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1. Background 

 

At the time of writing, it is estimated that there are about 1,42 billion motor vehicles 

on the road worldwide. The global sale of passenger vehicles in the year 2021 exceeded 80 

million units even though a decrease in car production occurred during the years 2020 and 

2021 due to COVID-19 pandemic (Organisation Internationale des Constructeurs 

d'Automobiles, OICA). The environmental impact of petroleum fuel vehicles is very high. 

Passenger vehicles in Australia account for approximately 9 % of total national CO2 

emissions according to the Department of Climate Change and Energy Efficiency 

(DCCEE), approximately 12 % in Europe (European Environment Agency, EEA) and 12 

% in the United States (Environmental Protection Agency, EPA). Globally, the current 

composition of the vehicle fleet is such that 96 % of the fuel used by motor vehicles is 

produced indeed from fossil fuels, the burning of which results in the production of CO2 

and a range of air pollutants and toxins harmful to human health (Eberle and Von Helmolt 

2010). Consequently, the increasing number of motor vehicles and concurrent increase in 

the demand for and use of fossil fuel will place further pressure on the environment, the 

economy and energy security. The vehicles that have received the most attention as a 

potential solution to these concerns are the electric vehicle (EVs).  

Different action plans have announced government initiatives to favor the so-called 

green economy transition, including the uptake promotion of EVs by drivers. In Europe, a 

number of policy initiatives underlined the opportunities of electro-mobility and introduced 

measures to overcome the challenges. In the Communication “CARS 2020: Action Plan for 

a competitive and sustainable automotive industry in Europe”, the European Commission 

proposed actions to promote investments in re-charging infrastructure and an EU standard 

for the recharging interface for electric vehicles (European Commission, 2012a). The 

Transport Whitepaper “Roadmap to a Single European Transport Area – Towards a 

competitive and resource efficient transport system” stated as one of the goals to halve the 

use of conventionally-fuelled’ cars in urban transport by 2030; phase them out in cities by 

2050; achieve essentially CO2-free city logistics in major urban centres by 2030 (European 
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Commission, 2011). Here, EVs could play an important role. Under the umbrella of the 

“European Clean Transport Systems Initiative”, the “Expert Group on Future Transport 

Fuels” outlined recommendations for measures addressing challenges for the deployment 

of electric vehicles in the broader context of an alternative fuel’s strategy for Europe 

(European Expert Group on Future Transport Fuels, 2011a and 2011b).  

More recently, the announcement of the European Green Deal in 2019 has been 

described as an historic event, defined as “Europe’s man on the moon moment” by the 

European Commission President. With the Green Deal, all 27 Member States recognized 

the imminent threat posed by climate change. And for the first time in history, the EU 

Commission presented a detailed vision including a set of cohesive measures and a legally 

binding and ambitious net-zero emissions goal for 2050. Following a comprehensive 

impact assessment, it emerged that under current EU legislation, the European Union would 

only achieve a 60 percent net emission reduction by 2050. Therefore, in 2020, as part of 

the ‘2030 Climate target Plan’, the Commission established that the interim target of -55% 

net emission reduction by 2030 was necessary to achieve climate neutrality by 2050. To 

reach this goal, the European Commission adopted the "Fit for 55 Package" in July of 2021, 

whereas the EU Green Deal master plan is net-zero emission by 2050 for the entire 

European continent. However, structural adjustments are needed to make sure this plan can 

be realized. This is where the Fit for 55 Package came in. According to the European 

Environment Agency, road transport constitutes the highest proportion of overall transport 

emissions. In 2019, it emitted 72 percent of all domestic and international transport 

Greenhouse Gases (GHG). The Fit for 55 Package indicated electric mobility as a pillar for 

transport decarbonization that aims to: 1) Accelerate the roll-out of charging infrastructure; 

2) Make driving electric easier and more accessible to consumers; 3) Establish a clear, 

binding phase-out date for fossil fuels. 

The Alternative Fuels Infrastructure Regulation is a revised version of the 2014 

Alternative Fuels Infrastructure Directive, which required EU countries to develop national 

policy frameworks (NPFs) for developing publicly available refueling and recharging 

points for alternative fuel vehicles and vessels.  

The CO2 emission performance standards of vehicles Regulation established 

specific targets for reducing the CO2 emissions of new cars and vans. The current revised 

https://www.youtube.com/watch?v=Bhl-YBhNFkA
https://www.eea.europa.eu/data-and-maps/indicators/transport-emissions-of-greenhouse-gases-7/assessment-2
https://www.eea.europa.eu/data-and-maps/indicators/transport-emissions-of-greenhouse-gases-7/assessment-2
https://ec.europa.eu/transport/themes/urban/cpt_en
https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=celex%3A32014L0094
https://ec.europa.eu/clima/policies/transport/vehicles/regulation_en
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proposal sets a full phase-out of internal combustion engine vehicles by 2035, with 100 

percent greenhouse gases reduction targets for new cars and vans sold as of 2035, while at 

the same time complying with The Regulation to reduce car emission by -55 and van ones 

by -50 by 2030. 

Before becoming law, the Fit for 55 Package will have to go through the EU 

legislative process. The first part of the proposal, presented is currently under review by the 

European Parliament and the Council of the European Union. Both parties will present their 

proposed amendments to the package, and, once an agreement is found, the proposal will 

be adopted as law. 

The clear phase-out date for internal combustion engine (ICE) cars will provide 

clarity to industry and consumers for the transition ahead. If anything, it will ensure the EU 

stays at the forefront of global market uptake for electric vehicles by stimulating the 

automotive industry to intensify electrification efforts providing drivers with a stronger 

motivation to go electric.   

According to the Alternative Fuels Directive, from entry into force Member States 

would have to provide at least 1 kW of publicly accessible fast-charging power per Battery 

EVs (BEVs) in their country. Furthermore, Member States would have to create National 

Policy Frameworks for EV charging infrastructure, outlining their assessment, targets, and 

key milestones for the development of a national charging network. This means that in each 

EU Member State, drivers will be guaranteed that the public charging infrastructure 

network will meet their specific charging needs, and that future developments will be based 

on a comprehensive assessment of the country's fleet growth and existing infrastructure. 

As of 2025, EV drivers can expect to find recharging points installed every 60 km, 

even when crossing national borders. This will ensure full cross-border connectivity and 

allow electric vehicles to better circulate throughout the Union. The package also includes 

a set of dispositions to ensure better price transparency, compatibility labeling, data 

provision, and sharing, and payment requirements to make EV driving easier for 

consumers. 

Therefore, it can be assumed that more and more drivers across the continent will 

embrace electric mobility in the next few years as it becomes the new norm. In part, thanks 

to the prioritization of governments and a shared vision –and urgent need– of creating a 

https://ec.europa.eu/transport/themes/urban/cpt_en
https://ec.europa.eu/info/sites/default/files/revision_of_the_directive_on_deployment_of_the_alternative_fuels_infrastructure_with_annex_0.pdf
https://ec.europa.eu/info/sites/default/files/revision_of_the_directive_on_deployment_of_the_alternative_fuels_infrastructure_with_annex_0.pdf
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more sustainable future. The Fit for 55 Package is a necessary step for the EU to be able to 

reach its ambitious goals, and key to turning them into a reality.  

 

2. The Technology Of Electric Vehicles 

 

As an emerging technology introduced after the industrial revolution, EVs have 

already existing for over 100 years. The first practical electrical car was created by Thomas 

Parker in 1884 (Guarnieri 2012). Another famous example of early electric cars was 

Ferdinand Porsche’s electric car, which was manufactured in Germany in 1899 (Chan 

2012). Compared with the steam and gasoline engines at that time, electric vehicles were 

quiet, easy to drive, and did not emit a strong-smelling pollutant (Rajashekara 1994). Before 

Henry Ford developed the Model T with a new mass production process, EV makers 

experienced a degree of success in the 1920s, when 28% of total vehicles produced in the 

U.S. were electric. However, the promotion of EVs slowed due to the high price of electric 

cars and the rapid development of conventional vehicles. From the beginning of the 21st 

century, research on EVs has been accelerated due to environmental pollution and energy-

related issues. With the engagement of government and industry, infrastructure and EVs 

technology have been improved. Global sales of EVs reached one-million in 2016, and the 

sales of global light-duty EVs and plug-in hybrid electric vehicles exceeded five million in 

2018. Famous auto-makers such as Volkswagen, Mercedes, and Ford, have addressed their 

ambitions of promoting EVs. 

The technology development of the traction batteries had a great impact on EV 

industry, since the traction batteries are used to power the propulsion system of EV 

(Hannan, Lipu et al. 2017). Once a rechargeable lead-acid battery appeared, it was applied 

to an EV. With the development of battery technology, an increasing number of different 

types of power batteries have appeared in the battery market (Pelegov and Pontes 2018). 

Despite the new technology of the battery, the requirements for the traction battery have 

not significantly changed (Saxena, Le Floch et al. 2015). Differently from starting, lighting, 

and ignition batteries, EV batteries need to provide continuous power. Thus, a higher 

energy capacity is highly important. Moreover, high specific power, high specific energy, 

and high energy density are crucial (Alshahrani, Khalid et al. 2019). At present, the types 
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of rechargeable batteries that are used in EVs mainly includes lead-acid batteries, nickel-

metal hydride (Ni-MH) batteries, lithium-ion batteries (Nykvist and Nilsson 2015). 

In addition to the capacity of batteries, charging is another challenge for BEVs. 

Charging technology and battery technology are supplementary to each other. To release 

the “range anxiety” of EV drivers, charging technology is crucial and plays an important 

role in the BEV industry. With the rapid development of charging technology and the 

spread of charging infrastructure, charging is becoming more convenient and faster. Under 

different energy transfer modes, battery charging for EVs can be classified into conductive 

charging, inductive charging, and battery swapping (Rahman, Vasant et al. 2016). 

According to the charging methods EVs need different charging infrastructures and 

equipment. 

Conductive charging, inductive charging, and battery swapping are considered the 

three available charging options for BEV applications. Compared these three options, 

conductive charging is the most widely used charging approach. It is relatively simple and 

cheap, but people may suffer from electric shocks because of the aging components. 

Automatic Operation is also not applicable in conductive charging. In some harsh situations 

like underwater or dusty environment, the conductive charging would be unsafe (Muneret, 

Coux et al. 2000). Inductive charging technology offers a higher safety level. Since there is 

contactless between the charging unit and vehicle assembly, it is spark-free. With inductive 

charging, the driver needs to park and make sure the position of vehicles precisely in the 

charging zone. It is user-friendly. The main disadvantages of inductive charging are lower 

charging efficiency and more expensive (Budhia, Covic et al. 2010). Inductive charging 

needs a longer time and requires drive electronics and coils on both sides. Battery swap 

needs the shortest time to full batteries because it replaces the depleted battery with a fully 

charged one. To be economically sound, there are still many challenges, such as: how many 

charging bays in the facility should be arranged; how many batteries in the system should 

be used; how many batteries should be recharged according to different periods; how to 

move the batteries among stations; how to return and recover the swapped batteries 

(Mahoor, Hosseini et al. 2019). Also, how to swap heavyweight batteries is a common 

technical problem. To deal with this issue, special tools such as robotic arms and control 

system have been applied in the process of swapping heavyweight batteries. Additionally, 
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the lack of standardization for power batteries is the main obstacle of having a public battery 

swap station to charge all types of EVs. 

The electric motor sits at the core of the propulsion system in EVs, which converts 

the electrical energy of the battery into mechanical energy to power the vehicles. The main 

requirements listed in the references (Rajashekara 2013, Lee and Nam 2016) for propulsion 

motors are toughness, high torque, high power, high efficiency, a wide range of speed, 

robustness, ease of control, low cost, low noise, and small size. Several types of electric 

motors with different construction and technology have been used for EVs. These include 

induction motor (IM), permanent magnet (PM) and switched reluctance motors (SRMs). 

The most design to meet the demands of the automotive is the PM type. 

Charging infrastructure plays an important role in EV adoption. The implementation 

of electro mobility requires that the establishment of a robust charging infrastructure 

network be taken into account (Hall and Lutsey 2017). Building a robust charging 

infrastructure network involves coordinating the current status of charging infrastructure, 

understanding the impact of charging on the power grid and considering the realization of 

a reasonable charging payment system. Figure 1 shows numer of public charging points in 

different cities. 

 

Figure 1. numer of public charging points in various geografic areas. 
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Although EV development must face many technical challenges, such as battery 

technology, charging technology, electric motor technology, and integration of other 

emerging technology, EVs are likely play an essential role in people’s lives in the future. 

 

 
3. Drivers’ Attitude Towards Purchasing An Electric Vehicle 

 

The examination of consumer choice of electric vehicles began in the 1980’s 

(Beggs, Cardell et al. 1981), continued through the 1990’s (Brownstone, Bunch et al. 1996) 

and is still receiving attention up to date. Despite this ongoing research, concurrent 

technological advancement, and the introduction of commercially produced electric 

vehicles, the market penetration of such technology (and alternative fuels more generally) 

remains negligible. In the United States, 2012 saw the sale of 43,690 hybrids across all 

forms of alternatively fuelled vehicles; representing just 0.3 % of the 14.4 million cars sold. 

In the Australian context (2012 figures), there are a total 17.2 million new and used vehicles 

registered, of which 80 % are fuelled by petrol and a further 17 % by diesel (ABS). The 

remaining 3 % is comprised of vehicles that are either LPG, dual fuel or electric. This lack 

of consumer uptake is bought into sharp focus when considering a recent report by the 

International Energy Agency which outlines a future energy system that would limit the 

average global temperature increase to two degrees Celsius (International Energy Agency, 

IEA).  

While the adoption of alternatively fuelled vehicles is limited, there is some 

evidence that consumers are willing to adopt differing technologies given the right 

combination of features. Over the 5 years period from 2008 to 2013, the number of new 

diesels fuelled passenger vehicles registered in Australia increased by 103.7 % (Australian 

Bureau of Statistics, ABS). Following a European trend, this increase is a function of the 

growth in the number of small to mid-sized vehicles of this nature being offered, with their 

popularity attributable to better than average fuel efficiency; an attribute heavily featured 

in marketing campaigns. While this shift in vehicle fuel preferences indicates that 
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consumers are willing to change their behaviour, barriers still exist with respect to the 

uptake of electric vehicles. 

A large set of papers have adopted the consumers’ perspective, analyzing the total 

cost of ownership, range anxiety, charging behavior and taking into account consumers’ 

heterogeneity with regards to the psychological characteristics, symbolic attributes, and 

environmental concern and awareness. Many papers analyzed the impact of national and 

local governments’ policies such as purchase-based incentives, use-based incentives and 

direct regulations. For a recent synthesis and classification of the 239 studies published in 

scientific journals, see (Kumar and Alok 2020).  

Among these, studies that have analyzed consumers’ preferences and how these 

translate into consumers’ choices are of special interest for the purpose of this thesis. A 

survey of 50 peer-reviewed studies published up to the year 2015 was performed (Wee, 

Coffman et al. 2018). They focused on the factors influencing EV adoption and distinguish 

among internal factors (vehicle ownership costs, driving range and charging time), external 

factors (fuel prices, consumer characteristics, charging networks, public visibility and 

social norms) and policy mechanisms (financial and non-financial incentives, supporting 

charging infrastructure, raising awareness). All the reviewed studies relied on surveys 

concerning hypothetical situations. The authors identified several knowledge gaps 

including mixed evidence of the effectiveness of government incentives and the direction 

of causality between public charging infrastructure and EV uptake. A further review study 

has been compiled (Liao, Molin et al. 2017). They review 26 studies published in the period 

2005–2015. Again, all studies are based on stated preference data due to the still insufficient 

presence of EVs in the market. They identify a set of financial, technical, infrastructural 

and policy attributes used in the studies to construct the hypothetical scenarios. Although 

their analysis is purely qualitative, they are able to draw extremely interesting conclusions 

and propose suggestions for improvements. They find that financial, technical and 

infrastructural attributes are commonly found to have a significant impact on EV choice. 

As for the policy variables, they find that purchase incentives and tax reduction policies are 

effective while the impact of other policies (free parking, toll reduction, EV access to high-

occupancy vehicle lanes) remains controversial. With reference to the socio-economic and 

demographic variables such as gender, age, income, education level and household 
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composition, they conclude that it is unclear whether their effects are positive, negative or 

significant at all. They also argue that assuming stable preferences over time is 

inappropriate for two reasons: a) EVs became available only recently and different groups 

of people are going to adopt EV depending on their acceptance of innovation; and b) 

because EVs are still relatively new and unfamiliar to most people and in continuous 

development. Consequently, they claim “people’s preferences are expected to evolve along 

with technological progress, familiarity with EV, market penetration, social influence, etc.” 

In fact, regarding preferences stability over time, there is conflicting evidence in the 

literature (de Andrés Calle, Cascón et al. 2020). Some studies detect stable preferences with 

respect to new products, other come to opposite conclusions. With specific reference to 

EVs, some studies find that preferences change over time. Some authors conduct a panel 

survey where individuals are interviewed before and after they had experienced an EV in 

real life for 3 months (Jensen, Cherchi et al. 2014). Using discrete choice modelling, they 

find that preferences and attitudes towards EVs were affected by real life experience. 

Another study (Carley, Siddiki et al. 2019) analyzed via an Ordinary Least Squares (OLS) 

regression a longitudinal sample of more than 2000 individuals living in the 21 largest 

American cities. The individuals were requested in 2011 and in 2017 to state their intention 

to purchase or lease an EV (battery-only or plug-in hybrid electric vehicle). Although they 

administer a questionnaire in the same cities, only 250 respondents took the survey in both 

years. They find that respondents’ intention to purchase or lease an EV increased between 

2011 and 2017. They argue that this is due to: a) the possibility to gain experience and try 

them out; b) increased direct or indirect observability via social interactions, interpersonal 

influence and the mass media; c) network effects that rise the value of an EV as well as the 

number of users; and, partly, d) government EV incentivizing policies. More recently, it 

has been investigated the impact of a combination of incentives on the purchase decision 

of EV buyers (Jenn, Lee et al. 2020). Authors were able to conduct a proper cohort survey 

of EV owners in California every year over the period 2015–2018, finding that the 

importance of incentives and their effect on purchase behavior changed over time. 

Instead of using cohort type surveys, other authors compared different studies via 

meta-analytical approaches. The Willingness to Pay (WTP) for driving range has also been 

investigated (Dimitropoulos, Rietveld et al. 2013). Authors did not investigate whether it 
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varied over time but they detected variations among countries (the average WTP for the 

driving range in the USA being more than twice as high as in Europe). In a review of 52 

U.S.-focused papers with sufficient data to calculate WTP values for 142 different vehicle 

attributes, authors organized these analyzed studies into 15 general groups (Greene, 

Hossain et al. 2018). They found that, although the means and medians of the marginal 

WTP of the attributes generally agreed on signs, the variability in estimates across studies 

was almost always very large and is affected by a variety of factors, some under the 

researchers’ control and others not. They found systematic differences between studies 

using stated versus revealed preference data and between those employing random versus 

fixed coefficient models. 

 

3.1 Electric Vehicle Uptake In Italy  

 

In comparison with other European countries, Italy is lagging behind: in 2018, the 

EV registrations were only 0.5% of the total registration amount. Italy’s EV penetration 

level is similar to that of Bulgaria, Latvia, Romania, and slightly higher than that of 

Lithuania, Czech Republic, Estonia, Greece, Slovakia and Poland. Portugal has a 

remarkably high share of EVs (3.3%), and Spain 0.9% (ACEA, 2019). In parallel with the 

low EV uptake, Southern and Eastern European countries are poorly researched. Outlined 

in the Kumar and Alok surveys (Kumar and Alok 2020), it was recorded that out of the 239 

selected research papers on EV adoption, less than 5 focus on Southern and Eastern 

European countries. 

Italy and several Southern and Eastern European countries, however, would greatly 

benefit from the lower air pollution emissions associated with EVs. Italy, for instance, has 

the highest levels of air pollution among the EU countries, especially in the densely 

populated Po Valley regions, where the climatic characteristics and a morphological 

landlocked position lead to PM10, PM2.5, O3, and NO2 concentration levels well-above the 

air quality standards set by the European directives. 

One of the main characteristics of the Italian car fleet is the high proportion of small 

and medium sized cars. In fact, in 2019 the A and B car segments accounted for 16.9% and 
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34.9% of the total new car sales, respectively. In these segments, the only available BEVs 

were the Daimler Smart (Fortwo and Forfour) and the Renault Zoe, which were thus the 2 

best-selling BEVs, with 2359 and 2180 units, respectively. Segment C (which includes 

models such as the Nissan Leaf and the VW e-Golf) amounted to 33.6% of the market. The 

remaining 15% sales took place in the D, F, and G segments, where prestigious brands such 

as Tesla, Audi and Jaguar offered high-end BEV models. Remarkably, FCA (former FIAT) 

did not offer the FIAT 500e in Italy until very recently (which was on sale in California 

only), and the company’s reluctance to invest in BEVs and to develop a compelling model 

for the Italian market certainly heavily contributed to the limited Italian BEV uptake. 

An important characteristic of the Italian car market is the reliance on diesel cars. 

Thanks to their limited fuel consumption and to the favorable diesel fuel taxation, the 

market share of diesel cars has been traditionally high in Italy. The total cost of ownership 

of both the petrol and the diesel cars has been largely lower than that of their BEV 

equivalents (Giansoldati, Danielis et al. 2018, Scorrano, Giansoldati et al. 2019, Scorrano, 

Danielis et al. 2020). Compared to Norway for instance, the registration taxes levied on 

conventional cars are rather low (Scorrano, Giansoldati et al. 2019). Consequently, in Italy 

the initial cost barrier associated with BEV is quite high. EVs cost almost twice as much as 

their equivalent conventional cars, making them an unlikely choice for the Italian drivers. 

In addition, the economic recession and the slow recovery of the Italian economy of the last 

decade reduced the purchasing power of a large section of the population, which in turn 

slowed down the rate of car renewal. 

The slow BEV uptake went in parallel with the slow diffusion of the charging 

infrastructure in a likely bidirectional causal relationship. Even if, with the help of European 

funds in 2019, the charging network in Italy is becoming denser, compared with the 

Northern and Central European countries, it is still lagging behind, with a noticeable lack 

of fast charging stations. The main public charging station provider is ENEL X, a branch 

of the former electricity state monopolist ENEL. The main tolled highway Italian operator, 

Autostrade per l’Italia, opposed the construction of fast chargers in the areas occupied by 

the petrol stations so that ENEL X could install its network only outside the highways. In 

addition, even the coverage of the Tesla superchargers is limited and located mostly in the 

richer Northern Regions, while the IONITY network (high power recharge stations made 
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to ensure longer journeys) is still in the initial phase (with 2 stations only, as of December 

2019). 

Because of the low uptake, the level of EV knowledge of the Italian drivers is still 

low, based more on the information circulating in the social media than on direct 

experience. Furthermore, unlike in Germany and Austria, in Italy the Green party has never 

played a significant political role, possibly testifying a reduced importance attributed by 

Italian voters to environmental issues. 

A large study made to compare attitudes toward EVs of drivers from different 

European countries was conducted (Thiel, Alemanno et al. 2012). Six European countries 

(France, Germany, Italy, Poland, Spain and United Kingdom) were included in this study. 

Car drivers in these states were asked to provide travel diaries and respond to an online 

questionnaire focused on the attitudes of European car drivers towards electric vehicles. 

The six member states that were covered in this questionnaire represented a market share 

of more than 75% of the total new sales of passenger cars in the European Union in 2011 

(European Environment Agency, 2012). The attitudes of car drivers towards electric cars 

were investigated within the sample survey carried out to collect car trip diaries in the six 

European countries including sample, full questionnaire and fieldwork.  After an initial 

question where respondents were asked how familiar they were with the concept of electric 

cars, a second question was aimed at going into more details about the knowledge of the 

electric cars. In this second question a list of statements about the features of electric cars 

(e.g., about their cost, their environmental influence, etc.) was presented and the individuals 

were asked to indicate their level of agreement with each statement. A question on the 

relevance of public incentives to boost the diffusion of electric cars was also asked in this 

introductory part. A second part of the attitude survey was more specifically devoted to 

elicit how relevant some features of electric cars were for the respondents and to measure 

their propensity to consider electric cars a realistic alternative in case they wanted to 

purchase a new car. The procedure was as follows.   

First, a comparison between a generic conventional and a generic electric car was 

proposed to respondents in terms of some key variables: car purchase price, operating costs 

(i.e., the cost needed to run the car for 100 km), the range of the car, the time needed to re-

fuel/re-charge the car, the maximum speed and the level of well-to-wheel emissions. Based 
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on this comparison, respondents were asked to provide a probability for them to purchase 

the electric car rather than the conventional car.  

Subsequently, respondents were asked to assume that they were endowed with a 

monetary sum and can use it to improve one of the features of the electric car as described 

in the initial comparison. They were asked to indicate which feature they would improve.  

Finally, the individuals were presented with a comparison between the conventional 

car and the electric car with the improvements according to their previous choices. 

Ultimately, they were asked to indicate the probability of purchasing the improved electric 

car.  

The attitude survey ended with two questions related to the expected future 

background concerning the fuel price and the share of electric cars that could be in the car 

fleet in the future.  

The survey was administered to all the surveyed individuals that participated in the 

broader questionnaire and fieldwork (population aged 18-74 years) in the 6 European 

countries during the period March – June 2012. Completed interviews per member state 

were:  France: 623 interviews, Germany: 606 interviews, Italy: 613 interviews, Poland: 548 

interviews, Spain: 617 interviews and UK: 716 interviews. 

A specific weight was applied to the raw data, in order to rebalance the dis-

proportional design of the sample and reproduce the characteristics of the reference 

universe in terms of gender and age, geographical area, size of city or town, education level, 

and occupational status. In the following section, all the shown percentages refer to the 

weighted data, whereas the basis refers to the actual number of achieved interviews.  

Respondents have a common expectation regarding the evolution of the price of fuel 

in the near future: in all countries including Italy, the majority of the sample thinks that the 

price of fuel would increase a lot in the next 5 years (Figure 2). Nobody expects that fuel 

price would decrease.  
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Figure 2. Expectation about the price of fuel in the near future 

 

Figure 3 shows data regarding the awareness of the electric car, the data shows a 

low level of familiarity with this technology. The mean score is 5.5 where 1 means “no 

knowledge at all” and 10 means “full knowledge”. National average scores are similar in 

the different countries, with Italy lying above the overall mean. As far as the different age 

range is concerned, we noticed a slightly higher level of familiarity for youngest people, in 

comparison to the other age ranges.   

            

Figure 3. With a score from 1 to 10, how familiar are with this technology 
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Figure 4 represents different countries’ expectations of the future by calculation the 

future sales of the technology. As you can see, drivers in Italy and Spain were more 

optimistic in terms of future electric car shares than the average, as more than 50% of 

respondents believes that electric cars are going to increase in sales by more than 20% in 

the next years. 

 

 

Figure 4. Expectations about the percentage of electric car sales in the next 10 years 

 

Declared familiarity with electric cars was tested by asking respondents to give their 

opinion about several statements concerning electric car features. Answers could range 

from 1 (= strongly disagree) to 10 (= strongly agree). Figure 5 shows the results of the 

questionnaire. 

Despite the declared low level of information and familiarity with this technology, 

the overall perception is generally in line with the actual features of electric cars. Overall, 
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people think that electric cars are quite expensive (75% of the total sample). Moreover, it 

is generally correctly perceived that electric cars are not noisy and have no tailpipe 

emissions (69% of the total sample agrees with these statements). Some lack of information, 

however, emerges on how this technology works in practice. Actually, respondents were 

not able to express an opinion regarding the charging time of the battery (one respondent 

out of 3 was not able to provide the answer), the cost of the electricity to cover 100 km (in 

this case the relative majority was unable to provide an answer), as well as the distance that 

can be covered between two charges (28% did not answer). There is also a lack of 

information regarding the maintenance costs that is assumed high by 42% of the sample, 

while the 33 % gave no answer.  

Some statements were in some way more arbitrary. As far as safety is concerned, 

electric cars were considered safe for 41% of the sample; only 17% considered the electric 

car unsafe. However, the notion of a “safe car” can differ significantly among individuals 

(e.g., someone thinking of braking performance, crash safety, or battery safety and risk of 

thermal runaways). In addition, the impact of electric cars on driving pleasure is disputable, 

so the strong disagreement about this statement is not directly a matter of knowledge.  

 

 

  Figure 5. From 1 to 10, how familiar are with these statements? 
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The large majority of the sample (84%) considered government incentives to support the 

diffusion of electric cars useful or, for the 19% of the total sample, even fundamental (Figure 

6). Interestingly, this opinion was particularly widespread in Italy, while in Germany and UK 

a larger share of respondents (although still a clear minority) believe that electric car market 

would be negatively affected by governmental incentives. The perceived important role of 

government incentives was not surprising since, as shown previously, the most recognized 

feature of current electric cars is their high price.   

After collecting their opinions, respondents were asked to express their “intention 

to buy” an electric car considering the electric vehicles actually available on the market, 

shown on figure 7. A short description of the main features of an actual generic electric 

car were shown in comparison to a generic state of the art conventional car. Then, they 

were asked to express their opinion about the chances to buy an electric car, in case they 

would have to change their current one in the next few months.   

 

Figure 6. Importance of public incentives for electric cars 

 

On average a considerable share of car drivers declared that they would prefer to 

purchase the electric car rather than the conventional car: nearly 40% of the total sample 

would go for this choice. While this result is interesting, the percentage value should be 

interpreted with great care. It is a characteristic of this kind of surveys that the feedback 

on purchase considerations can differ significantly from later purchase behavior. It is 

therefore more instructive to look at the relative differences between the countries and 

demographic characteristics.  
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 Figure 7. How likely would you be to buy an electric car if you had to change your current car in 

the next few months? 

 

It is noteworthy that especially Italy declared probability that the electric car is 

purchased is close to or even higher than 50% and for more than one fourth of the sample 

the probability is 70% or more.  

 

3.2 The “Ideal” Electric car studies 

 

The further step in the analysis of the attitude towards electric car was to explore 

which of its current features the individuals would like to improve. As mentioned above, 

respondents were asked to choose one feature of the current electric car to improve 

assuming they had an amount of money (3,000 Euros) to spend to achieve the improvement 

(figure 8).  

In this exercise, the first choice is indicative of which feature respondents are more 

sensitive to. The preferences of respondents were equally distributed between the 
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possibility of increasing the distance with one recharge and the possibility to decrease the 

price. The possibility to re-charge the car at home even without the availability of a private 

garage was chosen as first improvement by one quarter of the sample. Recharge time is the 

first choice only for 9% of the respondents while increasing the maximum speed is a priority 

for just a few individuals.  

The hierarchy in feature selection is similar in all countries, but car price wins in Italy.  

 

 

Figure 8. Most chosen improved feature 

 

Figure 9. “Ideal” combination of electric cars after three choices 

  

         A combination of features was also proposed to respondents as indicated in figure 9 

above. moving from the starting point, the most preferred ideal combination selected by 17% 

  

  

  

  

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
        



22 
 

of respondents was the one improving purchase price (from 27 to 30 Euro) as well as driving 

range (from 150 km to 200 km) and including the possibility to re-charge at home. 12% of 

the individuals would leave price unchanged and rather reduce re-charge time to 1.5 hours. 

9% of individuals, would also reduce re-charge time but would give up re-charging at home. 

7% would prefer to reduce price and re-charge time and would like to re-charge at home even 

if the range of the car remain 150 km. Finally, 11% of respondents were actually focused on 

just one specific feature, selected for three times: price. So the so-called Price Driven (PD) 

combination represents the third most chosen.   

Figure 10 shows what each country preferred combination of features is in the 

previous table. In Italy, the PD combination is the second one and is very close to 

combination A with a percentage that almost mirrors the most chosen one. 

 

 

 

 

Figure 10. Countries preferences of “ideal” combinations 

 

After completion of the exercise that led to the description of the respondents’ 

“ideal” electric car, they were asked again about the probability that they would purchase 

such an electric car instead of a conventional vehicle.  

This hierarchy of the combinations based on the referred probability of purchasing 

is not the same in the surveyed countries. Combination D is at the top only for Italy as 

indicated below (table A):  
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Table A. Alternative representation of the adoption of “ideal” combinations per country 

 

The questionnaire included an open question to investigate the reasons of 

individuals who are weakly or not at all interested in buying an electric car (even in its 

“ideal” version). Two reasons dominate. The first one is related to the price. Among those 

there were the ones expressing a low interest in the purchase of their “ideal” electric car. 

This element is in fact in pole position (56%). Price was the key element for Italian 

respondents. Figure 11 below shows the results of the open-ended question. 

The perspective of the European car drivers, as derived from this study, highlights 

the importance of further R&D investments to improve some of the performance 

characteristics of electric vehicles. As regards results of Italian respondents, it provided 

some guidance which performance aspects matter most for car drivers, notably costs. In 

fact, a majority of the Italian respondents considered that public incentives are needed to 

foster a wider market deployment of electric vehicles.  
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Figure 11. Main reasons of lack of interest in electric cars 

3.3 Italian-focused Studies 

In an Italian study, face-to-face interviews were conducted to a small sample (N = 

121) of drivers asking them to state their choice among 7 alternative fuel\powertrain 

technologies in Italy (Valeri and Danielis 2015).  

The hypothetical scenarios comprised 5 attributes: purchase price, annual operating 

cost, acceleration, driving range, and refueling distance.  

Using the same sample, the authors analyzed previously how the self-evaluated 

level of car expertise (in general, not specifically referred to EVs) influences the choice 

between alternative fuel powertrain technologies (Valeri and Cherchi 2016). They found 

that respondents with a high car use, regardless of the fuel\powertrain technology, were 

reluctant to buy an EV.  

In Giansoldati et al. study (Giansoldati, Danielis et al. 2018), a survey was 

administered to a slightly larger sample (N = 318), using a combination of direct interviews 
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and internet-based questionnaires. They restricted their hypothetical choices to an electric 

and a gasoline car. Their focused on the role played by the driving range on car choice. 

They found an EV-specific range coefficient six times larger than that of a gasoline car. 

The estimate varied with gender, number of cars owned by the family, and car knowledge. 

Comparing the quantitative results of these Italian studies one can notice that Italian 

respondents would buy an EV only if it would cost less than a conventional one. These 

authors reported an extremely high value equal to €20,167. The implied monetary value of 

driving range in the case of an EV varies between €42 and €101, which are very high values 

(a 100 km increase in the EV driving range is valued between €4100 and €10,100). 

Danielis et al. (Danielis, Rotaris et al. 2020) also investigated whether these 

hypothetical restrictions were correct. Differently from the previous studies, all 

questionnaires were internet-based. Such a choice allowed extending the sample size and 

controlling the survey representativeness across regions, age, and gender. The addition of 

new Italian evidence allowed authors to compare different studies and detect changes in the 

Italian consumers’ preferences over time. The survey administered in the period October-

December 2018 to a representative sample of the Italian population consisted of a 

questionnaire including a list of selection and segmentation criteria. The survey was 

focused only on driving license holders. Respondents were asked to provide socio-

economic data including personal information, car and garage availability, car mobility 

habits, EV knowledge, and environmental awareness.  

Only 3% of responders travelled more than 100 km per day. In terms of the average 

number of kilometers travelled per year, 16% of the respondents drove more than 20 

thousand km per year (which is a threshold that makes EV cost-competitive with the 

conventional cars (Danielis, Giansoldati et al. 2018). More than a third of the respondents 

drove between 10 and 20 thousand km per year (the Italian average is about 10,250 km) 

and 48% less than 10 thousand km per year, which makes EVs hardly competitive at the 

current purchase prices (Scorrano, Giansoldati et al. 2019, Scorrano, Danielis et al. 2020). 

Almost all respondents performed trips longer than 400 km less than 10 times per year. 

One of the most relevant finding of this work is that 34% of the respondents claimed 

to have a quite good knowledge of the technical characteristics of EVs (level 5 to 7), even 

though only 16% of them have driven them. Plus while 19% of the individuals have 
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participated to an environmental demonstration or/and have registered with an 

environmental association, only about 30% of the respondents completely agree with the 

statement that the environmental situation of the place where they live, work or study is 

increasingly worrisome, and 54% quite agree with it. 

As previously reported, Greene et al.  (Greene, Hossain et al. 2018) identified 142 

different vehicle attributes, which could be organized into 15 general groups (comfort, fuel 

availability, fuel costs, fuel type, incentives, model availability, non-fuel operating costs, 

performance, pollution, prestige, range, reliability, safety, size, and vehicle type). Among 

them, purchase price, fuel economy, driving range, the time required for a fast charge, the 

maximum distance between fast charging stations and free parking were chosen in this 

study according to the of 36 primary studies investigating consumer preferences for EVs 

from 1980 onwards (Giansoldati, Rotaris et al. 2017). This data was then integrated with 

information drawn from reviews by other authors (Coffman, Bernstein et al. 2017, Liao, 

Molin et al. 2017, Greene, Hossain et al. 2018). Interestingly, the authors decided to use 

specific car models and brands currently available in the Italian market to increase the 

realism of the choice scenarios. Indeed, the brand\model attribute captures features such as 

comfort, style, prestige, safety, size, and vehicle type. In particular, the authors selected 5 

pairs among the best-selling EVs in Italy in 2018 and compared them with their petrol 

counterparts. The EVs are the BMW i3 125 kW 94 Ah, the Volkswagen e-Golf 2018, the 

Renault Zoe Life Q90, the Nissan Leaf 40 kWh Visia Plus and the Daimler Smart Forfour 

Electric Drive Youngster. Their petrol equivalents are the BMW Series 1 116i 5 doors, the 

Volkswagen 1.0 Golf TSI 85 cv Trendline BlueMotion, the Renault Clio 1.2 Zen, the Nissan 

Qashqai 1.2 DIG-T Visia, and the Daimler Smart Forfour 70 Twinamic Perfect. World best-

selling Tesla Model S and Model X were not included since the study was focused on the 

more popular small medium car segment (Unione Nazionale Rappresentanti Autoveicoli 

Esteri, UNRAE). 

Fuel economy was specified as cost per 100 km, differently from other studies 

including studies from Valeri and Danielis and Giansoldati et al. (Valeri and Danielis 2015, 

Giansoldati, Danielis et al. 2018) that used metrics such as annual fuel cost or annual 

operating cost such as maintenance and repairs, circulation tax, insurance premium, etc. 

For EVs, it was assumed that the purchase price could only decrease compared to the 2018 
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values thanks to economies of scale and technological innovation. As far as the driving 

range is concerned, we assumed that the current EV range could only improve, whilst that 

of petrol cars might either increase or decrease. The charging stations were assumed to have 

a distance from each other of 20 km (optimistic), 80 km (realistic) and 50 km (intermediate). 

In summary, these studies found overall that Italian respondents have a positive 

attitude towards EVs. However, purchase price and fuel economy were both negative 

factors toward the purchase willingness. In addition, largely significant EV range was also 

very important, confirming previous findings (Valeri and Danielis 2015, Giansoldati, 

Danielis et al. 2018). Among the brands\models, the Daimler Smart Forfour is the least 

preferred, in line with the previous findings by Giansoldati et al. (Giansoldati, Danielis et 

al. 2018) . Charging time was a negative and significant factor, consistent with the findings 

by Hackbarth and Madlener (Hackbarth and Madlener 2013, Hackbarth and Madlener 

2016), whereas the availability of free parking was view as an important incentive as in 

Abotalebi et al.  (Abotalebi, Scott et al. 2019).  With regard to the responders’ age, younger 

respondents have a more positive attitude towards EVs. On the contrary and surprisingly, 

respondents with higher education levels derive lower utility from EVs. Interestingly, 

garage ownership not to rely on the public charging infrastructure was not perceived as 

significant by the analyzed sample.  

The self-declared level of EV knowledge increased the positive attitude towards 

EVs, in line with the results of Barth et al. and Schmalfuß et al. (Barth, Jugert et al. 2016, 

Schmalfuß, Mühl et al. 2017), while the EV driving experience parameter was not 

significant. Regarding this last point, some authors document a positive association 

(Turrentine, Garas et al. 2011, Larson, Viáfara et al. 2014), whilst others do not support it 

(Bühler, Cocron et al. 2014). Very importantly environmental awareness played an 

important role in the choice of an EV. These results were expected and consistent with the 

literature (Flamm 2009, Hidrue, Parsons et al. 2011, Carley, Krause et al. 2013, Priessner, 

Sposato et al. 2018). Other socio-economic variables such as gender, number of cars in the 

household, family income, average number of km travelled per day, average number of km 

travelled per year, and living in small towns resulted not statistically significant. 

Finally, consumers’ willing to pay (WTP) in the analyzed Italian sample ranged 

between €2600 and €14,600 more for an EV, showing a positive attitude towards EVs. This 



28 
 

result is surprising and contrasts with Valeri and Danielis, Valeri and Cherchi and 

Giansoldati et al. (Valeri and Danielis 2015, Valeri and Cherchi 2016, Giansoldati, Danielis 

et al. 2018) that found a negative impact of WTP in purchasing attitude of EVs in Italy. The 

authors concluded that this finding might signal a change in the Italian consumers’ 

perception. At international level, positive Alternative Specific Constant (ASC)_EV 

coefficients are reported in recent studies only by Mabit and Fosgerau (Mabit and Fosgerau 

2011) for Denmark and Langbroek et al. (Langbroek, Franklin et al. 2016) for Sweden, 

while most of the previous studies reported negative coefficients. Some studies report 

positive values only for subsamples (Ewing and Sarigöllü 1998, Dagsvik, Wennemo et al. 

2002) or for specific segments of the population (Parsons, Hidrue et al. 2014, Hackbarth 

and Madlener 2016).  

Respondents also signaled a reduced sensitivity to the driving range, presumably 

due to the increase in the average range of EVs and to the growing density of the charging 

network. It is also lower than most estimates reported in other international studies 

(Dimitropulous et al).  

The results from the study from Danielis et al. (Danielis, Rotaris et al. 2020) indicate 

that some of the non-monetary barriers that adversely affected the preference structure for 

EVs of the Italian drivers might have weakened. This is most likely due to the information 

circulated in the public debate and to the growing direct and indirect experience facilitated 

by the growing EV uptake. Changes in the preference structure are far from uncommon in 

the case of innovative products such an electric car as illustrated in the literature. However, 

their empirically sound analysis should be planned and carried out appropriately in order to 

prove this hypothesis. 

 

4. CONCLUSIONS 

 

So far, Italy had a low EV market penetration rate, although the country enjoys some 

characteristics that could favor EV uptake. The mobility needs are well in line with the 

current EVs driving range. Almost all our sampled respondents (97%) travel less than 100 
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km per day and trips longer than 400 km are not frequent. Car ownership is high so that an 

EV could be used as a second family car (in our sample 62% of the families own at least 

two cars). Most of the respondents (70%) own a garage, which facilitates home charging at 

cheaper rates. Some characteristics are, however, unfavorable. The annual distance 

travelled is relatively short. The Italian average is about 10,250 km. In our sample, only 

16% of the respondents drive more than 20 thousand km per year, while EVs require high 

annual travelled distances in order for their total cost of ownership to be cost competitive 

with that of conventional cars (Danielis, Giansoldati et al. 2018, Scorrano, Danielis et al. 

2020). However, the main difficulty with the Italian car market is that most of the demand 

is for the small to medium car segment where so far, the number of manufacturers, FCA, 

has so far refrained from offering a compelling EV in that car segment. EVs available on 

the market is limited and much more expensive than the equivalent conventional cars. In 

addition, the main Italian car  

The implied message is that in Italy people are more cost sensitive than performance 

sensitive, in the sense that the EV uptake is more dependent on the financial benefits of 

buying and using an EV than on the current driving range and charging time limitations. 

Comparing new data with previous Italian studies, there are hints of a variation in 

the perception of the Italian drivers towards EVs. A noticeable difference is the ASC_EV 

coefficient, which represents, the respondents’ attitude towards EVs. Giansoldati et al. 

(Giansoldati, Danielis et al. 2018) found a negative value while this study found a positive 

one. At international level, positive ASC coefficients for EVs are also uncommon. Among 

the most recent studies, only Mabit and Fosgerau (Mabit and Fosgerau 2011) and 

Langbroek et al. (Langbroek, Franklin et al. 2016) reported positive coefficients. All these 

findings indicate a change in the Italian consumers’ perception with regard to EVs. This 

statement however deserves to be properly investigated using a cohort approach.  

This high price sensitivity of the Italian customers leads to argue that cheap and 

small EVs with limited driving range would be preferred to expensive sedans with larger 

batteries. They would suit well the mobility needs of Italian users and adapt to the limited 

parking space available in the Italian cities. In light of these considerations, we advise car 

manufacturers who wish to expand their market share in Italy to develop affordable electric 

city cars.  
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Another difference between Italy and other Northern European countries that should 

underlined is that up to April 2019, in Italy the financial subsidies for EVs were limited to 

the circulation tax exemption and to scattered purchase subsides administered by some 

Regions. Starting from April 1, 2019, the “Ecobonus” subsidy was provided at national 

level. It was planned to last three years and with a reasonable financial allowance. Given 

the results reported in the different studies, such a measure will enhance EV diffusion, 

which, in turn, will enhance EV acceptance and reinforce EV uptake. Scientists, policy 

makers, social media and car manufactures could play an important role in strengthening 

this effect by providing reliable information on the technical, environmental and economic 

characteristics of EVs.  

Data from most recent data, suggest that the so-called “Ecobonus”, a purchase 

subsidy introduced in Italy in March 2019, which finances up to €6000 the acquisition of a 

new car whose CO2 emissions are lower than 20 g/km is very important to promote EVs 

adoption. Moreover, the availability in largest Italian cities such as Milan and Rome the 

availability of free parking in restricted traffic zones are equally important. The 

technological improvements well documented since EV average range is constantly 

increasing (Nykvist, Sprei et al. 2019), reaching an average value of about 280 km can 

make EV drivers almost free of the so-called “range anxiety” issue. On average, the €6000 

purchase subsidy has been calculated to increases the probability of buying an EV over the 

baseline scenario by 8.4% where the shift from no free parking to unlimited free parking 

raises the probability on average by 3.2%. A 50% driving range increase would increase 

the probability by 3.6%. The reduction of fast charging time from 55 to 30 min is expected 

to increase the probability to choose an EV by 1.1%. The two combined financial 

incentivizing policies would increase the probability on average by 15.5%. The two 

combined technological improvements would increase the probability on average by 5.5%.  

In this context, Italian Prime Minister signed on April 6 2022 a government law 

called “DPCM automotive incentives” that structurally redesigned and financed the 

incentive for the purchase of electric vehicles. The provision allocated 650 million euros 

for each of the years 2022-2023-2024 for a total of 8.7 billion euros until 2030. In particular, 

the measure established that for the purchase of new M1 category vehicles in the 0-20 g / 

km (electric) emission range, with starting conditions. Firstly, a price of up to 35 thousand 
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euros + VAT, it was possible to request a contribution of 3 thousand euros, to which further 

2 thousand euros are added if a homologated car in a class lower than euro 5 is scrapped at 

the same time.  

A specific point that deserves to be addressed is the charging issue, which currently 

seems to play no role in consumers’ stated intentions. Currently, Italy is lagging behind in 

terms of public charging infrastructure and regulation. Progress, however, has been made 

in the last years, and the largest charging station provider, ENEL X, a branch of the national 

energy provider ENEL Spa, is in the process of extending the charging network from 5400 

in the year 2018 to 10,000 charging points, a high proportion of them, however, having 

only slow charging capability. 

For all these consideration, future research plans should include: a) extending the 

survey to other European countries where the EVs uptake is, as in Italy, still low to confirm 

our results, or b) carry out a similar survey in country with high EV uptake to contrast the 

consumers’ preference structure, and c) focus on specific car market- or population-

segments. As argued in the papers reviewed in this thesis, the choice of attributes is also 

crucial. When the hypothetical choices involve EVs and car equipped with conventional 

internal combustion engines, researchers typically include common attributes (e.g., price, 

acceleration, driving range, fuel cost) and BEV specific attributes (charging time, charging 

network density). Since the number of attributes that can be included is limited, to avoid 

over-complexity in the choice description, some EV specific attributes tend to be 

overlooked. Examples are battery warranty and residual value loss, as pointed out by Li et 

al. (Li, Wang et al. 2020), both associated with the risk of battery degradation, which is still 

a main concern to EV buyers. Another overlooked cost component seldom specified in the 

hypothetical scenarios is associated with the different charging possibilities that might 

range from free charging, home charging, charging at work or fast charging. How these 

possibilities affect the preferences for EVs is a topic that requires significant attention in 

further studies. 
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