who only rely on the engine. These 
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last ones will be referred to as combustion vehicles (CVs).  

As so, this study aims to make an analysis of consumer 

choices in Portugal; identify relevant attributes in consumers about their 

vehicle purchase choices; find which determinants influence people 

when buying different types of vehicles; and provide reliable data to 

society and people who can use it to make a change. Our research 

questions will then be:  

1. How are Portuguese preferences towards Electrified 

Vehicle Technologies and Attributes?  

2. What drives Electric Vehicle purchase in Portugal? 

 To do so, a survey was conducted in Portugal, and stated 

choice data was gathered regarding vehicle preferences and personal 

characteristics to obtain relations between both, and see which attributes 

are statistically significant. 

 The remaining structure of this article consists of a a 

Literature Review section, where various research papers on the problem 

are reviewed; a Methodology section where the experiment and the way 

it was conducted is explained; a Results section where the experiment 

results are analyzed and discussed in the light of previous research 

papers; and a Conclusions section where the research work and results 

are synthesized and united with the context of the problem, limitations 

are presented and recommendations are made. 

 

2. Literature Review 

 Consumer preferences inform us about tensions existing with 

government incentives, social benefits, manufacturers, research and 

development, and about the overall market evolution and product 

acceptance, giving us the information needed to solve these problems by 

changing and creating policies and answering technology related 

questions, such as what incentives would need to be created or what 

vehicle attributes would need to be changed to achieve widespread 

adoption of EVs. Stated choice methods provide a path to obtain these 

tools by using a survey to obtain preference data on consumers one can 

then analyze the characteristics of actual participants in the market. 

However, there is always some difference between a consumer’s choice 

behavior in the survey conditions created and the choice behavior in the 

real market situation when real money is being used to do the purchase.  

2.1. Measuring Vehicle Preferences 

 Electric vehicle adoption and market evolution research has 

been growing since the early 1990s (Kurani & Turrentine, 1994; Kurani, 

Turrentine, & Sperling, 1996). Many countries have contributed to this 

growth in literature, as authors want to understand the complexities of 

BEV adoption and of the introduction of a new technology in an old 

market. Most studies gather information on consumers who are not 

adopters of BEVs, usually sampling the general public and asking 

questions about BEV perception (Bočkarjova, Rietveld, Knockaert, & 

Steg, 2014; Helveston et al., 2015; Hidrue, Parsons, Kempton, & 

Gardner, 2011; Junquera, Moreno, & Álvarez, 2016; Lane & Potter, 

2007), but in the last few years researchers have begun to gather data on 

people  who have had actual  experience with electric vehicles (Bühler, 

Cocron, Neumann, Franke, & Krems, 2014; Degirmenci & Breitner, 

2017; Graham-Rowe et al., 2012; Hardman, Shiu, & Steinberger-

Wilckens, 2016; Jensen, Cherchi, & Mabit, 2013). 

 Early publications study potential early adopters by 

interviewing multi-car households in the US (Kurani & Turrentine, 

1994; Kurani et al., 1996). Predictions were made that early BEV users 

would be households with 2 or more cars and have a garage where at 

least one car could be parked. In Lane, (2007), car buyers are found to 

have poor knowledge on cleaner car technologies, the environmental 

impacts of cars, and their ownership costs. Early adopters also have pro-

environmental and pro-technology attitudes, are highly educated, have a 

high economic status (Hidrue et al., 2011), have two or more cars 

(Kurani & Turrentine, 1994), are young to middle, would likely have 

owned a hybrid vehicle, have fuel cost concerns, and are mostly male 

(Hidrue et al., 2011). In Hardman et al. (2016), data was gathered from 

actual early adopters. These were found to have a high income, high 

education, higher average car ownership, be mostly male, and a 

significant percentage had owned an HEV before, corroborating most of 

the assumptions made within previous literature. 

 Studies were also made on user responsiveness to BEVs to 

identify barriers to its adoption and find a way to improve and market 

them. A study on the Mini E company in Germany (Bühler et al., 2014) 

involved 79 participants in a 6-month EV trial. Respondents were 

interviewed before, during and after the trial. The study showed that high 

purchase prices and limited range represent the main barriers to 

adoption.  

 Consumer preferences between conventional vehicles and 

cleaner car technologies are another topic that can help understand the 

gap that exists between powertrains. In Helveston, (2015) consumer 

preferences for internal combustion engine, hybrid electric, plug-in 

hybrid electric and battery electric vehicle technologies in China and the 

US are studied, also providing data on differences between countries’ 

evolution in the adoption of EVs. Results showed that gasoline vehicles 

were the most attractive to consumers, and American respondents 

showed a significant lower willingness-to-pay for BEV technology than 

Chinese respondents.  

2.2. Consumer Preferences  

 To increase EV diffusion, manufacturers and governments 

improve EV attributes and policies, respectively. Other factors that are 

improved include infrastructure quality and marketing and sales 

campaigns. Economic studies provide a more objective way to 

understand how consumers see EV attributes and the effectiveness of 

current policies and strategies. As so, this study will utilize an economic 

study framework.  

 Economic studies concentrate on finding the weights of 

attributes in decision-making. Consumers make trade-offs between 

attributes when making decisions, which are then found to be significant 

or not (Liao, Molin, & van Wee, 2017). 

2.3. Economic attributes 

 Economic attributes refer to monetary costs related with the 

vehicle purchase and use. Purchase price is studied in all reviewed 

works and is found to have a highly negative influence on EV adoption. 

Several studies found income to have an effect on this, with people with 

higher incomes being less price-sensitive than others (Achtnicht, Bühler, 

& Hermeling, 2012; Hackbarth & Madlener, 2013; Hess, Fowler, Adler, 

& Bahreinian, 2012; Mabit & Fosgerau, 2011; Potoglou & Kanaroglou, 

2007; Valeri & Danielis, 2015), while Jensen,  (2013) found this attribute 

to be insignificant. Rasouli & Timmermans (2013) found that 

heterogeneity is significantly high when the price of EVs is much higher 

than an ICEV, while Junquera et al. (2016) found that reducing EV price 

in comparison to ICEVs could increase the willingness to buy one. High-

end adopters were found to be more likely to continue purchasing BEVs 
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in the future (Hardman et al., 2016). Car size also has an influence on 

price sensitivity: Consumers who choose used cars also find price to be 

more important than consumers who buy new cars (Hoen & Koetse, 

2014; Jensen et al., 2013). Furthermore, individuals who are more 

interested in the practical aspects of the car, as opposed to design 

characteristics, are less sensitive to price (Glerum, Stankovikj, Thémans, 

& Bierlaire, 2014). 

 Operation cost also appears in every study, although in 

different forms. Almost all studies use energy cost as the attribute: either 

cost per (100) km or both fuel efficiency and fuel price (Musti & 

Kockelman, 2011). Some also include regular maintenance costs (Hess 

et al., 2012; Higgins et al., 2017). Or combine it with energy costs as a 

combined operation cost attribute (Mabit & Fosgerau, 2011). 

Nevertheless, all configurations are found to negatively affect the 

decision to purchase a car, which gives EVs an advantage over ICEVs, 

since EVs generally have lower operation costs (lower energy costs and 

lower maintenance costs). Jensen et al. (2013) found that the marginal 

utility of fuel cost for EVs is much higher than for ICEVs, while Higgins 

et al. (2017) found that those that care about fuel economy are more 

likely to acquire an EV. Moreover, it was observed that people with 

higher incomes placed lower importance on fuel costs (Helveston et al., 

2015; Valeri & Danielis, 2015). 

2.4. Technical attributes 

 These attributes describe the technical characteristics of the 

vehicle itself. Short driving range is assumed to be one of the biggest 

barriers to the widespread adoption of EVs. Generally, it is found to have 

a positively significant effect on EV adoption decisions. People who 

have a lower annual mileage show a lower preference for driving range 

(Hoen & Koetse, 2014). House-holds with multiple cars are less 

concerned about a relatively low EV range (Jensen et al., 2013), since 

they have an ICEV available for long distance trips. Direct experience 

with EVs is expected to help reduce “range anxiety”(Bunce, Harris, & 

Burgess, 2014; Franke & Krems, 2013). 

 Performance is generally represented by engine power, 

acceleration time, or maximum speed. Consumers are found to favor 

better performance. She, Qing Sun, Ma, & Xie (2017) found that 

respondents who focused on vehicle performance expressed lower BEV 

acceptance. In Mabit & Fosgerau (2011), acceleration time is found to 

be insignificant, since heterogeneous preferences among respondents 

may balance each other: males exhibited a significant preference for fast 

acceleration, while females preferred a slower acceleration. Potoglou & 

Kanaroglou (2007) also found that single people value shorter 

acceleration time more. 

 Concerning emissions, studies either directly use absolute 

CO2 emissions per kilometer or the percentage relative to a gasoline 

vehicle. In Hackbarth & Madlener (2013), high emissions are disfavored 

by all car buyers but are rejected even more by environmentally aware 

consumers. In Higgins et al. (2017), respondents that care about zero 

emissions are more likely to acquire an EV, and in Degirmenci & 

Breitner (2017) environmental performance is found to be a stronger 

predictor of attitude in purchasing intentions than price value and range 

confidence. 

2.5. Infrastructure attributes 

 These attributes focus on the availability of charging 

infrastructure. Different studies use varying approaches to operationalize 

it. Some studies show the density of charging stations relative to gas 

stations, while others display the presence of a charging station in 

different areas: at home, work, etc. In most studies it has a significantly 

positive effect, possibly because more charging infrastructures save time 

and search cost for users as well as relieving range anxiety. Jensen et al. 

(2013) found that long distance travelers value chargers in work places 

more than others and prefer a higher density of charging stations. 

2.6. Policy attributes 

 These include different policy instruments and incentives to 

promote EV adoption. If the preference for a certain policy is significant, 

then the policy can be regarded as potentially effective. However, the 

effectiveness of incentives, which aim to encourage the substitution of 

ICEVs by EVs, could have involuntary rebound effects, such as 

increasing the number of cars in a household (Higgins et al., 2017; 

Holtsmark & Skonhoft, 2014). 

 Regarding one-time price reduction policies, reducing 

purchase tax is significant in all cases, while reducing purchase price is 

only significant in some studies. The difference can be most clearly seen 

in Hess et al. (2012): a 1000$ tax reduction is significantly positive, 

while a $1000 price reduction is not significant.  

 Regarding usage cost reduction policies, annual tax 

reduction seems to be the only significant policy, while toll reduction 

and free parking are not significant in any of the studies that explored 

their effects. A usage cost reduction seems to be effective only when 

people value it more than other expenses, as is the case of long-distance 

travelers, who value toll reduction more. Discounted or free electric 

charging is found to have a big significance in Wang et al. (2017). 

 There was also one non-financial policy tested for its 

effectiveness of giving EVs access to high occupancy vehicle (HOV) 

lanes. Wang et al. (2017) found that access to bus lanes deserves the 

promotion as an effective non-financial incentive. 

2.7. Dynamic preference 

 It has been previously suggested that early adopters of EVs 

will be similar regardless of geographic location due to them having 

comparable socio-economic characteristics, and because diffusion 

processes are the same in different markets (Hardman et al., 2016). 

However, this does not mean that preferences are stable. For EV 

preferences, and new technologies in general, this is not true. Two 

reasons can explain this: first, EVs have only recently become available 

in a bigger scale, and different groups of people will adopt EVs 

successively as the acceptance of this innovation develops and grows, 

the same going for the current state of adoption, which is only the result 

of past developments and growth in acceptance. People who enter the 

market at a different point in time are expected to have different 

preference profiles. Therefore, the preferences of consumers may vary 

over time (Rogers, 2003). Secondly, since EVs are still relatively 

unfamiliar to most people and are continuing to develop, consumers’ 

preferences are expected to develop along with familiarity with EVs, 

market penetration, technological progress, social influence, etc. 

2.8. Factors accounting for heterogeneous EV preferences 

 There are some individual-related variables which are found 

to have an impact on the general preference for EVs. Socio-economic 

and demographic characteristics are the most predominant categories of 

individual-related attributes in choice studies, generating divergent 

findings on their effects on EV preference. From all of them, including 

age, gender, education level, income, and household composition, it is 

not clear if they have a positive influence, a negative one, or even if they 

are significant at all, since there is supporting evidence for all claims. 
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 Knowledge and exposure (owning an EV, test driving, trial 

periods, etc.) to EVs are assumed to have an impact on preferences. 

Jensen et al. (2013) did a two-wave choice study including an EV trial 

period in between studies. They concluded that exposure to an EV 

through a three-month trial confirmed consumers’ worries with EVs and 

had a negative impact on their preference for EVs. Degirmenci & 

Breitner (2017) conducted interviews with 167 respondents after they 

took a test drive on an EV. They found experience with EVs was an 

important factor as well.   

3. Methodology 

 In this study we aim to create a framework within which to 

investigate the responsiveness of potential and actual participants in the 

EV market, understanding and analyzing individual choice behavior. To 

do this we created a stated preference survey. A survey refers to any form 

of data collection involving samples of respondents and the elicitation of 

their preferences/choices (Louviere et al., 2000). Choice-based conjoint 

(CBC) analysis was chosen to measure consumer preferences. 

 Conjoint analysis has been widely used to examine the 

relative importance of a product’s many attributes to one another 

(Helveston et al., 2015; Hidrue et al., 2011; Rasouli & Timmermans, 

2013). The approach involves asking participants in an experiment to 

make trade-offs among several products, each with different levels of the 

same attributes. The choice-based experiment is the chosen one for this 

research study as it more realistically mimics a true buying scenario (in 

which you only choose one product rather than rank several), and 

because it has been shown that this is especially true when price is one 

of the attributes shown to respondents (Huber, Wittink, Johnson, & 

Miller, 1992). In a choice-based experiment, respondents are asked to 

choose a single alternative that they are most likely to buy in a real 

buying situation. 

 The survey design is based on the survey of Helveston et al. 

(2015), which evaluated U.S. and Chinese preferences for electrified 

vehicle technologies and attributes. To do this, they fielded two identical 

surveys in both countries. Their main study goals were to provide enough 

information about consumer preferences. The decision to follow their 

survey structure was due to the variety of information gathered on 

consumers already validated due to its publishing, and because of the 

research and field work that was already backing the survey structure. In 

addition, this gave us time to focus on adapting the survey to the 

Portuguese language; test other attributes that we found interesting; test 

some attributes that more recent literature found significant. 

 The survey was structured with a vehicle image section; a 

choice experiment section; questions on demographics, experience, 

knowledge, and attitudes towards driving and electrified vehicles; and 

information about each respondent’s previous vehicle purchases and 

daily and annual vehicle miles traveled. 

 The choice section was composed by 12 choice-tasks. Each 

choice-task had three alternatives. Each alternative had four attributes – 

vehicle type, purchase price, operation cost, and acceleration time – each 

with several levels, as can be seen in Table 1. 

 Vehicle type included ICEVs, HEVs, PHEVs, and BEVs 

with different ranges. Price was shown in Euros. Operation Cost was 

shown as cost per kilometer driven. Finally, the Acceleration Time was 

operationalized as the time the vehicle takes to accelerate from 0 to 100 

kilometers per hour. Each attribute’s levels considered the market sales 

price for the different types of vehicles, the country’s national fuel cost, 

and the different performance characteristics. Choice-tasks were created 

with different combinations of these levels to obtain different data and 

look for significance and correlation. 
Table 1 – Attribute levels created. 

Note: In the experiment the table had only 3 options and attributes were varied. 

 In the final part of the survey, there were some demographics 

questions as well as questions concerned with personal experience, 

attitudes, and knowledge about driving and electrified vehicles. To rate 

attributes not included in the choice section, such as storage space, 

safety, reliability, outward appearance, and environmental attitudes, a 5-

point Likert scale was used. Other questions include attributes such as 

access to parking, income, gender, age, access to vehicle charging, 

family size, education level, previous vehicle purchases, marital status, 

and daily and annual vehicle miles traveled. 

3.1. Data Collection 

 The data collection was made through an online survey in 

Google Forms platform. The survey was available to everyone over the 

age of 18, targeting new car buyers and people who bought cars in the 

last five years. Another goal was to obtain answers from actual EV 

owners. The survey was available during the month of August 2018 and 

a total of 180 responses were collected. Some respondents were found to 

participate in the choice-task experiment by always picking the same 

option number, resulting in answers that did not make sense, proving 

their inattention to the experiment, thus failing to provide appropriate 

data, and were eliminated from the sample, reducing it to 138 

respondents. 

3.2. Data Analysis 

 To analyze the data gathered in this survey Excel was used 

to organize data, create charts and graphs, discriminate groups and 

correlate attributes. Because there were three options from which to 

choose, each with different attributes, these attributes were compared 

by assigning them into the categories presented in Table 2. 

Table 2 – Categories used to make correlations. 

Attribute Price Operation Cost Acceleration Time 

 High Price High Operation 

Cost 

High Acceleration 

Time 

 Medium 

Price 

Medium Operation 

Cost 

Medium 

Acceleration Time 

 Low Price Low Operation 

Cost 

Low Acceleration 

Time 

 Being the “High Price” the highest price in that choice-task, 

the “Low Price” the lowest price in that choice-task, and the “Medium 

Price” the price in between the two prices before, and the same for the 

other attributes. These categories were then used to make correlations 

in the Results section. 

4. Results 

4.1. Descriptive Study 

 Most of our respondents bought their last vehicle between 

one and five years ago (46%), although 20% bought their last vehicle in 

the last year, giving us a sample of people who recently made a purchase 

decision. On the other hand, respondents plan on acquiring a vehicle in 

the next two years (42%). Yet there is a big percentage who plans on 

Attributes Levels 

Vehicle Type Elétrico (BEV)/ Semi-Elétrico (PHEV)/ Híbrido 

(HEV)/ Gasolina/Gasóleo (ICEV) 

Price 39.350€/ 29.150€/ 25.443€/ 21.715€ 

Operation Cost 7,2€/ 6,9€/ 5,1€/ 4€ 

Acceleration Time 13,5s/ 9,2s/ 8s/ 6,7s 
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doing it in more than two years’ time (32%). Moreover, households 

generally have more than two cars (72%), as opposed to one car (26%), 

or none (2%). 

 There is much variety in the average kilometers travelled in 

a day, with most people asserting that they travel between 10 and 40 km 

a day (56%). A large percentage travels more than 40 km a day (29%), 

while the rest being people that drive less than 10 km (15%), do not drive 

daily, or do not drive at all (5%). Regarding the total of kilometers 

travelled last year, most respondents travelled more than 5.000 km 

(77%), with the biggest percentage being 29% travelling more than 

20.000 km in a year.  

 The price of a vehicle has a very big importance for most 

respondents, with 56% asserting that it is very important in a vehicle 

purchase, and another 35% saying it is important. Maintenance needs 

had 67% of respondents choosing it to be very important (Figure 1). 

Almost all respondents consider climate change to be a serious threat to 

humanity, with 77% saying it is very serious and 15% saying it is serious. 

Moreover, almost all respondents consider climate change to be caused 

almost entirely by human activity, with 70% agreeing completely and 

20% agreeing. 

 Concerning vehicle types tried by respondents, almost all 

have experience with ICEVs (96%), while only 33% had experience with 

BEVs, and another 33% with Hybrids. PHEV experience is found in 

18% of respondents, and 38% have experience with EVs, while 62% 

only have experience with CVs (Figure 2). When asked about if they had 

access to fast charging stations in their city, 61% of respondents 

answered yes, while 15% said no, and the remaining 24% said they do 

not know. 

 Most respondents are male (67%) and have families with four 

or more members (44%), or with three members (30%). Respondents are 

from a variety of age groups, with 36% being between 20 and 29 years 

of age, 42% between the ages of 30-49 and 22% with more than 50 years 

of age. The average age of a respondent is 38,2 years of age. Almost all 

respondents have University degrees (84%), with most having a bachelor 

(42%) or a master’s degree (33%), and 9% a PhD. Respondents are 

mostly married (54%), but also single (40%). 

4.2. Data Analysis and Correlations 

 Looking into Figure 3, it is possible to see that there is a 

bigger percentage of respondents that pick the highest priced option 

compared to the highest operation cost option (23.8% versus 13.5%), but 

as the attributes’ levels go lower respondents prefer lower operation cost 

levels than lower prices showing that Operation Cost has a bigger 

gradient than the Price attribute. Moreover, the lowest priced option has 

48% responses, against 54.6% of the lowest operation cost option. 

Therefore, one can assume that respondents are more concerned with 

operation costs than with initial price (Figure 3). Concerning 

Acceleration Time, this attribute showed little significance. 

 Respondents, when having the same Price, prefer EVs to 

CVs. High Operation Cost EVs are preferred to High Operation Cost 

CVs, but this preference changes when Operation Cost gets lower, as 

CVs are preferred to EVs (Figure 4). Concerning Acceleration Time, this 

attribute showed no significance or correlation with Vehicle Type in the 

general sample. 

 

 

 

 

 

 

 

 

 

 

Figure 1 - Importance consumers give to Maintenance Needs. 
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Figure 3 – Price (a) and Operation Cost (b) trends. 

23.8
28.3

48.0

0

10

20

30

40

50

60

High Medium Low

Price

13.5

31.9

54.6

0

10

20

30

40

50

60

High Medium Low

Operation Cost

Figure 2 - Vehicle types tried by respondents. 
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4.1.1. Age 

 Respondents were divided into three age groups: 20-29, 30-

49 and 50+. Price was found to influence slightly more the younger 

group, although results are almost the same for all age groups, being 

price inversely related with the purchase decision. However, the most 

significant difference between age groups concerns the Operation Cost 

attribute, where the older group was found to give less importance than 

the younger groups (Figure 5). 

 Respondents between the ages of 30-49 show to be the most 

EV prone group. They prefer EVs to CVs if these have the same prices, 

while the other groups become indifferent to Vehicle Type as price 

lowers. When having high operation costs, every group prefers EVs, but 

as these get lower only the 30-49 group becomes indifferent to Vehicle 

Type while the others change their decision to CVs. 

4.1.2. Gender 

 Female respondents are slightly more affected by Price than 

Male respondents. The opposite happens with the Operation Cost 

attribute. Acceleration Time does not show any relation with Gender. 

Generally, Male respondents pick more EV options than Female 

respondents regardless of Price or Operation Cost. Male respondents 

prefer EVs, when having the same price as CVs, while Female 

respondents prefer lower priced CVs to EVs. When varying the 

operation cost, both genders prefer lower operation cost CVs, yet, female 

respondents pick CVs more times than male respondents, proving that 

the male genre is more prone to EVs (Figure 6). 

4.1.3. Education Level 

 Respondents were divided into four groups: High School or 

lower, Bachelor, Masters and Doctorate. Price was found to influence 

negatively respondents with a Master’s and Bachelor’s degrees, but 

almost nothing the High School and lower group, and not at all the 

Doctorate respondents (Figure 7). Operation Cost was found to 

influence all groups negatively. Furthermore, Acceleration Time was 

found to influence negatively respondents with a High School or lower 

degree and people with Doctorates, while the other groups were not 

significantly influenced by this attribute. 

 Doctorate respondents prefer high priced EVs to low priced 

CVs. All respondents preferred higher operation cost EVs, yet, only the 

High School or lower group maintained this preference when lowering 

this attribute’s levels, and the Doctorate became indifferent, while the 

other groups preferred the CVs. Overall, there is a preference towards 

EVs by the High school group, and especially by the Doctorate group. 

4.1.4. Experience with Different Types of Vehicles 

 Respondents were divided into those who have had 

experience with PHEVs and BEVs, and those who have only had 

experience with ICEVs or HEVs, into the EV and CV groups, 

respectively. People who tried EVs are found to be less influenced by 

Price than respondents who only tried CVs, while the opposite happens 

with Operation Cost. 

 People who tried EVs are also more prone to make EV 

purchase decisions than people who only tried CVs, independent of the 

Price (Figure 8). However, when operation costs are lower, respondents 

prefer CVs to EVs, even if they have tried both. 

 

 

 

 

 

 

 

 

 

 

4.1.5. Income 

 Price was found to be inversely related with Income, as 

people with lower income were more influenced by Price than those with 

higher incomes. Operation Cost was found to influence about the same 

to all Income groups, showing no significance. Acceleration Time was 

found to influence positively lower income respondents, show no 

significance to the medium income groups, and influence negatively the 

higher income groups (Figure 9). 

 All respondents prefer high priced EVs to CVs, yet, the two 

lower income groups become indifferent to Vehicle Type when Price is 

the lowest, while the higher income groups maintain their preference. 

Figure 5 - Operation Cost relation with Age. 
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Figure 6 - Vehicle Type relation with Gender, varying Price. 
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Figure 7 - Price relation with Education Level. 
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Figure 8 - Vehicle Type relation with Experience, varying Price. 
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Moreover, the highest income group prefers higher priced EVs to low 

priced CVs. All groups prefer higher operation cost EVs, yet, 

respondents with an income of more than 100,000€ per year are the only 

group that maintains this preference when lowering these costs, showing 

a preference for this vehicle type. It is also interesting to see that the 

lower income group does not show any relation with EVs when varying 

Operation Cost. Respondents with high incomes show preference 

towards lower acceleration time CVs. 

4.1.6. Plans on Acquiring a Vehicle 

 To study which are the plans for acquiring vehicles in the 

future and see what peoples’ current thoughts are about acquiring an 

electric powertrain vehicle we divided respondents into those who 

answered that they plan on acquiring a vehicle this year; between one 

and two years; and more than two years from now. These groups did not 

show any significance or difference from the overall sample, proving 

insignificant. 

4.1.7. Average Kilometers Travelled Per Day 

 Price is negatively correlated with the attribute, as 

respondents who travel more kilometers per day are less affected by 

Price than those who drive less. Contrarily, those who travel more are 

more affected by Operation Cost than those who travel less. 

 All groups prefer high priced EVs rather than high priced 

CVs. However, when the price gets lower, the >40 km group becomes 

indifferent to Vehicle Type (Figure 10). All groups prefer high operation 

cost EVs to high operation cost CVs, but it changes when the costs get 

lower. 

4.1.8. Household Cars 

 People who only have one or two cars in their households 

prefer EVs, if these have the same price as CVs, contrary to those who 

have three or more cars in their household, who become indifferent to 

vehicle type as prices get lower. People with three or more cars prefer 

CVs to EVs, if they have the same operation cost, as opposed to people 

with one car, who prefer higher operation cost EVs to CVs, and are 

indifferent to lower operation cost vehicle types (Figure 11). 

4.1.9. Marital Status 

 People who are single are more influenced by Price than 

those who are not single, while both have high utility margins for 

Operation Cost. Those who are not single prefer EVs to CVs, if they 

have the same price, while those who are single become indifferent to 

Vehicle Type as price lowers (Figure 12). Single people prefer lower 

operation cost CVs to EVs, while this preference is not so big in people 

who are not single, showing to be more open to EVs than single people. 

4.1.10. Family Composition 

 People who only have themselves as their family 

composition are less influenced by Price and more influenced by 

Operation Cost, while people who have three or more people in their 

families seem to be less influenced by Operation Cost. Those who have 

families of two people prefer EVs to CVs, if they have the same price, 

while those who have families with one or three or more members 

gradually become indifferent to vehicle type as price lowers, or even 

prefer CVs, as is with people who live alone. Furthermore, those who 

live alone do not pick CVs that have high prices (Figure 13). 

4.2. Discussion 

 By analyzing data gathered, we are now able to explore our 

research questions: 

1. How are Portuguese preferences towards electrified vehicle 

technologies and attributes? 

 Portuguese respondents show a preference towards EVs if 

they have the same price as CVs. Yet, when the price of CVs is lower 

than an EV, they prefer this vehicle type, which is what happens most of 

the times. This goes in line with all reviewed studies. Moreover, we also 

conclude the same as Junquera et al. (2016), that reducing EV price in 

comparison to ICEVs can increase the willingness to buy one. Female 

respondents were found to be more affected by price than male 

respondents, being the latter more prone to buy an EV than the first, as 

was found in Kim et al. (2014). 

 Older people were found to give less importance to price than 

younger people, although their utility margins are all high. The 30-49 

years of age group showed to be the group more interested in purchasing 

an EV, which is consistent with Junquera et al.'s (2016) findings in Spain 

that respondents between their mid-twenties and mid-sixties have the 

Figure 10 - Vehicle Type relation with Avg. Km. Travelled Per Day, varying Price. 

0%

10%

20%

30%

40%

50%

60%

High Price Medium Price Low Price

Price

EV <10 km EV 10 - 40 km EV >40 km

CV <10 km CV 10 - 40 km CV >40 km

Figure 12 - Vehicle Type relation with Marital Status, varying Price. 
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Figure 13 - Vehicle Type relation with Family Composition, varying Price. 

0%

10%

20%

30%

40%

50%

60%

High Price Medium Price Low Price

Price

EV 1 EV 2 EV >3

CV 1 CV 2 CV >3

0%

10%

20%

30%

40%

50%

60%

70%

High Operation Cost Medium Operation Cost Low Operation Cost

Operation Cost

Figure 11 - Vehicle Type relation with Household Cars, varying Operation Cost. 



8 

 

biggest odds ratio of willingness to buy an EV; She et al.'s (2017) that 

middle aged people are the likeliest group to be the early adopter of EVs; 

and Hidrue et al.'s (2011) that being middle aged increases a 

respondent’s EV orientation.  

 Single people are found to be more influenced by price than 

non-single people. Furthermore, single people are less open to EVs than 

non-single, being consistent with the findings of Potoglou & Kanaroglou 

(2007). Those who live alone are more influenced by price than those 

who live with another person or more people. People who live with 

another person are found to be more inclined towards EVs than the other 

groups, however, this remains dubious as Qian & Soopramanien (2011) 

and She et al. (2017) found that bigger families had increased willingness 

to pay for EVs, while we found that consumers who live with more than 

one person have decreased willingness to pay for EVs. People with less 

than three cars are found to be more EV prone than those who have three 

or more, which is consistent with the findings of She et al. (2017), that 

people are more inclined to buy an EV as their second car.  

  People with higher incomes were found to be less price-

sensitive than others, being consistent with the findings of Achtnicht et 

al. (2012), Hackbarth & Madlener (2013), Hess et al. (2012), Mabit & 

Fosgerau (2011), Potoglou & Kanaroglou (2007), and Valeri & Danielis 

(2015); and be more prone to buy an EV. People with doctor degrees and 

high school or lower degrees were found to be less price sensitive, and 

more prone to buy EVs, with doctors being the only group found, besides 

people with incomes higher than 100,000€, that prefers high priced EVs 

to low priced CVs. This is consistent with the findings of Higgins et al. 

(2017) and Kim et al. (2014), who found that higher education increases 

willingness to buy an EV, although in our findings, the lowest education 

level is also one of the most EV prone groups.  

 Small distance commuters are more affected by price, and 

prefer EVs to CVs, when having the same price, while long distance 

commuters become indifferent to vehicle type, as price lowers. This is 

consistent with the findings of Qian & Soopramanien (2011), where 

household heads who are long-distance commuters are found to be less 

likely to choose alternative fuel vehicles. It was also found that people 

with EV experience are more prone to purchase an EV, as was found in 

Degirmenci & Breitner (2017). 

 Moreover, Portuguese respondents are affected negatively by 

operation costs, which gives EVs an advantage over ICEVs, since EVs 

generally have lower operation costs. However, we found that 

respondents prefer lower operation cost CVs to EVs, which is rare, but 

can happen. Furthermore, contrarily to Jensen et al. (2013), we found 

that CVs have a higher marginal utility of fuel cost than EVs. Those who 

travel the most are the most affected by operation costs. Furthermore, 

the more a person travels and the operation costs get lower, the more 

indifferent they become to vehicle type. 

 As in Mabit & Fosgerau (2011), we found acceleration time 

to be insignificant in EV choice, besides in High School and Doctorate 

respondents, who are negatively influenced by it, and people with low 

incomes and high incomes, who are positively and negatively 

influenced, respectively. 

 Finally, there was no difference found between Plans on 

Acquiring a Vehicle and the general sample. This means that regardless 

of the year respondents plan on buying a new vehicle, their choice will 

be in accord with the general sample, indicating some preference 

towards EVs, if they have the same prices as CVs and maintain low 

operation costs. 

2. What drives Electric Vehicle purchase in Portugal? 

 Price and Operation Cost seem to be big drivers of EV 

purchase in Portugal. Utility margins are high in both, being Operation 

Cost the attribute with the highest, meaning it is more important to 

Portuguese people than Price. This is an advantage for EVs, as these 

usually have lower operation costs. Yet, it is possible that this may 

change as EV stock growth may mean electricity prices increase, 

removing this advantage. 

 People prefer EVs to CVs, if they have the same Price, which 

means that they would be open to changing to an EV if the purchase 

price was not a barrier. On the other hand, people prefer CVs to EVs, if 

both have low operation cost, which means that people would like to 

maintain their current vehicle powertrains if these had low operation 

costs. Moreover, CVs have higher marginal utilities for both Price and 

Operation Cost, which means that people are still very CV prone if these 

costs get lower. EVs seem to be interesting to consumers as these prefer 

EVs to CVs when both having high prices and operation costs, which 

shows that respondents are aware of the advantages that EVs have, such 

as environmental benefits. Yet, when these costs get lower, respondents 

become more aware of costs than of societal advantages. 

 We also found that people are very concerned about 

maintenance costs. We can consider these as future worries, which 

people value more than present problems, such as immediate price, as 

was told by respondents in the survey. If we combine these worries with 

the importance that consumers give to operation costs, we can see that 

people are more worried about the future than with the current present. 

This is an advantage for EVs, as these usually have lower maintenance 

and fuel costs, and are planned to be one of the vehicles of the future. 

 Finally,  all choice-tasks had at least a small percentage 

dedicated to all vehicle types, meaning that people value the vehicle 

type, regardless of having to spend more money with the vehicle, or 

having worst performance. The most significant case was of the EV, who 

had the highest percentages of respondents picking it with high prices, 

high operation costs, and high acceleration times. This reveals a general 

willingness to change to EVs by respondents, although these answers 

may be inflated (Feit, Beltramo, & Feinberg, 2008).  

5. Conclusions 

Fighting climate change, pollution and energy insecurity is one of the 

main challenges humanity faces today. Part of the solution for this 

problem involves the diffusion of electric vehicles in the world’s 

transportation sector.  To increase the speed and effectiveness of this 

diffusion, we created a study to discover the preferences of consumers 

and understand what drives vehicle purchase, how they see electric 

vehicles and other alternative fuel vehicles, and why they have not 

adopted these new technologies yet.  

 In this study, price, operation cost, acceleration time, age, 

gender, education level, vehicle experience, income, average distance 

driven per day, household cars, marital status and family composition 

were found to have an influence on Portuguese consumers, being 

consistent with previous literature. Price and operation cost influence 

negatively purchase decisions, and operation cost is more important than 

price, which is an advantage for EVs. Acceleration time has little or no 

influence overall, although some specific groups are more concerned 

about performance than costs, such as those with Doctorates and high 

incomes. Different groups were found to prefer EVs more than others, 

such as those with 30-49 years of age, Males, those with Doctorate 

degrees, people who have experience with EVs, people with high 
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incomes, large distance commuters, people who only have one car in 

their household, non-single people and those who do not live alone. 

These groups may be a point of entry for greater EV diffusion in the 

market. Overall there is a significant willingness to pay for EVs, 

environmental awareness is present among consumers, knowledge about 

infrastructure is present, and some have already had experience with 

EVs, yet costs with the vehicle remain the most significant attribute 

valued by Portuguese consumers. 

 Further studies should consider the limitations of our 

research. The survey could have been smaller but with all combinations 

needed to provide complete data. Furthermore, it could have been 

simpler, with less questions, and more focused on a certain topic. This 

would lead to more answers because respondents would not need to 

spend as much time as they did, and better-quality ones. The attribute 

levels could have been created in such a way that we could retrieve 

information on precise prices, operation costs and acceleration times, 

rather than having qualitative categories, which are appropriate to make 

a general overview, but lack specificity. Even if we investigate the times 

that each respondent picked a certain vehicle type with any of the 

attributes tested (Price, Operation Cost or Acceleration Time) we still 

have the error associated with the lack of combinations, such as having 

a BEV with High Price picked, but these options may have more times a 

lower Operation Cost than the BEV with Low Price options, creating 

biased answers and leading to incorrect relations between variables. 

Consumer decisions may be different from the choices in the 

hypothetical survey environment. Consumer choices in hypothetical 

purchase decisions for high cost durables can be less price-sensitive than 

choices made with real money (Feit et al., 2008). Therefore, answers are 

expected to be inflated. 

 Future studies could test more environmental attributes to test 

the importance environmental change has to consumers in comparison 

to price, such as CO2 emissions. It would be interesting to investigate the 

value people put on air quality, and investigate if marketing campaigns 

approaching EVs, CVs and air quality in the same way smoking in closed 

and open spaces is approached has some effect over people. 

Furthermore, it would also be interesting to study the impact policies 

have in EV purchase in Portugal. 

 Portugal’s incentives are in line with the countries which 

have the highest EV shares, such as Norway and Sweden. Purchase 

subsidies, registration tax benefits, ownership tax benefits, company tax 

benefits and local incentives incentives that directly deal with the 

attributes that are proven to influence consumers the most, as are 

operation costs and price. Yet, market adoption of EVs remains small, 

and needs to be accelerated. This can be achieved with even more 

incentives but puts the cost weight in the government which is not a good 

decision in the long-term if consumers stop buying EVs when incentives 

are withdrawn. The answer involves better EV purchase business models 

from manufacturers. We also know that people with EV experience are 

more prone to EV purchase, which should motivate sellers and 

governments to promote more test-drives. EVs usually have lower 

operation and maintenance costs, which is precisely what we found to be 

very important to respondents, hence more and better marketing should 

be done to show people that EVs are what they are looking for, and even 

offer more benefits. In addition, respondents showed to be very 

environmental conscious. If we couple this with the cost benefits of EVs, 

it is just a question of marketing for consumers to start adopting electric 

vehicles. Another idea would be to offer a certain amount of incentives 

to each consumer, of his choice. The objective would be to satisfy each 

consumer, while not having to spend as much money as we would by 

offering all incentives available. In this way, we would take in 

consideration that each consumer has his own perspective, such as 

consumers who drive long distances would like to have free highway 

tolls, as opposed to city commuters who are more attracted by free 

parking, or commuters who dislike traffic and would prefer access to bus 

lanes. 

Bibliography 

Achtnicht, M., Bühler, G., & Hermeling, C. (2012). The impact of fuel 

availability on demand for alternative-fuel vehicles. Transportation 

Research Part D: Transport and Environment, 17(3), 262–269. 

https://doi.org/10.1016/j.trd.2011.12.005 

APA. (2016). Portuguese National Inventory Report on Greenhouse Gases, 1990 

- 2015, 734. 

Bočkarjova, M., Rietveld, P., Knockaert, J., & Steg, L. (2014). Dynamic 

consumer heterogeneity in electric vehicle adoption. Transportation 

Research Board Annual Meeting 2014 Paper. 

Bühler, F., Cocron, P., Neumann, I., Franke, T., & Krems, J. F. (2014). Is EV 

experience related to EV acceptance? Results from a German field study. 

Transportation Research Part F: Traffic Psychology and Behaviour, 

25(PART A), 34–49. https://doi.org/10.1016/j.trf.2014.05.002 

Bunce, L., Harris, M., & Burgess, M. (2014). Charge up then charge out? 

Drivers’ perceptions and experiences of electric vehicles in the UK. 

Transportation Research Part A: Policy and Practice, 59, 278–287. 

https://doi.org/10.1016/j.tra.2013.12.001 

Degirmenci, K., & Breitner, M. H. (2017). Consumer purchase intentions for 

electric vehicles: Is green more important than price and range? 

Transportation Research Part D: Transport and Environment, 51, 250–

260. https://doi.org/10.1016/j.trd.2017.01.001 

Feit, E. M., Beltramo, M. A., & Feinberg, F. M. (2008). Reality Check: 

Combining Survey and Market Data to Estimate Choice Models. Ssrn, 

56, 785–800. https://doi.org/10.2139/ssrn.1154222 

Figenbaum, E. (2017). Perspectives on Norway’s supercharged electric vehicle 

policy. Environmental Innovation and Societal Transitions, 25, 14–34. 

https://doi.org/10.1016/j.eist.2016.11.002 

Figenbaum, E., Kolbenstvedt, M., & Elvebakk, B. (2014). Electric vehicles - 

environmental , economic. 

Franke, T., & Krems, J. F. (2013). What drives range preferences in electric 

vehicle users? Transport Policy, 30, 56–62. 

https://doi.org/10.1016/j.tranpol.2013.07.005 

Glerum, A., Stankovikj, L., Thémans, M., & Bierlaire, M. (2014). Forecasting the 

Demand for Electric Vehicles: Accounting for Attitudes and Perceptions. 

Transportation Science, 48(4), 483–499. 

https://doi.org/10.1287/trsc.2013.0487 

Graham-Rowe, E., Gardner, B., Abraham, C., Skippon, S., Dittmar, H., Hutchins, 

R., & Stannard, J. (2012). Mainstream consumers driving plug-in 

battery-electric and plug-in hybrid electric cars: A qualitative analysis of 

responses and evaluations. Transportation Research Part A: Policy and 

Practice, 46(1), 140–153. https://doi.org/10.1016/j.tra.2011.09.008 

Hackbarth, A., & Madlener, R. (2013). Consumer preferences for alternative fuel 



10 

 

vehicles: A discrete choice analysis. Transportation Research Part D: 

Transport and Environment, 25, 5–17. 

https://doi.org/10.1016/j.trd.2013.07.002 

Hardman, S., Shiu, E., & Steinberger-Wilckens, R. (2016). Comparing high-end 

and low-end early adopters of battery electric vehicles. Transportation 

Research Part A: Policy and Practice, 88, 40–57. 

https://doi.org/10.1016/j.tra.2016.03.010 

Helveston, J. P., Liu, Y., Feit, E. M. D., Fuchs, E., Klampfl, E., & Michalek, J. J. 

(2015). Will subsidies drive electric vehicle adoption? Measuring 

consumer preferences in the U.S. and China. Transportation Research 

Part A: Policy and Practice, 73, 96–112. 

https://doi.org/10.1016/j.tra.2015.01.002 

Hess, S., Fowler, M., Adler, T., & Bahreinian, A. (2012). A joint model for 

vehicle type and fuel type choice: Evidence from a cross-nested logit 

study. Transportation, 39(3), 593–625. https://doi.org/10.1007/s11116-

011-9366-5 

Hidrue, M. K., Parsons, G. R., Kempton, W., & Gardner, M. P. (2011). 

Willingness to pay for electric vehicles and their attributes. Resource and 

Energy Economics, 33(3), 686–705. 

https://doi.org/10.1016/j.reseneeco.2011.02.002 

Higgins, C. D., Mohamed, M., & Ferguson, M. R. (2017). Size matters: How 

vehicle body type affects consumer preferences for electric vehicles. 

Transportation Research Part A: Policy and Practice, 100, 182–201. 

https://doi.org/10.1016/j.tra.2017.04.014 

Hoen, A., & Koetse, M. J. (2014). A choice experiment on alternative fuel 

vehicle preferences of private car owners in the Netherlands. 

Transportation Research Part A: Policy and Practice, 61, 199–215. 

https://doi.org/10.1016/j.tra.2014.01.008 

Holtsmark, B., & Skonhoft, A. (2014). The Norwegian support and subsidy 

policy of electric cars. Should it be adopted by other countries? 

Environmental Science and Policy, 42, 160–168. 

https://doi.org/10.1016/j.envsci.2014.06.006 

Huber, J., Wittink, D. R., Johnson, R. M., & Miller, R. (1992). Learning effects in 

preference tasks: Choice-based versus standard conjoint. Sawtooth 

Software Conference Proceedings , 98382(360), 275–282. 

International Energy Agency. (2017). World Energy Outlook 2017. IEA 

Publications, 782. https://doi.org/10.1787/weo-2017-en 

IPCC. (2014). Climate Change 2013 - The Physical Science Basis. Climate 

Change 2014: Synthesis Report. Contribution of Working Groups I, II 

and III to the Fifth Assessment Report of the Intergovernmental Panel on 

Climate Change. https://doi.org/10.1017/CBO9781107415324 

Jensen, A. F., Cherchi, E., & Mabit, S. L. (2013). On the stability of preferences 

and attitudes before and after experiencing an electric vehicle. 

Transportation Research Part D: Transport and Environment, 25, 24–

32. https://doi.org/10.1016/j.trd.2013.07.006 

Junquera, B., Moreno, B., & Álvarez, R. (2016). Analyzing consumer attitudes 

towards electric vehicle purchasing intentions in Spain: Technological 

limitations and vehicle confidence. Technological Forecasting and 

Social Change, 109, 6–14. https://doi.org/10.1016/j.techfore.2016.05.006 

Kim, J., Rasouli, S., & Timmermans, H. (2014). Expanding scope of hybrid 

choice models allowing for mixture of social influences and latent 

attitudes: Application to intended purchase of electric cars. 

Transportation Research Part A: Policy and Practice, 69, 71–85. 

https://doi.org/10.1016/j.tra.2014.08.016 

Kurani, K. S., & Turrentine, T. (1994). Demand for Electric Vehicles in Hybrid 

Households : An Exploratory Analysis Daniel Speding UCTC No . 232 

The University of California Transportation Center Universi ~¢ of 

California Berkeley , CA 94720, 1(232), 244–256. 

Kurani, K. S., Turrentine, T., & Sperling, D. (1996). Testing electric vehicle 

demand in “hybrid households” using a reflexive survey. Transportation 

Research Part D: Transport and Environment, 1(2), 131–150. 

https://doi.org/10.1016/S1361-9209(96)00007-7 

Lane, B., & Potter, S. (2007). The adoption of cleaner vehicles in the UK: 

exploring the consumer attitude-action gap. Journal of Cleaner 

Production, 15(11–12), 1085–1092. 

https://doi.org/10.1016/j.jclepro.2006.05.026 

Liao, F., Molin, E., & van Wee, B. (2017). Consumer preferences for electric 

vehicles: a literature review. Transport Reviews, 37(3), 252–275. 

https://doi.org/10.1080/01441647.2016.1230794 

Louviere, J. J., Hensher, D. A., & Swait, J. D. (2000). Stated Choice Methods: 

Analysis and Applications. In Analysis and Applications (pp. 2–5). 

https://doi.org/10.1017/CBO9780511753831 

Mabit, S. L., & Fosgerau, M. (2011). Demand for alternative-fuel vehicles when 

registration taxes are high. Transportation Research Part D: Transport 

and Environment, 16(3), 225–231. 

https://doi.org/10.1016/j.trd.2010.11.001 

Musti, S., & Kockelman, K. M. (2011). Evolution of the household vehicle fleet: 

Anticipating fleet composition, PHEV adoption and GHG emissions in 

Austin, Texas. Transportation Research Part A: Policy and Practice, 

45(8), 707–720. https://doi.org/10.1016/j.tra.2011.04.011 

Potoglou, D., & Kanaroglou, P. S. (2007). Household demand and willingness to 

pay for clean vehicles. Transportation Research Part D: Transport and 

Environment, 12(4), 264–274. https://doi.org/10.1016/j.trd.2007.03.001 

Qian, L., & Soopramanien, D. (2011). Heterogeneous consumer preferences for 

alternative fuel cars in China. Transportation Research Part D: 

Transport and Environment, 16(8), 607–613. 

https://doi.org/10.1016/j.trd.2011.08.005 

Rasouli, S., & Timmermans, H. (2013). Influence of Social Networks on Latent 

Choice of Electric Cars: A Mixed Logit Specification Using 

Experimental Design Data. Networks and Spatial Economics, 16(1), 99–

130. https://doi.org/10.1007/s11067-013-9194-6 

Rogers, E. M. (2003). Diffusion of innovations. New York, NY: Free Press. 

She, Z. Y., Qing Sun, Ma, J. J., & Xie, B. C. (2017). What are the barriers to 

widespread adoption of battery electric vehicles? A survey of public 

perception in Tianjin, China. Transport Policy, 56(March), 29–40. 

https://doi.org/10.1016/j.tranpol.2017.03.001 

Valeri, E., & Danielis, R. (2015). Simulating the market penetration of cars with 

alternative fuelpowertrain technologies in Italy. Transport Policy, 37, 

44–56. https://doi.org/10.1016/j.tranpol.2014.10.003 

Wang, N., Tang, L., & Pan, H. (2017). Effectiveness of policy incentives on 

electric vehicle acceptance in China: A discrete choice analysis. 

Transportation Research Part A: Policy and Practice, 105(March), 210–

218. https://doi.org/10.1016/j.tra.2017.08.009 

 


