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Abstract 

The paper reports the results of a stated preference study, carried out in Italy in 2017, on consumers’ 

preferences between an electric car (EC) and a petrol car. The focus is on the role of driving range. 

We find that the linear specification leads to lower willingness to pay (WTP) estimate for the driving 

range than the logarithmic, quadratic and EC-specific ones. The estimation of a mixed logit model 

leads to a coefficient of the EC-specific range attribute six times larger than the coefficient of the 

non-EC one. The jointly statistically significant covariates explaining the heterogeneity of the 

coefficient of the EC-specific driving range attribute are gender, number of cars owned by the family, 

and knowledge of cars. The implied WTP varies from 37 to 106 €/km, depending on the socio-

economic characteristics of the respondent. Simulative analysis shows that very relevant increases in 

the probability of buying an electric car (ranging from 28% to 68%) over a petrol one require jointly 

improvements in the fast charging network, driving range and financial incentives. 

Keywords: electric cars; petrol cars; driving range; willingness to pay. 

 

1 Introduction  
 

Stated and revealed preference data and discrete choice modelling have been used extensively since 

the 1980s to evaluate the consumers’ acceptance of electric cars (ECs) (Beggs and Carrell, 1980; 

Beggs et al. 1981; Calfee, 1985). All studies showed that driving range is one of the main choice 

determinants, but also one of the main limiting factors for ECs uptake  because of their limited range 
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(Brownstone et al. 2000; Mabit and Fosgerau, 2011, Hess, et al. 2012). Recent surveys on the 

importance of driving range on purchase choice decisions are provided by Egbue and Long (2012), 

Coffman et al (2017), and Kim et al. (2017). 

Different model specifications have been used to measure the impact of a 1-mile variation on a EC 

choice probability such as the linear, quadratic, logarithmic, piece-linear and EC-specific 

specification, resulting in quite different WTP estimations. Dimitropolous et al. (2013) review such 

studies and argue that non-linear specifications are superior to the linear ones. Other authors dispute 

such conclusion. For instance, Bahamonde-Birke and Hanappi (2016) find that their sample perceives 

gains in the driving range linearly and explain it with the inexperienced regarding the use of electric 

vehicles. Cherchi (2017) tests several non-linear specifications and finds that also in her case the 

linear specification is the one performing the best. To contribute to this debate we will compare the 

different specifications using our data collected in Italy in 2017. 

It is also still widely researched how socio-economic, technological, mobility, geographical and 

infrastructural factors influence car purchase decisions and ECs’ acceptance. All studies (e.g., Ziegler, 

2012, and Link et al., 2012) find that economic and technological attributes such as purchasing price, 

annual operating cost, acceleration, driving range, motor power, charging time, are CO2 emissions 

are crucial determinants, Socio-demographic variables such as sex, income, education are also found 

to play a role. Attitudinal, psychological, experience and environmental awareness variables are 

modeled and tested by Daziano and Chiew (2012), Daziano (2013) and Cherchi (2017), finding 

empirical evidence on their statistical significance. Vehicle ownership and mobility patterns of the 

respondents – such as number of car in the household, garage ownership, urban\intercity mobility, 

annual travel distance or percentage of longer trips – appear also to influence car choice (e.g. Valeri 

and Danielis, 2015). It is important to distinguish amongst car segments (small, medium, luxury or 

sports cars) and ownership types (private vs. company car) (Jensen et al., 2013). ECs’ acceptance is, 

moreover, dependent on infrastructural and policy variables such as service\charging station 

availability, remission of parking fees, number of spaces reserved for ECs, free entry in environmental 

zones, access to dedicated bus lanes, and fiscal incentives (Ziegler, 2012; Link et al., 2012; Hackbarth 

and Madlener, 2013; Hoen and Koetse, 2014; Cherchi, 2017). Some studies investigate also 

differences among specific cities, states, and countries (Tanaka et al., 2014). 

The studies carried out up to a decade ago suffered from the limitation that ECs were unknown or 

relatively new so that respondents had little or no direct experience with ECs’ driving range, leading 

them to provide likely incorrect valuations. Nowadays, ECs’ uptake is gradually expanding. ECs’ 

driving tests are offered by most car manufactures and numerous blogs or video reports are available 

in the Internet documenting the pros and cons of ECs, with special attention to driving range limitation 

and charging issues. Scientific and economic development made it possible to increases ECs driving 

range, with some car models (e.g., the one released by Tesla Motors) gradually catching up with 

conventional cars range. Moreover, the charging infrastructure is rapidly developing, becoming more 

densely and evenly distributed over the territory and allowing faster charging rates (up to 350 kW). 

Consequently, we deemed it worthwhile to carry out a new survey, focusing our attention on the 

consumer’s evaluation of the ECs’ driving range in a discrete choice modeling framework, with the 

aim to assess its importance relative to other car features. 
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This paper contributes to the literature by: a) collecting and estimating recent Italian consumers’ 

preference data regarding car choice; b) testing the statistical performance of alternative driving range 

specifications in the random utility model; c) evaluating the implicit WTP and comparing it with the 

results so far presented in the literature; d) estimating the main covariates that impact ECs’ driving 

range; e) carrying out scenario analysis to assess the driving range impact of ECs uptake. 

Apart from the various interesting methodological aspects tackled in the paper, we believe that the 

results obtained could be of value both to the automotive industry and to policy makers aiming at 

incentivizing ECs uptake due to their favorable environmental and energy efficiency. 

 

2 Stated choice experiment and data collection 
 

Disaggregate demand analysis based on the random utility theory is one of the most established 

approaches to estimate demand (McFadden, D., 1981; Ben-Akiva and Lerman, 1985; Train, 2002). 

The probability that an individual chooses the alternative with the highest utility, among a specific 

set of choice profiles, is estimated, and the main factors that influence her/his choice are identified. 

Assuming that the parameters in a utility function have a random nature, the mixed logit model allows 

for preference heterogeneity and permits to identify its main determinants (McFadden and Train, 

2000). 

The mixed logit model is estimated with data deriving from interviews administered in 2017 in the 

Friuli Venezia Giulia region, located in the north-east of Italy. Currently, the Region has a very low 

ECs uptake (less than 1%), despite recent financing incentive set up by the Regional Administration 

both to purchase ECs and to install charging stations. The number of charging station has been rapidly 

increasing in the last year but only 3 fast charging stations with 10 stalls (including 8 Tesla stalls) are 

currently available. 

The interviews consisted in a questionnaire divided into two parts. In the first part the respondent was 

asked to supply socio-economic information, while in the second part was confronted with 10-12 

stated choice scenarios. The socio-economic information includes: 1) personal information 2) car and 

garage ownership; 3) mobility habits; 4) car knowledge and attitude towards ECs. An example of 

choice scenario is illustrated in Figure 1. A decision was made to limit the number of attributes to 5 

in order to avoid respondents’ fatigue: brand, purchase price (€), annual operating cost (gasoline, 

insurance, tax, maintenance) (€), driving range (km), and the percentage of fuel service stations 

endowed with fast electric charging capability. For the same reason, the number of scenarios was also 

reduced from the initial 12 to 10, having tested insufficient respondents’ attention during the last 

stages of the face-to-face interview. 

 

Figure 1. Example of state preference choice proposed to the respondent 
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The 4 best-selling ECs in the Italian market were used in the choice scenarios: the VW E-Golf 

equipped with a 35.8 kWh battery, the Renault Zoe, the Nissan Leaf and the Daimler Smart forfour 

EQ, confronted with the petrol VW Golf, the Renault Clio, the Nissan Pulsar and the Daimler Smart 

forfour. Their picture was also provided. The Status Quo (SQ) attribute levels for each car were set 

equal to the Italian average values as reported in Table 1. They were varied as follows: i) four brands 

; ii) purchase price: -20%, SQ, +20%, +40%; iii) driving range: SQ, +20%, +40%; iv) annual 

operating cost: -20%, SQ , +20%; v) the percentage of fuel service stations endowed with fast electric 

charging capability: SQ, +30%. +50%. The SQ for the annual operating costs attribute are based on 

Danielis et al. (2018). An efficient experimental design strategy was used with 2 waves in order to 

minimize the asymptotic standard error (Bliemer and Rose, 2010, 2011; Huber and Zwerina,1996; 

Yu et al., 2009). 

 

----Table 1 about here----- 

 

Three survey channels were used: Google-Forms (204 valid responses), 38 face-to-face interviews, 

and 110 collective paper-and-pencil interviews, of which 34 were discarded as lexicographic, for a 

total of 318 valid interviews. We tested whether the results were dependent on the channel used, 

finding no statistical difference. 

 

3 Descriptive statistics of the sample 
 

The sample of individuals we analyzed is quite heterogeneous and can be summarized as follows: 

Socio-economic information: 

 Gender (%): Males; 61.3%; Females; 38.7%; 

 Age (%): From 18 to 30: 34.9%; From 30 to 60: 60.7%; More than 60: 4.4%; 
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 Level of education (%): Middle school: 4.7%; High school diploma: 44.0%; Undergraduate 

degree: 43.7%; Postgraduate degree: 7.5%; 

 Current employment (%): Employee: 40.9%; Managerial employee: 10.7%; Entrepreneur: 13.5%; 

Student: 17.3%; Working-student: 2.5%; Retiree: 2.2%; Housewife: 2.8%; Unemployed: 2.2%; 

Other: 7.9%; 

 Net yearly household income (%): Less than €30,000: 27.0%; Between €30,000 and €70,000: 

47.2%; More than €70,000: 23.0%; Missing values: 2.8%; 

 Place of residency (%): Urban: 74.2%; Non-urban: 25.8%. 

Car and garage ownership: 

 No. of owned cars in the family (%): 0 cars: <1%; 1 car: 17.3%; 2 cars: 50.9%; 3 cars: 21.7%; 4 

cars: 7.2%; 5 cars: 2.2%; 6 cars: <1%; 

 Availability of a garage or car box (%): Yes: 81.4%; No: 18.6%.  

Car mobility habits: 

 Average distance by car per trip (%):  ≤10 km: 30.8%; 11-50 km: 52.2%; 51-100 km: 8.8%; >100 

km: 5.7%; Missing values: 1.9%; 

 Number of yearly return trips by car over 400 km (%): ≤11: 83.0%; >11: 17.0%.  

Car knowledge and attitude towards ECs: 

 Self-evaluated level of expertise with cars (%) (1=None, 7=Very high): 1: 10.4%; 2: 10.7%; 3: 

17.0%; 4: 17.0%; 5: 27.4%; 6: 12.9%; 7: 4.7%; 

 ECs knowledge (%) (our elaboration on respondents' knowledge on ECs’ driving range and 

minimum time required for a full charge): Scarce: 50.9%; Good: 49.1%; 

 ECs’ driving experience (%): Yes: 18.3%; No: 81.7%; 

 ECs’ purchase intentions (%) (Reply to the following question: “Have you ever thought to buy an 

EC?” 1: “Yes”, 2: “No, but I may think about it.”, 3: “No. I do not think it is an option in the 

near future”: Reply 1: 34.3%; Reply 2: 50.3%; Reply 3: 15.4%. 

The most relevant feature of the sample for our analysis is that almost three quarters of the 

respondents live in urban areas and most of them own a garage. As for their ECs knowledge, half of 

them have a good knowledge, answering correctly to questions regarding ECs’ range and charging 

time. However, only 18% had a direct driving experience. Surprisingly, most of them expressed an 

interest in buying an EC in the near future. 

 

4 Driving range specification: comparison of functional forms  
 

In our scenarios based on 8 car models currently available in the Italian market, ECs’ driving range 

varies between 150 and 350 km, whereas petrol cars’ range varies between 400 and 1,200 km. Four 

driving range specifications are possible according to the literature. 
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A first group of authors (e.g. Knockaert, 2010; Christensen et al. 2012; Tanaka et al., 2014) suggest 

a linear specification: 

U = ASC + βrange𝑑𝑟𝑖𝑣𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒 + ⋯. 

 

A second group of authors (Mabit and Fosgerau, 2011; Link et al., 2012; Hess et al., 2012; 

Dimitropoulos et al., 2013; Hackbarth and Madlener, 2016) claim that the lognormal specification is 

superior since its non-linearity is consistent with the fact that the range coefficient is expected to 

decline as the driving range increases. This relationship can be described either by a natural logarithm 

transformation of the driving range, 

 

U = ASC + βrange ln(driving range) + ⋯,  

 

or by adding the squared of the driving range to the linear term if an inversed U-shaped relationship 

between range and utility is assumed: 

 

U = ASC + βrange𝑑𝑟𝑖𝑣𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒 +  βrange2𝑑𝑟𝑖𝑣𝑖𝑛𝑔 𝑟𝑎𝑛𝑔𝑒2 + ⋯. 

 

A third group of authors (e.g. Ziegler, 2012; Hoen and Koetse, 2014; Valeri and Danielis, 2015) use 

an EC-specific driving range specification: 

 

{
UICEV = ASC +  βrrange + ⋯       

UEC =                βEC_rrange + ⋯
. 

 

We tested all these four specifications with the addition of our four attributes (brand, purchasing price, 

annual operation cost, % of fuel stations with fast charging equipment), using a simple binary logit 

model. Table 2 reports the results.  

 

----Table 2 about here--- 

 

The best performing model is the EC-specific one which shows the largest log-likelihood, whereas 

the worst performing model is the linear one.  

The implied WTP for the non-linear specifications is computed in the intermediate reference point at 

200 km, the difference between the maximum and the minimum EC range, as suggested by 

Dimitropoulos et al. (2013). It can be observed that the WTP with the linear specifications is equal to 

€35 per km. The logarithmic and the quadratic specifications imply, respectively, a WTP equal to €70 

and €62. The EC-specific range specification produces an estimate equal to €76 for the EC and €15 

for the petrol cars. These results confirm that the linear specification results in lower WTP estimates 

for the EC driving range than the non-linear one, as argued by Dimitropoulos et al. (2013), as it 

averages among very different range levels. In absolute terms, however, our estimates are not in line 

with those obtained through a meta-analysis by Dimitropoulos et al. (2013). On the basis of a meta-

analysis, they report a WTP for a 1-mile range variation ranging between $66 and $75, equivalent to 

€34 and €39 for a 1-km range variation using the current exchange rate (May 3rd, 2018). This 

difference might be due to the fact the Dimitropoulos et al. (2013)’s meta-analysis is also based on 
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studies published up to the year 2011, prior to the advent of electric cars and therefore suffers from 

underestimates due to lack of experience, as pointed out by Kurani et al. (1994) and Franke et al. 

(2012).  

It can also be noted that the EC-specific specification results in WTP-estimates in line with the non-

linear specifications estimated at 200 km. Given its high statistical performance and the fact that it 

clearly differentiates between EC- and non-EC driving range, in the following model we will adopt 

an EC-specific specification for our analysis of the main sources of heterogeneity in the driving range 

valuation. 

 

5 Detecting covariates of the driving range via a mixed logit model 
 

In order to take into account preference heterogeneity and explain its determinants we estimate a 

mixed logit model.  

We tried numerous specification in search for the one with the largest set of significant parameters 

and the highest explanatory power. Our preferred specifications are shown in Equation 1 and 2 (for 

EC and non-EC, respectively), whilst the results obtained through 1,000 random draws for simulated 

probabilities are reported in Table 3. 

 

UEC = ßCEASC + ßPPPurchasePrice + ßREECrange + ßAOCAnnualOperatingCost + 

ßECSFuelStationWithFastCharging + ßB_VWVolkswagen + ßB_RRenault + ßB_NNissan + 

ßRE_MALEECrange x Gender + ßRE_NO_CARS_FECrange x NumberOfCarsInFamily + 

ßRE_EXPERTECrange x RespondentsCarExpertise + 

ßECS_URBANFuelStationWithFastCharging x Residency + ε (1) 

 

Unon_EC =ßPPPurchasePrice + ßRNENon-ECrange + ßAOCAnnualOperatingCost + ßB_VWVolkswagen + 

ßB_RRenault + ßB_NNissan + ε (2) 

 

Table 3. Results of the preferred mixed effects model specification 

Variables Coeff. t-Ratio 

Random parameters   

ASC*: EC (ßCE)a -1.2927 -5.9 

EC range (100 km) (ßRE)a 0.6499 3.2 

Non-EC range (100 km) (ßR)a 0.0953 6.0 

% of fuel stations with fast charging stalls (ßECS)a 0.0211 6.8 

Non-random parameters   

Purchase price (€1,000) (ßPP) -0.0641 -5.4 

Annual operating cost (€1,000) (ßAOC) -0.2370 -4.3 
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Brand Volkwagen (ßB_VW) 0.9416 11.1 

Brand Renault (ßB_R) 0.3524 4.4 

Brand Nissan (ßB_N) 0.3588 3.7 

Heterogeneity sources   

EC range: Gender: Male (ßRE_MALE) -0.1272 -1.7 

EC range: No. of owned cars in the family (1 to 6) (ßRE_NO_CARS_F) -0.1061 -3.2 

EC range: Self-evaluated level of expertise with cars (1 to 7) (ßRE_EXPERT) 0.0528 2.3 

% of fuel stations with fast charging stalls: Place of residency: Urban (ßECS_URBAN) 0.0095 2.0 

 

Ts ASC* EC 3.0412 10.6 

Ts EC range 0.2591 1.2 

Ts Non-EC range 0.1613 2.5 

Ts % of fuel stations with fast charging stalls 0.0123 0.6 

Adjusted R-squared no of observations 0.1536  

Number of observations 3298  

Log likelihood -1924.85   

Source: our elaboration from survey data 

Notes: *ASC refers to the constant-specific attribute. 

 

First, we identified the coefficients with the largest standard deviations indicating high preference 

heterogeneity. We find that this applies to the following attributes: constant-specific attribute, EC-

range, non-EC range and % of fuel stations with fast charging stalls. Second, we tested different 

distributions that would fit the data and be consistent with our priors. We find that the constrained 

triangular distribution, imposing that the average to be equal to the spread of the distribution, therefore 

excluding coefficients value’s contrary to our a-priori, fits the data quite well. Third, we tested which 

socio-economic variables explain the preference heterogeneity.  

All attributes are significant and have the expected sign. It can be noted that the coefficient of the EC-

specific range attribute is more than 6 times larger than the coefficient of the non-EC one. A strong 

preference for the VW cars relative to the Daimler Smart is also detected. Thanks to our socio-

economic data, we considered the following potential covariates with the EC-specific range attribute: 

gender, age, level of education, employment, household income, place of residency, number of cars 

owned by the family, availability of owned garage or car box, average distance by car per trip, number 

of yearly return trips by car over 400 km, ECs’ driving experience, and knowledge of cars. Only the 

following ones are jointly statistically significant: gender, number of cars owned by the family, 

knowledge of cars. Their interpretation is the following. Men are more sensitive than women to the 

effect of the EC range, in line with the findings of Valeri and Danielis (2015). The larger the number 

of cars owned by the family members the lower the sensitivity of the sample to the EC range, a 

reasonable outcome since households who can rely on a larger number of vehicles are more likely to 

own one car able to travel longer distances. The higher the self-declared car knowledge the larger the 

sensitivity to the EC range. We also find that the place of residency is a significant covariate of the 

attribute % of fuel stations with fast charging stalls, meaning that respondents who live in a urban 

area are more sensitive to the density of electric charging stations, since they are less likely to own a 
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private garage. No attempt has been made to explore the heterogeneity determinants of the non-EC 

range since this is not the focus of our investigation. 

The implied WTP is presented in Table 3. The WTP would normally vary from 37 to 106 €/km, 

depending on the socio-economic characteristics of the respondent. 

 

Table 4. Implied WTP of the mixed logit model 

 WTP (€/km) 

Male (coded: 1) 82 

Female (coded: 2) 62 

1-car family member (coded: 1) 85 

2-car family member (coded: 2) 68 

Car expert (level 1, coded: 1) 143 

Car non-expert(level 5, coded: 5) 110 

Lowest joint evaluation: Female, 2-car family, non-expert 37 

Highest joint evaluation: Male, 1-car family, expert 106 

 

 

6 Simulation 
 

The parameters of the mixed logit are now used to perform a model simulation in order to estimate 

the variation in the probability of buying an EC versus a petrol car when the current base case values 

are altered. 

The base case scenario derives from the SQ consisting in the current value (Table 1) and an assumed 

% of fuel stations equipped with fast charging stalls equal to 10% (a policy goal of the Regional 

Administration, higher than the current number). 

The simulative scenarios considered are the following: 

S1)  Increase from 10% to 50% of the % of fuel stations equipped with fast charging stalls 

S2) Increase from 10% to 100% of the % of fuel stations equipped with fast charging stalls 

S3)  EC range increase by 25% 

S4)  EC range increase by 50% 

S5)  €5,000 subsidy on purchase price 

S6)  Increase from 10% to 50% of the % of fuel stations equipped with fast charging stalls and EC 

range increase by 25% 

S7 ) Increase from 10% to 100% of the % of fuel stations equipped with fast charging stalls, EC 

range increase by 50% and €5,000 subsidy on purchase price 

 

Table 5 reports the results, considering the 3 covariates resulting from the mixed logit estimation. It 

is to be read as follow. If the % of fuel stations equipped with fast charging stalls increases from the 
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base case scenario value of 10% to 50% (S1), women would be 3.6% more likely to buy an electric 

car than a petrol car, all other attributes held constant. It can be seen that cars experts (i.e, the 

respondents who self-evaluated their level of expertise with cars equal to 5 on a scale1 to 7) are the 

more reactive to all scenarios. The interpretation being that they value more than any other respondent 

type positive changes towards ECs. Comparing among scenarios, it can be observed that the assumed 

infrastructural improvements are more convincing than the assumed ECs range increases or 

purchasing price decreases. Very relevant changes in the probability preferring an electric car over a 

petrol one requires joint improvements in all dimension considered: fast charging network, driving 

range improvements and financial incentives. 

7 Conclusions 
 

This paper reports the results of a stated preference study, carried out in Italy in 2017, on consumers’ 

preferences between an electric and a petrol car. The main focus of the analysis is to evaluate the role 

of the driving range in consumers purchasing decisions. We tested the statistical performance of 

alternative driving range specifications in the random utility model, evaluated the implicit WTP of 

our sample, and compared it with the results so far presented in the literature. Furthermore, we 

searched for the main covariates that explain ECs’ driving range preference heterogeneity and carried 

out simulative analysis to assess the driving range impact on ECs uptake. 

Although in Italy and in the Friuli Venezia Giulia Region the ECs uptake is yet very limited, the 

sample of our respondents knew and was interested in buying an EC. Most likely, information via 

various media and Internet on EC has reached large segments of the population and in many Italian 

locations charging stations are getting increased attention. However, informal and statistical evidence 

suggests that ECs’ driving range limitations are still a main factor of concern, preventing people from 

buying ECs.  

Having administered an admittedly-limited number of stated choice interviews, the preference data 

collected lead us to confirming Dimitropolous et al. (2013)’s statement that the linear specification 

of the driving range parameter in the utility function leads to a lower WTP estimate than the 

logarithmic, quadratic and EC-specific ones. We find a superior goodness of fit when using the EC 

range-specific specification relative to other ones, which leads to an implied WTP of a 1-km increase 

in the driving range equal to €76 for the EC and €15 for the petrol cars. Compared with estimates 

resulting from the meta-analysis performed by Dimitropolous et al. (2013) on up to 2011 stated 

preference studies equivalent to €34 and €39 for a 1-km range variation, our estimate let us conclude 

that a better knowledge of the ECs, in general, and their driving limitation in the day-to-day use, in 

particular, have reinforced consumers’ concerns on ECs’ range. 

The use of the mixed logit model – in order to allow for and explain preference heterogeneity – results 

in a coefficient of the EC-specific range attribute 6 times larger than the coefficient of the non-EC 

one. The jointly statistically significant covariates explaining the heterogeneity of the coefficient of 

the EC-specific range attribute are gender, number of cars owned by the family, and knowledge of 

cars. Men are more sensitive than women to the effect of the EC range. The larger the number of cars 

owned by the family members the lower the sensitivity to the EC range. The higher the self-declared 
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car knowledge the larger the sensitivity to the EC range. Other potential covariate such as age, level 

of education, employment, household income, availability of owned garage or car box, average 

distance by car per trip, number of yearly return trips by car over 400 km were found not statistically 

significant. We also found that the place of residency is a significant covariate of the attribute % of 

fuel stations with fast charging stalls. The imply WTP for a 1-km increase in the EC driving range 

derived from this model varies from 37 to 106 €/km, depending on the socio-economic characteristics 

of the respondent, thus confirming the importance of this attribute in the car choice decisions of our 

sample. 

Lastly, we have performed a simulative analysis that showed that infrastructural improvements 

increase the probability of opting for an EC instead of a petrol one even more than increasing the EC 

driving range or decreasing the EC purchasing price. Very relevant increases in the probability of 

buying an electric car (ranging from 28 to 68%) requires joint improvements in fast charging network, 

driving range and financial incentives. 

These outcomes justify the formulation of at least two policy recommendations. Policy makers should 

set up incentives to provide a larger number of fast charging stations, possibly in the same location 

of current fuel stations, to send a clear signal that ECs enjoy public support. Increases in the driving 

range are urgently needed and will be rewarded by the consumers, since a 100 km driving range 

increase is valued up to €10,600. This could be accomplished through R&D efforts undertaken by 

private companies, with the support by the public sector through financial and fiscal incentives 

granted to academic\non-academic research institutes. 

The estimates presented in this paper suffer from the common data uncertainties, related to the sample 

size and its representativeness. Moreover, since technological, economic and political developments 

might induce relevant changes in the car market, variations in the preference structure of the car 

buyers are possible and need to be closely monitored. Our future research envisions a new choice 

experiment on both a larger sample size and on an extended geographical (possibly international) 

dimension. We would also like to improve our understanding of the relationship amongst the density 

of electric charging stations, the individual-specific mobility needs and WTP for the EC driving 

range. A further research goal is to test whether there is a threshold driving range beyond which 

customers are comfortable with the EC driving range.  
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Table 1. Status quo for the main attributes of the eight selected cars 

Attributes  

Daimler 

Smart For 

Four ED VW Golf 

VW Egolf 

kWh 35.8 Renault Clio Renault Zoe Nissan Pulsar Nissan Leaf 

Daimler Smart 

For Four  

Purchase price (€) 24,559 20,400 37,600 16,350 33,250 18,090 30,690 12,960 

Driving range (km) 145 610 300 714 300 1,000 199 428 

Annual operating cost (€) 1,791 3,396 1,666 2,908 1,679 2,859 1,750 3,049 

Source: www.alvolante.it  
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Table 2. Comparison of alternative specifications – Estimates of binary logit models 

 (1) (2) (3) (4) 

  Linear  Logarithmic  Quadratic  EC-specific 

Variables Coeff. t-ratio Coeff. t-ratio Coeff. t-ratio Coeff. t-ratio 

Constant EC -0.429285 -3.5 -0.167877 -1.2 -0.121491 -0.8 -0.957057 -5.5 

Generic range (100 km) 0.000527 4.2 0.491301 5.5 0.293542 4.2   
Generic range squared (100 km)     -0.014468 -3.5   
EC-specific range (100 km)       0.003020 5.0 

Non-EC range (100 km)       0.000607 4.8 

Purchase price (€) -0.000015 -1.9 -0.000035 -3.7 -0.000038 -3.7 -0.000040 -4.1 

Annual operating costs (€) -0.000120 -2.7 -0.000158 -3.4 -0.000174 -3.6 -0.000160 -3.4 

% of fuel stations with fast charging stalls 0.014470 6.2 0.016200 6.8 0.017000 7.0 0.016007 6.8 

Brand Volkswagen 0.552354 8.7 0.611958 9.3 0.615205 9.3 0.639495 9.5 

Brand Renault 0.156792 2.4 0.189553 2.9 0.190533 2.9 0.222449 3.3 

Brand Nissan 0.101037 1.4 0.157971 2.1 0.141927 1.9 0.218047 2.8 

         

Number of observations 3298   3298   3298   3298   

Adjusted R-squared 0.0283  0.0311  0.0307  0.0320  
Log-Likelihood -2205.3   -2198.8   -2199.0   -2196.2   

Reference point (km)     200   200       

Generic WTP (€/km) 35  70  62    

EC WTP (€/km)       76  

Non-EC WTP (€/km)             15   

Source: our elaboration from survey data 
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Table 5. Percentage change in respondents’ preference for ECs. 

  Scenarios 

Socio-economic characteristics S1 S2 S3 S4 S5 S6 S7 

Gender: Women 3.6% 13.6% 0.8% 1.8% 1.0% 5.3% 28.3% 

Gender: Men 4.8% 17.5% 1.5% 3.6% 1.4% 7.9% 38.9% 

Number of cars owned by the family of the respondent (1 car) 5.0% 18.3% 1.7% 4.0% 1.5% 8.4% 40.7% 

Number of cars owned by the family of the respondent (2 cars) 3.9% 14.9% 1.0% 2.3% 1.2% 6.0% 31.6% 

Self-evaluated level of expertise with cars: expert (level 5 on a scale1 to 7) 10.8% 33.2% 7.4% 18.6% 3.4% 23.1% 68.6% 

Self-evaluated level of expertise with cars: non expert (level 1 on a scale1 to 7) 7.1% 24.3% 3.3% 8.3% 2.1% 13.4% 54.7% 

Source: our elaboration from survey data and results of the mixed effect model specification reported in Table 3. 


