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Abstract: Climate change originating from anthropogenic activities is a key challenge of our time,

with unsustainable mobility patterns representing one of the main contributors to polluting emissions

in the atmosphere. The situation is particularly critical in urban areas, where traditional mobility

paradigms based on private mobility and endothermic vehicles lead to road congestion, environmen-

tal degradation, health issues, and economic loss. Many policies are being implemented worldwide to

support the envisaged transition to cleaner mobility paradigms, like the EU Fit for 55 Package, which

is bound to ban sales of gasoline- and diesel-powered vehicles by 2035. In this context, electrification

emerges as the most promising alternative, although battery electric vehicles represent a growing

yet small niche, and the market is still expressing many concerns. Through a case study of Italy, a

country with a strong automotive tradition and severe air pollution in urban centers, this research

investigates consumer attitudes and barriers to electric vehicle adoption, providing crucial insights

for future policy and market strategies. This study consists of a survey-based empirical investigation

(N = 1533). The findings suggest that skepticism is still strong and requires a joint effort (carmakers,

government, media) to frame sound communicational strategies and policies addressing market

apprehensions about actual environmental performance, economic convenience, range anxiety, and

availability of adequate charging infrastructures.

Keywords: automotive; BEVs; case study; electrification; sustainable cities; urban mobility

1. Introduction

Over the past years, the topic of sustainability trespassed the boundaries of academic
debate and niche environmentalism, pervading the economic and institutional world as
well as public discourse. Such awareness led institutions and policymakers to implement
incisive interventions that, in tackling anthropogenic emissions in the atmosphere and
mitigating climate change, bear the potential to impact significantly on many economic
and industrial sectors. In the European Union (EU), ambitious decarbonization plans (in
the wake of the vision indicated by the Green Deal and then operationalized and financed
through the Next Generation EU program) led to the so-called Fit for 55 Package (hereinafter
Fit for 55), a collection of legislative proposals conceived as a key step towards the EU’s
goal of climate neutrality by 2050 that aims to achieve a net reduction in greenhouse gas
(GHG) emissions by at least 55% by 2030 compared to 1990 levels. The transport sector
is under special scrutiny, as it is responsible for around 25% of GHG emissions in the EU
(three quarters of which are attributable to road transport) and has experienced, unlike
other sectors, a substantial increase in emissions since 1990 [1].

The need to shift to more sustainable mobility paradigms is particularly pressing
in urban areas, where road congestion and transport-related pollution are more severe.
Consequently, new urban models are emerging, aimed at curbing environmental and
health-related issues in densely populated areas, and many initiatives and innovative
approaches have been proposed, with different degrees of success. Among these, it is
worth mentioning servitization, which encompasses a shift from the concept of ownership
(e.g., of a private vehicle) to that of access and use, consistently with the emerging trend of
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shared mobility. In other words, instead of owning a vehicle, consumers pay for the service
of transportation. Exemplary is the so-called Mobility as a Service (MaaS), which can be
described as “a holistic transport provision mechanism that meets transport user needs
by offering tailor-made mobility solutions enabled through access to and integration of a
wide range of vehicle types, journey experiences and complementary services over a single
digital interface” [2] (p. 1). The Avoid–Shift–Improve approach [3] is a guiding principle
for MaaS and is used in sustainable urban transport planning to reduce the environmental
impact of transportation by focusing on the key strategies of Avoiding (i.e., reducing
the overall need for travel), Shifting (i.e., shifting people away from private vehicles
towards more sustainable modes of transportation), and Improving (i.e., improving the
efficiency and environmental impact of existing transportation options). Many strategies
can be hence synergically implemented to support the envisaged transition and they
are heterogeneous in nature and range from active transportation to improved public
transport systems, from cleaner vehicles to shared mobility and micromobility, and so
on. The latter, for instance, refers to shared bicycles (both electric and conventional) and
e-scooters, which represent promising solutions to reduce car dependence and curb traffic
congestion and environmental pollution in urban areas. They are especially suitable for the
so-called last-mile transport service [4]. Micromobility is an object of a growing body of
literature [5] thanks to the high potential it bears. E-bikes, for instance, not only support the
aforementioned benefits but also combine the benefits of active transport and inclusivity,
as they are suitable for a wide variety of users [6].

Acknowledging such complexity, this paper focuses on one specific aspect of this multi-
faceted picture that is gaining the spotlight in public policies as well as in the broader debate
that is bound to shape the features of the automotive sector and the mobility ecosystem in
the future: electrification of the private car fleet. As previously mentioned, Fit for 55 is one
of its most pervasive legislative declinations; its impact on the automotive industry cannot
be overemphasized, as it proposes a phasing out of internal combustion engine vehicles
(ICEVs) by 2035 (including hybrids). This effectively mandates a complete shift towards
zero tailpipe emission vehicles, like electric vehicles (since tailpipe emissions must amount
to zero, only fully electric vehicles would be compliant) (EVs), the only solution which, to
date, seems like a viable alternative on a large scale to ICEVs and potentially hydrogen fuel
cell vehicles (FCEVs) in the coming decade. EVs encompass a spectrum of technologies.
Hybrid options, like hybrid electric vehicles (HEVs) and plug-in hybrids (PHEVs), rely
on both electric batteries and endothermic engines to varying degrees, with the electric
component playing a bigger role in the latter; conversely, battery electric vehicles (BEVs)
are fully electric and rely solely on electric motors. The remainder of the article will refer to
BEVs unless otherwise specified, as currently, they represent the only technology capable
of falling within the stringent constraints established by legislation.

While BEVs represent a promising option for climate change mitigation in the transport
sector, there is a heated debate on the possible impacts of a steady development of electrifi-
cation and diverging opinions on its effective benefits and drawbacks, both in the academic
literature and among practitioners. Indeed, notwithstanding the factual advantage in terms
of zero tailpipe emissions, critics of electrification argue that BEVs might produce inequities,
as well as pollution and waste, which result in biosphere degradation and threats to human
health, describing the new technology as a wolf in sheep’s clothing [7]. In other words, the
impacts on the sustainability of electrification are complex, and many factors should be
considered, such as non-exhaust emissions, like brake dust and tire wear, which can be
worse for vehicles that are heavier due to battery weight [8]. Further, factors such as the
impact of electricity provision for charging batteries or the impact of vehicle production
(given the high CO2 emissions required for battery production) should be considered.
While these concerns are reasonable, most studies suggest that BEVs still outperform tra-
ditional ICEVs, even when considering these broader emissions, especially if vehicles are
operated in countries with low carbon intensity for electricity production [9]. Other aspects
of concern regarding non-environmental issues, such as the impact on employment, the
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reconversion of industrial factories and supply chains, and the geopolitical consequences
that might derive, consider, for instance, the availability of materials for battery production.
In other words, a gradual reconversion of the automotive industry to electric over the next
10 years inevitably entails a series of questions that range from the environmental to the
geopolitical dimension and from the economic one to that of industrial and employment
policy [10]. To navigate such a perilous sea full of uncertainties, it is crucial for carmakers
to shed further light on the market’s point of view in terms of expectations, concerns, and
perceived priorities. This should be considered as a strategic priority since, regardless of
the legislation and the availability of EVs, consumers will undoubtedly play a key role in
years to come, choosing between BEV purchase or opting for ICEVs as long as allowed
by legislation and perhaps predicting a possible rebound in ICEV sales as the deadline
of 2035 approaches. Further, consumers are still dubious about the effectiveness of the
ban, as it might be affected by developing political situations, the changing majorities and
coalitions on the EU political scene, and future negotiations between stakeholders. Many
believe (and often hope) that the legislation will be modified and made less stringent to
accommodate the needs of incumbent carmakers and the sentiment of a market willing to
consider electrification as an option rather than as an imposition.

Stemming from the acknowledgment of the relevance of a consumer-based approach,
the present study investigates drivers and drawbacks shaping the intention to purchase
BEVs in Italy. To this end, Section 2 reviews the relevant literature; Section 3 introduces the
empirical setting of the case study; Section 4 presents the survey-based research method;
Section 5 illustrates and discusses the results; Section 6 proposes some implications for
public policies and the industry, and Section 7 proposes some concluding remarks and
avenues for future research.

2. Literature Review

The literature on mobility electrification is extensive and “spread across insights
from diverse perspectives such as engineering, environmental science, social sciences,
transportation research, digital innovations” [11] (p. 2). While a technical perspective
was originally predominant, recent years have witnessed a growing interest in marketing
and consumer behavior studies focusing on a market-based perspective and individual
attitudes towards BEVs. On the one hand, there are empirical investigations adapting well-
established theoretical frameworks [12] to the specificities of BEV purchase antecedents
and the connection with perceived advantages and drawbacks of electrification [13,14]; on
the other hand, extensive reviews and meta-analyses synthesize existing evidence on the
topic, proposing avenues for future research [15–18].

While the theoretical models that can be applied are heterogeneous and range from
rational choice [19] to normative [20], self-identity [21], and technology acceptance [22]
theories, two frameworks emerge as particularly fitting for the analysis of BEV market
penetration, as car purchase decisions involve a process of weighing options, where con-
sumers consider (both economic and non-economic) the advantages and disadvantages of
available alternatives, such as BEVs or ICEVs.

The first framework is represented by the Theory of Planned Behavior (TPB) [23],
which acknowledges intentions as the strongest predictor of actual behavior and identifies
attitudes, subjective norms, and perceived behavioral control as the key antecedents of
intentions. Attitudes reflect general (positive or negative) predispositions towards an
activity, while subjective norms capture social pressure and perceived behavioral control
reflects the extent to which an activity is under volitional control. TPB developments [24]
added further constructs to increase the predictive capability of the model, which has been
extensively adopted to investigate BEV purchases in different socio-economic and cultural
contexts [25–27].

A second stream of research builds on Prospect Theory [28] and assumes that con-
sumers evaluate product (i.e., BEV) attributes relative to a benchmark; this means the
perceived value of improvements or drawbacks (framed in terms of gains and losses)
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diminishes as they deviate further from such reference point (i.e., diminishing sensitivity).
In the case of electrification, the ICEV attribute value is considered as the reference point
for the BEV attribute. Attributes considered by consumers that shape their perceptions
and attitudes towards BEVs are heterogeneous and typically fall into the macro-categories
of instrumental, functional, environmental, and economic. Regarding those considered
problematic (compared to the ICEV reference), it is worth mentioning price value [29],
driving range [30], charging infrastructures availability [31], and charging time [32]. On
the other hand, environmental performance [13] and economic incentives [33] are often
investigated as potential advantages of BEVs over endothermic counterparts.

The present study focuses on such aspects, including further elements that are worth
investigating either because of lack of empirical evidence (e.g., engine silence) or because
of relevance in terms of geographical setting (e.g., access to restricted areas) or contingent
factors (e.g., rise in energy prices).

While the features of the empirical setting are discussed in Section 3, it suffices to
mention here that there is some evidence investigating motivations behind BEV uptake
in Italy, adopting either face-to-face interviews [34], online questionnaires [35], or choice
experiments [36]. Yet, new insights are necessary as data from most studies have been
collected over the 2013–2018 timespan when BEVs represented an almost indetectable share
of car sales and regulations to phase out ICEVs were not in sight.

3. Italy as a Case Study

Italy presents a compelling case study for research on electrification for several reasons.
First, it represents one of the most polluted areas of the EU, especially in the north where
the morphology of the region and the Alps acting as a natural barrier hinder proper air
circulation, resulting in the persistent accumulation of pollutants. Italian urban centers
in the Po Valley, according to the European Environmental Agency, represent the most
polluted cities in Western Europe (European City Air Quality Viewer, https://www.eea.
europa.eu/themes/air/urban-air-quality/european-city-air-quality-viewer, accessed on
5 May 2024). Electrification of (urban) mobility could be more impactful here than else-
where, in a context where BEVs are still considered by many as a viable option only for
short-range driving habits, of which urban trips represent the typical declination.

But, even elsewhere in the country, most urban centers are exposed to negative conse-
quences for both the environment and the health of citizens due to high urbanization and
the consequent concentration of vehicles. Indeed, in Italy, the contribution of transport to
air pollution is approximately 42% for NOx (almost exclusively due to diesel engines), 10%
for PM10, and 18% of CO [37], pollutants that impact both at the global level (e.g., global
warming, climate change) and locally (e.g., health issues).

Second, Italy boasts a long and rich history in car manufacturing, a sector that has
been instrumental to its economic and social progress for more than a century. This legacy
persists even as industrial output sensibly decreased in recent years due to a confluence
of factors, such as the decline of a player like Fiat (now Stellantis), whose factories and
network of suppliers once dominated the Italian automotive ecosystem. In 2022, the
national production of vehicles amounted to around 900,000 units (cars and light-duty
vehicles), down from the 2 million vehicles produced in 1990; despite this, the automotive
sector still represents a particularly relevant sector for the national economy, with a turnover
equal to EUR 54 billion and a workforce of 170,000 employees [38]. Hence, there is great
interest in electrification, which, according to the specific perspective, could represent either
a black swan compromising the industry (with subsequent impacts on employment) or, on
the contrary, an opportunity for the whole system [10].

Third, as a member state of the EU, it represents a peculiar example of ICEV phasing
out being implemented by means of regulations rather than by consensus-based market
mechanisms. As anticipated, Fit for 55 mandates a significant reduction in CO2 emissions
from new cars, as by 2030, emissions must be 55% lower compared to 2021 levels, and
such a target becomes even stricter by 2035, requiring a complete elimination of tailpipe

https://www.eea.europa.eu/themes/air/urban-air-quality/european-city-air-quality-viewer
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CO2 emissions from new vehicles (car manufacturers with a lower production volume,
specifically between 1000 and 10,000 vehicles annually, are granted a one-year grace period
to meet the 2035 target). According to critics, the EU approach could shift public opinion
and make people less receptive to BEVs.

Although rapidly expanding, the market penetration of BEVs in Italy is modest
compared to EU partners. As illustrated in Table 1, new registrations have risen from
0.1% in 2015 to 4.1% in 2023, while PHEVs have risen from 0.1 to 4.2% over the same
period. Combined, the two technologies account for less than 10% of new car registrations
compared to 31% in Germany and 22% in France [39].

Table 1. BEV and PHEV new registrations in Italy.

% 2015 2016 2017 2018 2019 2020 2021 2022 2023

BEV 0.1 0.1 0.1 0.3 0.6 2.4 4.6 3.7 4.1

PHEV 0.1 0.1 0.2 0.3 0.3 2.0 4.8 5.1 4.2

Source: Own elaboration on ANFIA, Energy and Strategy, and ISTAT data.

The situation is even more worrisome regarding the entire circulating fleet, as BEVs
make up a mere 0.6% of the roughly 40 million cars on Italian streets, many of which are
obsolete and fail to meet even Euro 4 emission standards.

4. Methods

This paper contributes to the literature on urban mobility and electrification by pre-
senting the results and implications of an empirical study performed on a sample of Italian
consumers who, on average, have a fair knowledge of the pros and cons of electrification
amidst growing public discussion and media coverage on Fit for 55 and its potential im-
pacts. The methodology is based on well-established procedures for survey-based empirical
investigations on consumer behaviors in the domain of sustainable mobility and vehicle
purchase, and the process is illustrated in Figure 1.

ff

Figure 1. Research process.

The literature review focused on electrification in the automotive sector through the
lens of consumer behavior, and different types of sources were consulted. First, scientific
articles in peer-reviewed journals (browsing databases and search engines such as Web of
Science, Scopus, and Google Scholar) stemming from selected contributions were consulted.
Further works were analyzed by applying both ancestry and descendency approaches, and
also the gray literature (i.e., conference proceedings) was taken into account, whenever
pertinent. Further, other sources were considered, such as industry reports or documents
from public organizations.

The main research question of the article refers to whether the Italian market is ready
to adopt electric vehicles and, more specifically, the factors that affect the perceptions of
consumers. Advantages and disadvantages have been selected according to the relevant
literature on market penetration of electric vehicles from a consumer perspective [10,40,41].
To provide answers to such questions, this study adopts an ad hoc, self-administered
questionnaire, which has been created in accordance with mainstream guidelines and
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recommended practices for surveys as far as the conceptual frame, the writing of questions,
and the pre-testing are concerned [42]. Initially created in English, it has been translated
into Italian to ensure participation from a wider range of Italian consumers, some of
whom might not be fluent in English (to guarantee the meaning remained consistent, the
Italian version underwent back-translation into English for verification). Before large-
scale distribution, a pre-test was conducted on a small sub-sample representative of the
target population to assess question clarity and eliminate any ambiguities or misleading
wording, and minor revisions were consistently made. The finalized questionnaire (whose
questions have been validated by an ethical committee and are compliant with international
ethical guidelines for surveys) was uploaded on Google Forms and distributed online to a
convenience sample of citizens in northern Italy. The target population has been chosen as
northern Italy because it is an area characterized by rapid urbanization and severe pollution
problems connected to urban mobility, affecting the quality of life in cities and urban centers.
Additionally, participants were instructed to utilize snowball sampling to reach a broader
audience of Italian consumers. Of the 1647 questionnaires collected, 114 were excluded as
they did not pass the exclusion criteria (respondents who left blank most answers, under
18, without a driving license, or do not drive cars, regardless of whether owned or not).
The final sample is hence composed of 1533 respondents (N = 1533), which is a sample
size that is considered excellent for the type of investigation [43]. The invitation link was
accompanied by a message stating that by participating in the survey, respondents agreed
for the information provided to be used at an aggregate level for a scientific publication.
To minimize the risk of self-selection bias, the description of the survey was extremely
broad and referred to mobility in general, with no specific reference to electrification. The
questionnaire is introduced by a brief textbox describing the difference between BEVs and
hybrid vehicles, stressing that questions would refer to BEVs unless otherwise specified.
Then, the first section of the questionnaire focuses on socio-demographics and preliminary
questions about the driving behaviors of the sample (e.g., kilometers driven per year,
powertrain of main car used, and so on). In the following sections (along with other
questions that have not been included in the present study), respondents are asked to
express (adopting 5-point scales) their opinion on factors perceived as advantages (or
disadvantages) of BEVs, as these might trigger (or hinder) the intention to purchase such
vehicles in the future.

The average age of the sample is 35.3 years old, and females represent 53.4% of
respondents. Table 2 illustrates further socio-demographic details of the sample.

Table 2. Socio-demographics (%).

Occupation

– Full-time student
– Part-time student
– Worker
– Unemployed

28.2
13.7
56.6
15.3

Family income
– Below average
– Average
– Above average

19.3
60.2
20.5

University degree
– Yes
– No

23.7
76.3

Source: Own elaboration.

Regarding the powertrain of participants’ cars (respondents driving multiple cars
have been instructed to refer to the vehicle they drive the most), there is a clear prevalence
of ICE, with 44.3% of the sample usually driving gasoline-powered cars, followed by diesel
cars (38.7%), while BEVs and hybrids together represent a slim 0.7%, and the remainder is
mainly attributable to LPG. On average, respondents drive 14,800 km per year, which is
slightly above the national average yet consistent with the demographics of the sample, as
younger generations typically drive more.
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Descriptive statistics have been employed for data analysis to summarize the key
characteristics of the variables. Specifically, the mean has been calculated to determine the
central tendency of each variable, while the standard deviation has been used to measure
the dispersion of values around the mean (thus providing insights into the data’s variability)
and kurtosis to assess the shape of the distribution (compared to a normal distribution).

Further, to assess the relationships between different variables, the correlation coeffi-
cient has been computed, quantifying the strength and direction of the linear association
between pairs of variables. These statistical measures allowed us to gain a comprehensive
understanding of the data distribution and identify potential patterns or correlations.

5. Results and Discussion

Fit for 55 undoubtedly represents a milestone in the shift towards a new mobility
paradigm. Although most respondents were certainly familiar with the key aspects of
the proposal, these have been briefly illustrated in a dedicated textbox of the survey. A
preliminary question investigated whether respondents were in favor of such a package,
and the results suggest that only one-third of the sample (34.8%) agreed with the proposed
legislation. Perplexities in the market regard, first and foremost, the approach adopted
by the EU in supporting the transition of the automotive industry (and mobility at large),
which opts for normative measures over softer alternatives based on involvement and
awareness. However, even focusing on aspects directly connected to the product, there
are many hindering factors that explain the slow uptake of BEVs in the Italian market
that pertain to the economic and technological dimensions and need further investigation.
Table 3 illustrates the results for the critical aspects covered by the survey.

Table 3. Perceived BEV drawbacks.

Mean SD Kurtosis N

Charging station availability 3.68 1.15 −0.37 1514

Driving range 3.62 1.19 −0.54 1512

Purchasing price 3.56 1.25 −0.68 1511

Charging time 3.53 1.18 −0.73 1513

Energy prices 3.42 1.20 −0.75 1506
Scores on a 5-point scale. Source: Own elaboration.

Emerging evidence suggests that the absence of a widespread network of charg-
ing stations (3.68 on a 5-point scale) and driving range (3.63) are considered the most
critical factors.

The first aspect is particularly problematic, for multiple reasons. From a systemic
standpoint, there are huge investments required for a real infrastructural revolution en-
suring an adequate diffusion of public charging points to reduce consumers’ concerns,
especially for long journeys. At the end of 2022, there were around 370,000 private and
38,000 public charging points in Italy [39], of which only a minority were fast charge (i.e.,
greater than 22 kilowatts). Policymakers are addressing such concerns with the revised
regulation on Alternative Fuels Infrastructure requiring Member States to expand charging
capacity in line with sales of BEVs and install charging points at regular intervals on the
main arteries, every 60 km [44]. From a company perspective, this has relevant implications,
as it requires intervention from subjects other than carmakers (thus outside of their control),
although there are examples of car manufacturers installing their own charging points (e.g.,
Tesla) that can be used either exclusively by cars produced by the company or even by vehi-
cles of different brands. From a marketing perspective, carmakers experience the dilemma
of whether to focus on an aspect considered critical by consumers yet not distinctive of the
individual company. While brand-specific charging stations offer a competitive advantage,
communication efforts aimed at promoting the widespread availability of charging infras-
tructure benefit the entire BEV industry, not just individual companies. In other words,
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these efforts do not create a unique selling proposition for a single brand; instead, they
address a common concern across the industry. Communication from industry associations
representing EV manufacturers or government initiatives aligned with Fit for 55 would
likely be more effective in reassuring consumers about charging access.

The driving range and so-called range anxiety [45], representing the fear of running
out of power before reaching another charging station, historically undermined the devel-
opment of BEV sales [46]. There are many factors impacting the driving range, such as
the speed of driving, the outside temperature, and clearly the technology of the battery
itself. Undoubtedly, recent years witnessed relevant technological improvements and a
sensible increase in driving range; for instance, the driving range of class B BEVs increased
from 295 km to 362 km when comparing models proposed to the market in 2018–2020
and those proposed in 2021–2023, while for class C BEVs the driving range increased from
335 km to 411 km [39]. Still, technology is not competitive with ICEVs yet; this might
not be perceived as a big problem for urban commuting, yet even people living in cities
need adequate driving autonomy for longer trips. Consequently, most people believe that
electric is still an option for wealthier families and individuals who can afford to own a
BEV for everyday city trips and an ICEV for longer trips. “BEVs with a longer electric
range are still expensive high-end products, while BEVs with a shorter electric range are
unable to meet all the travel demands of general drivers” [47] (p. 1).

The high purchase price of BEVs indeed remains a significant barrier to adoption,
ranking third with a score of 3.56. Consumers often perceive BEVs as more expensive than
ICEVs of the same class and, while the former typically have lower maintenance costs [48],
their purchase price does indeed remain undeniably higher. Further, some suggest that
lower-income categories might have a financial barrier to shifting to electric, stressing how
there is an income and equity gap connected with BEV ownership (and this divide is also
visible with reference to urban vs. rural areas) [49].

Over the past decade, falling battery production costs gave hope for a rapid price
decrease, potentially bridging the gap entirely. However, recent surges in energy and raw
material costs (which represent critical elements for BEVs) dampened this optimism, at least
in the short term. The survey also investigated the willingness to pay (WTP) a premium for
BEVs compared to ICEVs with similar features, and the results are illustrated in Table 4.

Table 4. Premium WTP for BEVs.

WTP %

Willing to pay up to 10% more 59.5

Willing to pay 11–20% more 25.6

Willing to pay 21–30% more 10.6

Willing to pay over 30% more 4.3
Source: Own elaboration.

While it is certainly difficult to compare hypothetical vehicles with different pow-
ertrains based on the sole assumption of pertaining to the same class or having similar
features, the results provide an indication of how purchase price still represents a crucial
drawback of BEVs. Indeed, BEVs currently on the market often entail a premium price
exceeding the 20% threshold, which is considered the limit by a vast majority (85.1%) of
the sample.

Regarding charging time (3.53), although the performance of BEVs is clearly not
comparable with that of ICEVs, the improvements are significant and constant, as there is
evidence that a full charge of BEV models launched on the market in 2021–2023 takes, on
average, 35% less than a full charge of models launched in 2018–2020 [39]. Yet, charging
times are still a major hurdle for widespread adoption of BEVs, as the (still) significant time
difference translates into range anxiety for drivers, especially on long trips where the fear
of running out of power is coupled with potential waiting times for a full charge. But the



Urban Sci. 2024, 8, 142 9 of 15

problem is also tangible for people living in cities, as many live in large condominiums
with no private parking or the possibility to charge BEVs overnight.

This limited access adds another layer of inconvenience and reinforces the percep-
tion of BEVs being unsuitable for long-distance travel, although fast-charging stations in
Italy increased by 57% in 2022 compared to the previous year [39], and the rise is likely
to continue.

The next section of the questionnaire investigates the potential benefits of BEVs and
how consumers perceive them; the findings are illustrated in Table 5.

Table 5. Perceived BEV benefits.

Mean SD Kurtosis N

Environmental performance 3.37 1.29 −1.06 1514

Road tax waiver 3.35 1.21 −0.94 1496

Access to limited traffic zones 3.31 1.30 −1.01 1496

Maintenance costs 3.03 1.23 −0.94 1499

Other economic incentives 2.94 1.22 −0.89 1495

Silence 2.84 1.40 −1.09 1507
Scores on a 5-point scale. Source: Own elaboration.

The key argument for investing in electrification is that BEVs represent an important
factor in climate change mitigation, thanks to GHG emissions curtailment. To gain in-
sights on the market penetration potential of BEVs, it is important to understand whether
consumers perceive these as less polluting than ICEVs and, eventually, whether superior
environmental performance does indeed play a role in shaping behaviors. When asked
whether BEVs are actually less polluting than ICEVs, the sample is equally split, with a
light predominance of respondents remaining skeptical. The implications are strong since
the market is not convinced about the single most important advantage of electrification in
the wake of growing concerns regarding the fact that (as previously mentioned) exhaust
emissions represent only one of the aspects to be taken into consideration. Skepticism
might be exacerbated by the unpleasant feeling of a normative obligation to shift to electric,
which might affect perceived attitudes and thus decrease intrinsic motivation, which is
with self-determination [50] and cognitive evaluation [51] theories.

Regarding the other perceived advantages, an important role is arguably played
by economic considerations going beyond the purchasing price. There is an increasing
awareness of the need to consider the so-called total cost of ownership [52], which includes
expenses that must be borne over the useful life of the vehicle, such as maintenance costs.
BEVs arguably entail savings pertaining to ordinary maintenance and other costs, such as,
a road tax. In Italy, BEVs do not pay a road tax for the first five years after registration, and
then pay only 25% of what is paid by ICEVs.

Access to LTZs (i.e., Limited Traffic Zones) represents a crucial aspect of urban mobility
in Italy, as an increasing number of municipalities are implementing restrictive policies to
limit traffic in specific areas, typically city centers [53]. Although regulations might vary
depending on the municipality, BEVs typically benefit from concessions or free access,
which represent a valuable advantage for 44.9% of the sample. As regulations are becoming
more stringent over time, it is safe to infer that free access to restricted areas is likely to
play an increasingly relevant role in shaping market perceptions about the benefits of
driving BEVs.

The silence of the engine represents a topic of interest, as it can be perceived very
differently in different segments of the market. On the one hand, it offers advantages such as
the perception of being a high-end and prestigious vehicle or a more relaxing and enjoyable
driving experience [54], leading several car manufacturers to focus their communication
on this markedly distinctive aspect, which can be particularly enticing in city centers
affected by noise pollution. Yet, for some consumers, there are also important drawbacks,
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like cultural factors (i.e., roaring engines as a synonym for performance and a rewarding
element of the driving experience) or safety concerns, with BEVs being less noticeable,
especially in areas with poor visibility [55]. The results of the survey are consistent with
such mixed feelings, as noiseless engines are perceived as the least important advantage of
BEVs (2.84).

The above discussion highlighted the relevance of BEV perceived benefits, with (eco-
nomic, technological, and infrastructural) factors that are heterogeneous and often have no
connection between them; for example, engine quietness does not relate to charging time,
nor do maintenance costs directly relate to the availability of charging stations. Yet, Table 6
shows a positive and significant correlation (p-value < 0.001) between all these aspects.

Table 6. Correlation matrix.

ENV MAI SIL INC LTZ RTX

ENV 1 - - - - -

MAI 0.64 * 1 - - - -

SIL 0.39 * 0.43 * 1 - - -

INC 0.54 * 0.59 * 0.47 * 1 - -

LTZ 0.55 * 0.42 * 0.43 * 0.56 * 1 -

RTX 0.52 * 0.58 * 0.41 * 0.66 * 0.67 * 1
Source: Own elaboration. ENV = environmental performance: MAI = maintenance costs; SIL = silence; INC = eco-
nomic incentives; LTZ = access to a limited traffic zone; RTX = road tax waiver. * p < 0.001.

This suggests that, consistent with cognitive dissonance mechanisms [56] and the
tendency of individuals to seek consistency in evaluating different attributes of a product,
once a consumer forms an overall opinion (positive or negative) about BEVs, such broad
predisposition tends to influence the perception of all specific aspects, regardless of the
actual relationships between them; that is, people who value environmental benefits might
be somewhat more likely to find economic savings appealing, and so on.

A further question investigates whether respondents intend to translate positive
attitudes about BEVs into actual purchase intentions (the respondents already driving
BEVs have not been considered in this specific question). The average score (on a 5-point
scale) is 2.15 for respondents currently driving ICEVs and 2.58 for those currently driving
hybrid cars. This is interesting, as even consumers with a direct experience with electric
powertrains are hesitant about shifting to full electric, as only 22.5% of them show strong
commitment in this sense. Similarly, the intention of ICEV drivers to shift to hybrid is quite
weak (2.58), highlighting a strong resistance to change in large segments of the market.

This study also investigates the correlation between the perceived benefits of BEVs
and the intention to purchase (though correlation does not necessarily imply a causal
relationship). There is a positive moderate relationship between intention to purchase
a BEV and both environmental performance (r[1451] = 0.42, p < 0.001) and savings on
maintenance costs (r[1451] = 0.40, p < 0.001) (while for the other variables, the relationship
is more modest, albeit positive). At the same time, it ought to be stressed that the correlation
is not high, suggesting a broad skepticism in most respondents about a possible shift to
electric powertrains. This might indicate that many consumers are aware of the actual
benefits of BEVs yet do not base their purchasing decision on these dimensions (i.e., I know
that BEVs are less polluting, but I am not interested in the environmental impact of my car).

6. Bridging the Gap: Implications for Policy and Industry

The global imperative to transitioning towards sustainable mobility paradigms has
spurred a proliferation of initiatives that manifest in diverse forms, ranging from policy
frameworks to economic incentives and from investments in R&D to public awareness
campaigns. Such strategies can be categorized into two primary goals: either to curtail
private car use by promoting alternatives, such as active transportation, public transit, or
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shared mobility and micromobility options, or to accelerate the adoption of cleaner vehicles
(consistently with the Avoid–Shift–Improve principle).

Car fleet electrification represents a key cog in the wheel of such a composite mech-
anism of interconnected strategies and tools. The findings of this study underscore the
complex interplay between consumer attitudes, policy frameworks, and carmakers’ strate-
gies in the transition to individual mobility based on electric vehicles, stemming from the
acknowledgment that such a shift requires a joint effort where all involved actors work
collaboratively to create a conducive environment for the widespread adoption of BEVs.

To this end, policymakers should, first of all, keep into great consideration a global
trend that is recognizable in different national contexts, including Italy, and which is also
detectable in the results of the present study. Such a phenomenon refers to a sort of shift
in consumers’ sentiment towards electrification; while it is not possible to talk about a
proper deterioration, there are indeed many signals that show that as public discourse
surrounding electric vehicles matures and consumer confidence grows, the simplistic
dichotomy of BEVs as green and sustainable and ICEVs as dangerous and polluting is
evolving into a more nuanced appraisal of the comparative advantages and disadvantages
of each technology. While in the early stages of electrification, the public perception of BEVs
tended to be framed by stark contrasts in terms of environmental benefits vs. financial
costs (i.e., strikingly better environmental performance thanks to zero tailpipe emissions,
counterbalanced by very high upfront purchase prices), such an oversimplified, binary view
is now leaving the ground to a more sophisticated awareness about the complexities of the
electrification challenge. In all of this, a relevant role is certainly played by different policy
measures emerging in different parts of the globe to support the development and the
market uptake of the new technology. In some countries. like Italy, the top-down transition
to electric has been perceived by many as overly prescriptive, leading to disaffection in
relevant shares of the population that might be enticed by more gradual policy trajectories.

The results of this study confirm that there is wide skepticism regarding the normative
approach to support a transition to greener mobility paradigms based on the phasing out of
ICE technology. Although there is an awareness that market-based mechanisms might fall
short of achieving a tangible penetration of electric vehicles in the Italian circulating fleet,
some suggest that policymakers should consider a more nuanced and flexible strategy based
on a gradual, stepwise approach and on investing in aspects, such as financial incentives
targeted to contrast the income and equity gap, a robust expansion of the network of
charging infrastructure (which is crucial to address range anxiety and build confidence in
consumers), or even the promotion of technology neutrality as the guiding principle for
fostering innovation and sustainability.

Useful insights also emerge with reference to carmakers’ need to focus on develop-
ing cars that align with the preferences of prospective purchasers, offering transparent
information about the performance of vehicles and their actual environmental impact.

On the one hand, the results confirm the need to invest in technological innovation
since, notwithstanding recent improvements, aspects like driving range and charging time
are still perceived as relevant barriers by the market. On the other hand, it is worth noting
that as far as communication strategies are concerned, automakers are facing a challenging
situation, a sort of twofold competition that is brand based (with other BEV companies)
and technology based (with ICEVs). Should the key differentiation message be, for instance,
framed around brand-based or technology-based competition? The communication strategy
of BEV companies itself is indeed evolving over time. For instance, messages initially
focused on pioneering technological aspects (describing BEVs as a niche product for wealthy
environmentalists interested in “zero emissions”), while in recent years, sustainability has
been gradually replaced by other factors, such as driving autonomy or a rewarding and
pleasant driving experience. The product is, therefore, presented as the new normal, no
longer reserved for a narrow niche, with the emotional component often taking over more
purely performance or technological details.
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Further, the results suggest that the market is composed of different sensibilities
on BEVs so communicational strategies should abandon one-size-fits-all approaches and
instead frame different messages targeting specific segments. For example, “tailored
marketing to potential user groups with a higher focus on environmental aspects (“green
drivers”) versus technology innovation and driving fun (“car enthusiasts”) is recommended
in combination with the provision of correct and understandable information to avoid
rebound and negative spillover effects” [57], (p. 11).

Regarding the focus on the green drivers segment, to encourage widespread BEV
adoption, marketing strategies need to move beyond hyperbole and focus on transparency
and collaboration. This means avoiding greenwashing and adopting truthful messaging,
as exaggerating the environmental benefits of BEVs can lead to disillusionment when
consumers discover limitations (e.g., the environmental impact of battery production).

To realistically highlight how BEVs currently represent a significant leap forward in
sustainability compared to traditional ICEVs, messages should avoid technical jargon yet
adopt an LCA-oriented approach to present in a concise and effective way the superior
environmental performance of BEVs once different aspects (e.g., all sources of emissions,
battery disposal, etc.) have been taken into account.

Finally, the issue of charging points represents a cornerstone of the shift to a new
paradigm since large-scale BEV deployment is unrealistic without adequate charging
infrastructure. The approach could be based on industry collaboration and government
and media focus on progress. Regarding the first aspect, carmakers are often hesitant
to invest in communicating improvements in charging infrastructures since investments
would also benefit competitors (freeriding). Industry bodies like trade associations can
play a crucial role by facilitating collaboration among carmakers (in a sort of demand-
led competition) and, by pooling resources, launch large-scale campaigns promoting the
overall growth of the charging network. Secondly, public awareness campaigns should
be implemented to inform the public not only about the new legislation (i.e., Fit for 55)
but also about the progress being made with reference to sensible infrastructural aspects,
and media outlets could play a vital role in highlighting the general improvements and
expansion of charging infrastructure across the country to reassure potential buyers from a
third-party and thus more credible source.

7. Conclusions and Avenues for Future Research

This study examined attitudes towards electrification in the car industry, focusing on
the perceived advantages and drawbacks of BEVs in Italy, a country with a strong tradition
in the sector that is currently experiencing what can be labeled as the perfect storm, with
the diffusion of electric powertrains as the result of the intertwining effects of legislative
initiatives (mandating the phasing out of ICE technologies), increased environmental
awareness, and new mobility paradigms. Emerging evidence suggests that skepticism (both
on environmental and on functional or infrastructural aspects) is still strong and requires a
joint effort (carmakers, government, media) to frame sound communicational strategies
addressing market concerns. The detailed presentation of the results and preliminary
suggestions on how to implement effective campaigns represent an important informational
background on which carmakers can build their strategies. Hence, this paper contributes to
the literature with updated insights reflecting the new (legislative, social, and technological)
ecosystem in which carmakers are bound to compete. Yet, there are some limitations
that might be addressed in future research. The first aspect pertains to self-reported
questionnaires based on individual attitudes (in a single country setting). Future research
could adopt a multi-methods approach, where other techniques are implemented in order
to gain further insights on the topic. For instance, choice modeling (CM) is an analytical
method that consists of providing participants with a set of alternatives referring to products
and their features (e.g., powertrain, driving range, cost of purchase, maintenance costs,
etc.). Participants are asked to make trade-offs among such options and make their choice
so that inferences can be made to predict the likelihood of choosing specific products
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or features. CM has been extensively adopted in the field of travel mode choice and
vehicle purchase behaviors to investigate consumer preferences [58,59], including a focus
on specific attributes, like crowding in public transport [60] or the choice between express
and local trains [61].

Secondly, most respondents are yet to adopt BEVs and lack the experience to provide
useful insights about the effective drawbacks of their driving experience. Hence, future
research should also focus on early BEV adopters, analyze their feedback, and compare it
with the concerns of prospective users.

Funding: This study was carried out within the project “CArbon Transition in the Automotive

Industry (CATAI)” prot. nr. 20223NKPRJ and received funding from the European Union Next-
GenerationEU-National Recovery and Resilience Plan (NRRP)—MISSION 4 COMPONENT 2, INVES-
TIMENT 1.1 Fondo per il Programma Nazionale di Ricerca e Progetti di Rilevante Interesse Nazionale
(PRIN)—CUP N. H53D23002150006. This manuscript reflects only the author’s views and opinions;
neither the European Union nor the European Commission can be considered responsible for them.

Data Availability Statement: The raw data supporting the conclusions of this article will be made
available by the author upon reasonable request.

Conflicts of Interest: The author declares no conflicts of interest. The funders had no role in the design
of the study; in the collection, analyses, or interpretation of data; in the writing of the manuscript; or
in the decision to publish the results.

References

1. EEA. Trends and Projections in Europe 2023; EEA Report 07/2023; European Environmental Agency: Copenhagen, Denmark, 2023.
2. Alyavina, E.; Nikitas, A.; Njoya, E.T. Mobility as a service (MaaS): A thematic map of challenges and opportunities. Res. Transp.

Bus. Manag. 2022, 43, 100783. [CrossRef]
3. Mårtensson, H.B.; Larsen, K.; Höjer, M. Investigating potential effects of mobility and accessibility services using the avoid-shift-

improve framework. Sustain. Cities Soc. 2023, 96, 104676. [CrossRef]
4. Jaber, A.; Hamadneh, J.; Csonka, B. The preferences of shared micro-mobility users in urban areas. IEEE Access 2023, 11,

74458–74472. [CrossRef]
5. Choi, K.; Park, H.; Griffin, G. Can shared micromobility replace auto travel? Evidence from the US urbanized areas between 2012

and 2019. Int. J. Sustain. Transp. 2023, 17, 1315–1323. [CrossRef]
6. Hosseini, K.; Choudari, T.; Stefaniec, A.; O’Mahony, M.; Caufield, B. E-bike to the future: Scalability, emission-saving, and

eco-efficiency assessment of shared electric mobility hubs. Transp. Res. Part D Transp. Environ. 2024, 133, 104275. [CrossRef]
7. Hosseini, K.; Stefaniec, A. A wolf in sheep’s clothing: Exposing the structural violence of private electric automobility. Energy Res.

Soc. Sci. 2023, 99, 103052. [CrossRef]
8. Beddows, D.; Harrison, R. PM10 and PM2. 5 emission factors for non-exhaust particles from road vehicles: Dependence upon

vehicle mass and implications for battery electric vehicles. Atmos. Environ. 2021, 244, 117886. [CrossRef]
9. Hirz, M.; Nguyen, T. Life-cycle CO2-equivalent emissions of cars driven by conventional and electric propulsion systems. World

Electr. Veh. J. 2022, 13, 61. [CrossRef]
10. Cabigiosu, A.; Lanzini, P. The Green Transition of the Automotive Industry: From Technological Sustainable Innovation to Mobility

Servitization; Springer Nature: Berlin/Heidelberg, Germany, 2023.
11. Almansour, M. Electric vehicles (EV) and sustainability: Consumer response to twin transition, the role of e-businesses and

digital marketing. Technol. Soc. 2022, 71, 102135. [CrossRef]
12. Adnan, N.; Nordin, S.M.; Rahman, I.; Vasant, P.M.; Noor, A. A comprehensive review on theoretical framework-based electric

vehicle consumer adoption research. Int. J. Energy Res. 2017, 41, 317–335. [CrossRef]
13. Asadi, S.; Nilashi, M.; Samad, S.; Abdullah, R.; Mahmoud, M.; Alkinani, M.H.; Yadegaridehkordi, E. Factors impacting consumers’

intention toward adoption of electric vehicles in Malaysia. J. Clean. Prod. 2021, 282, 124474. [CrossRef]
14. Deka, C.; Dutta, M.; Yazdanpanah, M.; Komendatova, N. Can gain motivation induce Indians to adopt electric vehicles?

Application of an extended theory of Planned Behavior to map EV adoption intention. Energy Policy 2023, 182, 113724. [CrossRef]
15. Bryla, P.; Chatterjee, S.; Ciabiada-Bryla, B. Consumer adoption of electric vehicles: A systematic literature review. Energies 2022,

16, 205. [CrossRef]
16. Corradi, C.; Sica, E.; Morone, P. What drives electric vehicle adoption? Insights from a systematic review on European transport

actors and behaviours. Energy Res. Soc. Sci. 2023, 95, 102908. [CrossRef]
17. Rezvani, Z.; Jansson, J.; Bodin, J. Advances in consumer electric vehicle adoption research: A review and research agenda. Transp.

Res. Part D Transp. Environ. 2015, 34, 122–136. [CrossRef]
18. Singh, V.; Singh Vaibhav, S. A review and simple meta-analysis of factors influencing adoption of electric vehicles. Transp. Res.

Part D Transp. Environ. 2020, 86, 102436. [CrossRef]

https://doi.org/10.1016/j.rtbm.2022.100783
https://doi.org/10.1016/j.scs.2023.104676
https://doi.org/10.1109/ACCESS.2023.3297083
https://doi.org/10.1080/15568318.2023.2179444
https://doi.org/10.1016/j.trd.2024.104275
https://doi.org/10.1016/j.erss.2023.103052
https://doi.org/10.1016/j.atmosenv.2020.117886
https://doi.org/10.3390/wevj13040061
https://doi.org/10.1016/j.techsoc.2022.102135
https://doi.org/10.1002/er.3640
https://doi.org/10.1016/j.jclepro.2020.124474
https://doi.org/10.1016/j.enpol.2023.113724
https://doi.org/10.3390/en16010205
https://doi.org/10.1016/j.erss.2022.102908
https://doi.org/10.1016/j.trd.2014.10.010
https://doi.org/10.1016/j.trd.2020.102436


Urban Sci. 2024, 8, 142 14 of 15

19. Fishbein, M.; Ajzen, I. Belief, Attitude, Intention, and Behavior: An Introduction to Theory and Research; Addison-Wesley: Reading,
MA, USA, 1975.

20. Stern, P.; Dietz, T.; Abel, T.; Guagnano, G.; Kalof, L. A value-belief-norm theory of support for social movements: The case of
environmentalism. Hum. Ecol. Rev. 1999, 6, 81–97.

21. Heffner, R.; Kurani, K.; Turrentine, T. Symbolism in California’s early market for hybrid electric vehicles. Transp. Res. Part D

Transp. Environ. 2007, 12, 396–413. [CrossRef]
22. Davis, F. Perceived usefulness, perceived ease of use, and user acceptance of information technology. MIS Q. 1989, 13, 319–340.

[CrossRef]
23. Ajzen, I. The theory of planned behaviour. Organ. Behav. Hum. Decis. Process. 1991, 50, 179–211. [CrossRef]
24. Lanzini, P. Responsible Citizens and Sustainable Consumer Behavior: New Interpretive Frameworks; Routledge: London, UK, 2018.
25. Ackaah, W.; Kanton, A.T.; Osei, K.K. Factors influencing consumers’ intentions to purchase electric vehicles in Ghana. Transp.

Lett. 2022, 14, 1031–1042. [CrossRef]
26. Hasan, S. Assessment of electric vehicle repurchase intention: A survey-based study on the Norwegian EV market. Transp. Res.

Interdiscip. Perspect. 2021, 11, 100439. [CrossRef]
27. Jaiswal, D.; Kaushal, V.; Deshmukh, A.; Kant, R.; Kautish, P. What drives electric vehicles in an emerging market? Mark. Intell.

Plan. 2022, 40, 738–754. [CrossRef]
28. Kahneman, D.; Tversky, A. Prospect theory: An analysis of decision under risk. Econometrica. 1979, 47, 738–754. [CrossRef]
29. Atri, J.K.; Chong, W.K.; Askari, M. Purchase Intention Towards Electric Vehicles in India: A Theory of Planned Behavior

Perspective. In International Conference on Human-Computer Interaction; Springer Nature: Cham, Switzerland, 2022; pp. 429–439.
30. Liu, R.; Ding, Z.; Jiang, X.; Sun, J.; Jiang, Y.; Qiang, W. How does experience impact the adoption willingness of battery electric

vehicles? The role of psychological factors. Environ. Sci. Pollut. Res. 2020, 27, 25230–25247. [CrossRef]
31. Bibra, E.; Connelly, E.; Gorner, M.; Lowans, C.; Paoli, L.; Tattini, J.; Teter, J. Global EV Outlook 2021: Accelerating Ambitions Despite

the Pandemic; International Energy Agency: Paris, France, 2021.
32. Loengbudnark, W.; Khalilpour, K.; Bharathy, G.; Taghikhah, F.; Voinov, A. Battery and hydrogen-based electric vehicle adoption:

A survey of Australian consumers perspective. Case Stud. Transp. Policy 2022, 10, 2451–2463. [CrossRef]
33. Kant, R.; Mehta, B.; Jaiswal, D.; Kumar, A. Adoption intention and willingness to pay for electric vehicles: Role of social-

psychological attributes, fiscal incentives and socio-demographics. Manag. Environ. Qual. Int. J. 2024, 35, 945–963. [CrossRef]
34. Valeri, E.; Danielis, R. Simulating the market penetration of cars with alternative fuel powertrain technologies in Italy. Transp.

Policy 2015, 37, 44–56. [CrossRef]
35. Giansoldati, M.; Danielis, R.; Rotaris, L.; Scorrano, M. The role of driving range in consumers’ purchasing decision for electric

cars in Italy. Energy 2018, 165, 267–274. [CrossRef]
36. Danielis, R.; Rotaris, L.; Giansoldati, M.; Scorrano, M. Drivers’ preferences for electric cars in Italy. Evidence from a country with

limited but growing electric car uptake. Transp. Res. Part A Policy Pract. 2020, 137, 79–94. [CrossRef]
37. ISPRA. Italian Emission Inventory 1990–2021 Informative Inventory Report 2023; Istituto Superiore per la Protezione e la Ricerca

Ambientale: Roma, Italy, 2023.
38. Calabrese, G.; Moretti, A.; Zirpoli, F. Osservatorio Sulle Trasformazioni Dell’ecosistema Automotive Italiano 2022; Venice University

Press: Venezia, Italy, 2023.
39. Energy & Strategy. La «Via Italiana» per la Decarbonizzazione dei Trasporti nel Nuovo Scenario Geo-Politico Internazionale; Politecnico di

Milano: Milan, Italy, 2023.
40. Mandys, F. Electric vehicles and consumer choices. Renew. Sustain. Energy Rev. 2021, 142, 110874. [CrossRef]
41. Münzel, C.; Plötz, P.; Sprei, F.; Gnann, T. How large is the effect of financial incentives on electric vehicle sales?—A global review

and European analysis. Energy Econ. 2019, 84, 104493. [CrossRef]
42. Brancato, G.; Macchia, S.; Murgia, M.; Signore, M.; Simeoni, G.; Blanke, K.; Hoffmeyer-Zlotnik, J. Handbook of recommended

practices for questionnaire development and testing in the European statistical system. Eur. Stat. Syst. 2006.
43. Aithal, A.; Aithal, P. Development and validation of survey questionnaire & experimental data—A systematical review-based

statistical approach. Int. J. Manag. Technol. Soc. Sci. 2020, 5, 233–251.
44. EU Regulation (EU) 2023/1804. 2023. Available online: https://eur-lex.europa.eu/eli/reg/2023/1804/oj (accessed on

5 May 2024).
45. Rainieri, G.; Buizza, C.; Ghilardi, A. The psychological, human factors and socio-technical contribution: A systematic review

towards range anxiety of battery electric vehicles’ drivers. Transp. Res. Part F Traffic Psychol. Behav. 2023, 99, 52–70. [CrossRef]
46. Dimitropoulos, A.; Rietveld, P.; Van Ommeren, J. Consumer valuation of changes in driving range: A meta-analysis. Transp. Res.

Part A Policy Pract. 2013, 55, 27–45. [CrossRef]
47. Ou, S.; Zhang, S.; Lin, Z.; Davis, S. A method for determining optimal electric range by considering electric vehicle lightweighting

on perceived ownership cost. J. Clean. Prod. 2023, 385, 135606. [CrossRef]
48. Liu, Z.; Song, J.; Kubal, J.; Susarla, N.; Knehr, K.; Islam, E.; Nelson, P.; Ahmed, S. Comparing total cost of ownership of battery

electric vehicles and internal combustion engine vehicles. Energy Policy 2021, 158, 112564. [CrossRef]
49. Caulfield, B.; Furszyfer, D.; Stefaniec, A.; Foley, A. Measuring the equity impacts of government subsidies for electric vehicles.

Energy 2022, 248, 123588. [CrossRef]
50. Deci, E.; Ryan, R. Self-determination theory: When mind mediates behavior. J. Mind Behav. 1980, 1, 33–43.

https://doi.org/10.1016/j.trd.2007.04.003
https://doi.org/10.2307/249008
https://doi.org/10.1016/0749-5978(91)90020-T
https://doi.org/10.1080/19427867.2021.1990828
https://doi.org/10.1016/j.trip.2021.100439
https://doi.org/10.1108/MIP-11-2021-0406
https://doi.org/10.2307/1914185
https://doi.org/10.1007/s11356-020-08834-w
https://doi.org/10.1016/j.cstp.2022.11.007
https://doi.org/10.1108/MEQ-05-2023-0161
https://doi.org/10.1016/j.tranpol.2014.10.003
https://doi.org/10.1016/j.energy.2018.09.095
https://doi.org/10.1016/j.tra.2020.04.004
https://doi.org/10.1016/j.rser.2021.110874
https://doi.org/10.1016/j.eneco.2019.104493
https://eur-lex.europa.eu/eli/reg/2023/1804/oj
https://doi.org/10.1016/j.trf.2023.10.001
https://doi.org/10.1016/j.tra.2013.08.001
https://doi.org/10.1016/j.jclepro.2022.135606
https://doi.org/10.1016/j.enpol.2021.112564
https://doi.org/10.1016/j.energy.2022.123588


Urban Sci. 2024, 8, 142 15 of 15

51. Deci, E. Cognitive evaluation theory: Effects of extrinsic rewards on intrinsic motivation. In Intrinsic Motivation; Springer: Boston,
MA, USA, 1975; pp. 129–159.

52. Franzò, S.; Nasca, A.; Chiesa, V. Factors affecting cost competitiveness of electric vehicles against alternative powertrains: A total
cost of ownership-based assessment in the Italian market. J. Clean. Prod. 2022, 363, 132559. [CrossRef]

53. Ruggieri, R.; Ruggeri, M.; Vinci, G.; Poponi, S. Electric mobility in a smart city: European overview. Energies 2021, 14, 315.
[CrossRef]

54. Ingeborgrud, L.; Ryghaug, M. The role of practical, cognitive and symbolic factors in the successful implementation of battery
electric vehicles in Norway. Transp. Res. Part A Policy Pract. 2019, 130, 507–516. [CrossRef]

55. Simsekoglu, Ö.; Nayum, A. Predictors of intention to buy a battery electric vehicle among conventional car drivers. Transp. Res.

Part F Traffic Psychol. Behav. 2019, 60, 1–10. [CrossRef]
56. Festinger, L. A Theory of Cognitive Dissonance; Row, Peterson: Evanston, IL, USA, 1957.
57. Haustein, S.; Jensen, A.; Cherchi, E. Battery electric vehicle adoption in Denmark and Sweden: Recent changes, related factors

and policy implications. Energy Policy 2021, 149, 112096. [CrossRef]
58. Jia, W.; Chen, T. Investigating heterogeneous preferences for plug-in electric vehicles: Policy implications from different choice

models. Transp. Res. Part A Policy Pract. 2023, 173, 103693. [CrossRef]
59. Liao, F.; Molin, E.; Van Wee, B. Consumer preferences for electric vehicles: A literature review. Transp. Rev. 2017, 37, 252–275.

[CrossRef]
60. Shin, H.; Kim, D.; Kho, S.; Cho, S. Valuation of metro crowding considering heterogeneity of route choice behaviors. Transp. Res.

Rec. 2021, 2675, 162–173. [CrossRef]
61. Lee, E.; Kim, K.; Kho, S.; Kim, D.; Cho, S. Exploring for route preferences of subway passengers using smart card and train log

data. J. Adv. Transp. 2022, 1, 6657486. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1016/j.jclepro.2022.132559
https://doi.org/10.3390/en14020315
https://doi.org/10.1016/j.tra.2019.09.045
https://doi.org/10.1016/j.trf.2018.10.001
https://doi.org/10.1016/j.enpol.2020.112096
https://doi.org/10.1016/j.tra.2023.103693
https://doi.org/10.1080/01441647.2016.1230794
https://doi.org/10.1177/0361198120948862
https://doi.org/10.1155/2022/6657486

	Introduction 
	Literature Review 
	Italy as a Case Study 
	Methods 
	Results and Discussion 
	Bridging the Gap: Implications for Policy and Industry 
	Conclusions and Avenues for Future Research 
	References

