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Sustainablemobility has a positive impact on quality of life, in both urban and rural contexts. Policies aimed at promoting
greener travel behaviors – at European, as well as at state and regional level – require a deep knowledge of differing mo-
bility cultures across European regions. In order to better understand the relationship between the (stated) propensity to-
wards sustainability, reported mobility patterns and users' lifestyles in rural areas, an exploratory study was conducted in
South Tyrol, a rural region inNorthern Italy that strives to become amodel region for sustainable alpinemobility by 2030.
More specifically, an online survey on sustainable mobility was administered to the inhabitants, exploring motivations,
preferred incentives and drivers that may lead towards the adoption of sustainable mobility solutions (with a focus on
e-mobility). By analyzing how pro-environmental self-identity interacts with consumers' heterogeneity, results show
that heterogeneity exists in the individual pro-environmental identitymeasure. Based also on evidence from the literature
that extrinsic rewards might negatively impact intrinsic motivations to engage in a certain behavior, this study warns
policy-makers of potential unintended consequences of current policy tools used to incentivize the adoption of sustainable
means of transport, such as the provision of monetary incentives for electric vehicles.
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1. Introduction

The modern transport sector “is one of the main contributors of [envi-
ronmental] impacts due to its role in air pollution, greenhouse gases and
CO2 emissions” (Vagnoni and Moradi, 2018). Transportation accounts for
28.3% of the European (EU28) total energy related CO2 emissions
(Railway Handbook, 2017). Road transport is by far the most polluting, ac-
counting for 93.2% of the sectors' emissions (RailwayHandbook, 2017). Al-
though technological innovation in the automotive industry has allowed for
modes of transport to become more efficient and therefore less polluting,
numerous studies have shown that CO2 emissions have still increased due
to, among other things, increasing individual mobility, travel habits, car de-
pendency, etc. (Kamruzzaman et al., 2015; Darido et al., 2014; O'Mahony
et al., 2012; Chapman, 2007). In order to mitigate climate change and pol-
lution levels and to improve the quality of life for citizens, the European
Union has set ambitious targets of CO2 reduction to be reached by 2030.1

Within these policy frameworks set at the EU level, member states are left
free to determine strategies and targets appropriate to their specific circum-
stances. It then becomes the responsibility of the individual regions and
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cities to put those policies into practice, adapting them to the local context
and assessing their feasibility and, at a later stage, effectiveness.

Therefore, policies aimed at promoting greener travel behaviors – such as
the implementationof incentives for low-emission alternative energies andve-
hicles, public transport, the encouragement of mainstream consumers active
travel (cycling and walking), and bicycle and car-sharing/pooling schemes
to reduce congestion and pollution – require a deep knowledge of differing
mobility behaviors and patterns at a local level in order to be effective.

In the past decades, literature on how to incentivize sustainable mobil-
ity has been flourishing, especially in the context of urban areas (e.g.
Canitez, 2019; Semanjski et al., 2016; Herrador et al., 2015; Poslad et al.,
2015), since higher levels of population density, congestion and pollution
urgently demand solutions. On the other hand, studies on rural/semi-
rural mobility agree on the dominant and indispensable role of the private
car and the resulting lack of environmental sustainability (Soder and Peer,
2018). Rural areas face several challenges in their path towards sustainable
mobility, as demographic dispersion leads to a greater need for travel and a
higher dependence on motorized private vehicles (Obrecht et al., 2017),
since distances are greater and public transport scarcer. In other words,
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the modern lifestyle is much more dependent on individual mobility (i.e.
the availability of a car) in rural areas than in urban areas (Mattioli, 2014).

Yet, in some areas, in terms of sustainable development, rural areas have
the potential to performaswell as, if not better than urban areas (Akgün et al.,
2015), for example in the production of healthy food, energy from alternative
sources and environmentally-friendly technologies. This may also apply to
themobility sector, even though this has received little attention in academia.

A switch to amore sustainablemobility behavior and lifestyle through the
adoption of Electric Vehicles (EVs) can significantly reduce air pollution, fossil
energy use (Peters et al., 2018) and other negative impacts of traditional mo-
bility (i.e., petrol and diesel cars). Yet, the electrification of mobility should
not be seen as a cure-all solution; rather it should be viewed as a mitigation
to those forms of mobility that cannot be substituted by public transport, cy-
cling orwalking. This applies particularly to rural and remote areas, where in-
dividualmobility ismore difficult to discourage for various reasons (e.g., poor
public transport connections). In this context, EVs can at least mitigate some
negative impacts of private mobility, such as traffic-related noise and air pol-
lution, even if it doesn't address the problems of congestion and the visual in-
trusion of vehicles (Scuttari and Isetti, 2019). Moreover, a prevalence of two-
car households and the space for home charging are arguments in favor of
rural EVs, as along with leveraging on the higher mileage they usually
reach in rural areas, which translates into a greater operational cost advan-
tage (Fornahl and Werner, 2015; Newman et al., 2014; Kester et al., 2020).

Traditional policies such as the strengthening of the charging infrastruc-
ture, the provision of financial subsidies, driving privileges, or tax rebates
have been proven to positively influence consumers' intentions to adopt
EVs (Zhang et al., 2011), yet the magnitude of their efficacy is often
lower than expected (Li et al., 2017; Sierzchula et al., 2014; Egbue and
Long, 2012).One reason for this might be that these policies do not consider
consumers' heterogeneity, as they predominantly target mainstream con-
sumers (Green et al., 2014; Sousa et al., 2016). A variety of factors can in-
fluence the adoption of greener mobility behaviors at the individual level.
To analyze these factors in rural areas the following research question is
posed: What factors are associated with pro-environmental self-identity?

In this context, the aim of the present study is to explore how pro-
environmental self-identity interacts with consumers' heterogeneity in
terms of mobility patterns and socio-demographic factors, with the final
aim of providing insights for policy-makers into the design of sustainable
mobility policies and incentives, particularly in relation to EVs. However,
the study does not aim to present holistic results on how this interaction
takes place, first, because the authors are aware that the data on which
this paper is basedmight suffer from self-selection bias (see Section 3.1 Sur-
vey design and participants). Second, conclusions cannot be drawn for
urban areas, as the study focuses on the predominantly rural area of
South Tyrol, a region in Northern Italy that strives to become a model re-
gion for sustainable alpine mobility by 2030. Given its low population den-
sity of 71.3 inh/km2 (ASTAT, 2018), South Tyrol can be considered a
predominantly rural area according to the Eurostat classification.2 Thus,
as we have seen, it might be considered an ideal setting for EVs.

1.1. Case study South Tyrol

South Tyrol is an alpine region in Northern Italy that covers an area of
7400 km2, with approx. 527,750 inhabitants3 of whom more than half
live in rural areas4 (56.1%). Because of its morphology, characterized by
mountains and valleys, only 5.5% of the overall territory can be considered
amenable to settlement (ASTAT, 2011a).

The region relishes a considerable level of self-government, based on a
vast range of exclusive legislative and executive powers and a fiscal regime
that allows the region to withhold large parts of the levied taxes. Such
2 The classification of European regions at NUTS3 level can be found here, along with a de-
tailed description of the methodology: https://ec.europa.eu/eurostat/web/rural-
development/methodology.

3 ASTAT (retrieved 31.12.2017).
4 In municipalities with <10,000 inhabitants (Source: ASTAT, 2018).
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privileges have been granted for historical reasons, mostly in order to pro-
tect theminorities of German and Ladin speakers. These two groups, minor-
ities in Italy, constitute the majority of the population at regional level
(69.41% speak German and 4.53% Ladin, ASTAT, 2011a).

Thanks to its strategic position, nestled in the heart of the Alps and
connecting Italy and Northern Europe, South Tyrol has always represented
an important junction for goods in transit: commerce is therefore the backbone
of the local economy. Other relevant economic sectors are services, industry,
crafts, agriculture and tourism. With the average annual GDP per capita PPS
equal to €42,2005 and an unemployment rate of about 3.1% (ASTAT, 2018),
South Tyrol boasts one of the most prosperous regional economies in Europe.

South Tyrol is also known for being Italy's Green Region (Fondazione
Impresa, 2014). It is a model province in the renewable energy sector and
on its way to becoming energy self-sufficient. As such, it has been the object
of several studies on sustainability, especially in regard to transport andmobil-
ity (Scuttari and Isetti, 2019; DellaValle and Zubaryeva, 2019; Nocera et al.,
2018; Scuttari et al., 2016; Brida et al., 2014). All these conditions contribute
tomake South Tyrol one of the regionswith the highest quality of life in Italy.6
1.2. Mobility in South Tyrol

A key reason to choose South Tyrol for our case study is that it also ranks
highly as a green region in the mobility sector. In particular, “Green Mobil-
ity”, a regional initiative coordinated by STA (the managing authority of
transport infrastructure), embodies the area's mobility governance system
and has the mission to transform South Tyrol into a model region for sus-
tainable alpine mobility by 2030. They aim to achieve this by using specific
measures that act on three different levels, which can be graphically repre-
sented using the sustainable mobility pyramid (Fig. 1).

At the bottom of the pyramid aremeasureswhose aim is to avoid traffic,
for example, by incentivizing home office solutions, carpooling, and other
actions that allow the elimination of all unnecessary traffic. The next level
is the transfer of traffic: mobility that cannot be avoided should be trans-
ferred to public transportation where possible, e.g., by intensifying bus
routes and by introducing an integrated transportation system that com-
prises cableways, railways and a bus system that facilitates urban and sub-
urban mobility (Brida et al., 2014).

Yet, since the region is mountainous, few transit corridors and only the
most popular touristic areas are well and frequently connected to major
urban areas by public transport, and remote areas are difficult to serve. For ex-
ample, South Tyrol records only 30.1 km of railway network per 1000 km2 of
surface, in comparison with the national average of 53.7 (ASTAT, 2011b).
Other means to achieve the transfer of traffic include the expansion of the pe-
destrian and cycle infrastructure, a network of 462 km (ASTAT, 2017).

A survey conducted by ASTAT (2016) on a representative sample of 600
households revealed that 46.9% of the South Tyrolean population living in
rural areas drive their car everyday vs. 31.9% of those living in urban areas.
As a means of transport to travel most of the distance between their homes
and their workplace/school, 53.4% of the South Tyrolean population use pri-
vate cars, followed by buses (17%), bikes (16.2%) and trains (8.3%). Also in
this case, those living in rural areas rely more on private cars to travel from
home to work/school than those living in urban areas (62.4% vs. 41.9%).

Since not all traffic can be avoided or transferred, measures aimed at im-
proving traffic must be implemented: e-mobility plays a prominent role at
the top of the pyramid, mitigating at least some negative effects of traffic,
such as noise and air pollution. To incentivize e-mobility, the following
measures have been adopted: a €4000 subsidy for EV purchase (€2000
for plug-in hybrids) and exemptions from car tax for the first five years,
followed by tax relief from the fifth year onwards. Moreover, there has
been a heavy investment in charging infrastructure, energy operators
5 In 2014. Source: https://ec.europa.eu/growth/tools-databases/regional-innovation-
monitor/base-profile/bolzano.

6 Il Sole 24 Ore, Italy's most important financial newspaper, ranked Bolzano, South Tyrol's
capital, the second most livable city in Italy in 2019: https://lab24.ilsole24ore.com/qualita-
della-vita/Bolzano.
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Fig. 1. The pyramid of sustainablemobility. Source: adapted from greenmobility.bz.it
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have signed interoperability agreements and car sharing systems and leas-
ing contracts have eased accessibility to EVs.

The charging infrastructure for EVs, with 300 public and semi-public
charging points in 2019, is more extensive than in the rest of the country
(Scuttari and Isetti, 2019). South Tyrol has the highest number of EV registra-
tions in Italy, with 655 Battery Electric Vehicles (BEVs) registered between
2012 and 2018, while 11,680 were registered in the rest of the country in
the same time frame (GreenMobility; UNRAE, 2019). While this number
may seem remarkable, the fact that the area has among the highest new vehi-
cle registrations in the country should be taken into consideration. According
to official data, in 2017 total vehicle ownership in South Tyrol amounted to
95 cars/100 inhabitants (ASTAT, 2017). The figure is distorted by the fact
that the registration taxes of newvehicles in SouthTyrol are among the lowest
in Italy, so many of the vehicles registered in the region might actually circu-
late elsewhere. Only 0.16% of total registrations in South Tyrol in 2018 were
BEVs, which shows there is still potential to further promote the adoption of
EVs in the region (see also DellaValle and Zubaryeva, 2019) and beyond.
2. Literature review

The connection betweenmobility behavior and lifestyle in the reduction of
emissions and the broader goal of sustainable development has been
highlighted by various scholars (Le Gallic et al., 2018; Sippel et al., 2018; Van
Acker et al., 2016). Moreover, Chuang et al. (2020) revealed that worldviews
influence social attitudes to sustainable mobility and concretely that “the
worldviews have a systematic and comprehensive impact onhowpeople assess
sustainablemobility debates” (p. 4034). Furthermore, policies towards sustain-
able mobility play a crucial role in the mitigation of climate change within na-
tional and supranational strategies (Keyvanfar et al., 2018). Specific policies
can contribute to promoting sustainable lifestyles, but these policies are partic-
ularly effective if they are tailored to the heterogeneity and differing targets of
consumer behavior (Markvica et al., 2020; Green et al., 2014; Li et al., 2017).

In particular, traditional policies (such as regulation, taxes, and subsi-
dies) have relied on the rational choice theory, which assumes that individ-
uals choose an alternative course of action only in response to changes in
information and economic incentives. However, extensive evidence has
shown that individual decisions systematically deviate from these assump-
tions (Loewenstein et al., 2011). As an example, to promote more sustain-
able mobility patterns, governments might implement tailored strategies
that tap into pre-existingmotives to engage in pro-environmental behaviors.

A pre-existingmotive that can be exploited in the design of complemen-
tary policies relates to the way individuals think of themselves with respect
to the environment.
3

Inspired by self-categorization theory (Turner, 1985; Tajfel et al., 1971),
the economic theory of identity (Benabou and Tirole, 2011; Akerlof and
Kranton, 2000) interprets identity as a stored knowledge translated into a
pluralism of facets (Sen, 2006), each of which is associated with identity-
specific guiding behavioral scripts. In this framework, individuals comply
with identity-specific scripts in order to avoid cognitive dissonance from
self-concept updating and to maintain self-consistency (Akerlof and
Kranton, 2000; Festinger, 1957). Moreover, they self-define by inferring
their type based either on their past conduct or on situational cues that
make a particular identity facet salient (Benabou and Tirole, 2011). As a re-
sult, interventions thatmake a particular identity facet salient can be effective
at eliciting changes in behavior, since individuals who self-define in terms of
the primed identity will align their behavior with the norms of this identity.

The role of self-identity in pro-environmental behavior has already been
introduced in the UK “as a significant behavioural determinant to reduce
CO2 emissions” (Whitmarsh and O'Neill, 2010 p. 305, see also Bradley
et al., 2020). In particular, the concept of pro-environmental self-identity
has been exploited by the UK Department for Environment, Food and Rural
Affairs (DEFRA) as a “catalyst behaviour” to prompt environmentally-
friendly lifestyles (Whitmarsh and O'Neill, 2010). According to this notion,
taking up a new environmentally-friendly behavior may lead to the adoption
of other pro-environmental behaviors, potentially decreasing the costs of pro-
environmental policies. This connectionhas been supportedby several studies
(Peters et al., 2018; Whitmarsh and O'Neill, 2010; Fekadu and Kraft, 2001).

In fact, the adoption of sustainable energy technologies such as EVs for
environmental reasons strengthens environmental self-identity and pro-
motes “consistent sustainable energy behaviour” (Peters et al., 2018,
p. 234). However, the same study revealed that the reasons for purchasing
EVs are crucial: a strong environmental self-identity is found only if the EVs
are purchased for environmental reasons. A literature review of motivators
and barriers relating to electricmobility in Europe reveals that although the
main motivators for the transition to e-mobility on the individual level are
environmental values and beliefs, economic and technical benefits are also
important, along with lifestyle, personal and demographic factors
(Biresselioglu et al., 2018; Axsen et al., 2013).

Therefore, while making pro-environmental self-identity salient might
result in a positive change in pro-environmental behavior (Patel et al.,
2020), it is not clear whether it will elicit the same effect onmobility behav-
ior. As a result, understanding the social and demographic perceptions of
people who adopt a sustainable mobility style, and thus, a more sustainable
lifestyle, is fundamental within this research and policy area. Sovacool et al.
(2018) argue that demographic characteristics such as gender, age and em-
ployment influence preferences on purchasing EVs. In their study in the
Nordic region of Europe, results indicate that EVs are mostly bought by
highly skilled men aged 30–45 (see also Hjorthol, 2013). Moreover, given
that having children naturally makes people think about the future and
care about the environment (Asensio and Delmas, 2015), it might be that
the presence of children in the household also predicts pro-environmental
behaviors, including those relating to sustainable mobility.

Moser and Kleinhückelkotten (2018) based their study on contradictory
literature on the main drivers of pro-environmental behavior. While an
intent-oriented research perspective highlights the motivational aspects,
an impact-oriented perspective emphasized the importance of people's so-
cioeconomic status. Their regression analysis showed that environmental
self-identity is the main predictor of environmental behavior, but people's
income level best predicts environmental impacts or, in otherwords, the ac-
tual ecological benefits (Moser and Kleinhückelkotten, 2018).

Several studies emphasize this relationship between socio-demographic
profiles and mobility patterns (Besagni and Borgarello, 2020; Haustein and
Jensen, 2018). Additionally, gender differences in the use of mobility have
been acknowledged.Miralles-Guasch et al. (2016) show that women gener-
ally use more sustainable transport modes in both urban and rural areas.
Accordingly, women's use of mobility and knowledge could be a crucial fac-
tor in public policy for sustainable mobility.

The states or governments have a particularly great degree of creative
power in the implementation of sustainable mobility and play an important

http://greenmobility.bz.it
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role in this process by regulating air quality, fuel type, emissions of pollutants
from cars etc. They can also “facilitate fundamental technological innovations
through regulations, incentives and subsidies (Vergragt and Brown, 2007,
p. 1105). In a laboratory experiment, Kacperski and Kutzner (2020) reveal
that “monetary and symbolic incentives are effective in changing the behav-
ior towards ‘greener’ charging choices” (p. 151). Zhu et al. (2020) recognized
the potential of personalized incentives for the acceptance of sustainable
travel behaviors by the general public and thus developed a personalized con-
trol system which could learn individuals' preferences and assist the creation
of personalized incentives. In an analysis of the realization of sustainable
transport in Bahrain, Alsabbagh (2020) found that it can be achieved through
regulatory and economic measures but in order to create public acceptance,
which is essential for this kind of mobility change, fiscal incentives to car
technologies seemnecessary.Moreover, VanMalderen et al. (2012) highlight
the role of workplaces in mobility debates, aiming to identify good practices
in the mobility policies of companies in Belgium. They claim that the charac-
teristics of a company are crucial for the appropriate promotion of either bi-
cycles or public transport. However, “financial incentives, provision of
facilities, diffusion of information and parking management all play an im-
portant role in mobility management” (Van Malderen et al., 2012, p. 11).

The difference between the mobility preferences of rural and urban
areas has already been mentioned in Section 1. As widely reported in the
literature, the ownership or use of a car is considered essential for a modern
lifestyle and access to local goods and services in rural areas due to the de-
creasing quality of public transport (Kamruzzaman et al., 2015, p. 3464,
Banister, 2008; Gray et al., 2006; McDonagh, 2006; Higgs and White,
2000; Shucksmith and Philip, 2000; Farrington et al., 1998; Shucksmith
and Chapman, 1998; Nutley, 1985, 1996; Moseley, 1979).

Mattioli (2014) analyzed the “mobility gap” between car-owning and
carless households in Great Britain and noticed a significant difference be-
tween rural and urban areas. While those with no car in urban areas find
modal alternatives to the car relatively easily, those in rural and peripheral
areas are immobile or must rely on a lift from others. Furthermore, reduced
mobility has been associated with an increasing risk of social exclusion
(Kamruzzaman et al., 2015; see also Yigitcanlar et al., 2019). Therefore, the
rate of car use is higher and it is used for longer distances in rural areas com-
pared to urban areas, which translates into higher per capita CO2 emissions in
rural areas, even though emissions from other sources, such as leisure activi-
ties, production and delivery of regional products, may be lower. Conse-
quently, there is still more need for research because rural areas should be
targeted independent of urban areas and receive special policy attention
(Kester et al., 2020; Kamruzzaman et al., 2015). This paper aims tofill this gap.
3. Data and methods

3.1. Survey design and participants

In order to answer our research question, a questionnaire was designed
with the aim of collecting information aboutmobility patterns, lifestyle, and
the propensity towards sustainable behaviors and mobility of the South Ty-
rolean population. In addition, major sociodemographic characteristics of
persons (gender, age range, qualification, size of the family group, educa-
tion, income, work) were investigated. The questionnaire contained a
total of 60 closed questions and was part of a larger experimental study of
which some results are presented in DellaValle and Zubaryeva (2019).

Data were collected via a Facebook survey, designed with Opinio.7

Facebook, a social media tool (King et al., 2014; Thornton et al., 2016), was
selected for its cost-effectiveness, rapid connection to potential participants,
and its ability to grant asmuch diversity as data gathered throughmore tradi-
tional methods (Rife et al., 2016). Participants were 18 or over, living
throughout South Tyrol and reached through Facebook and asked to com-
plete a survey about sustainable and electric mobility. Paid advertising
using Facebook's Ad program was carried out over two weeks in February
7 https://survey.opinio.net/.

4

2018. Advertising was targeted by location (South Tyrol) and language (Ger-
man and Italian). In order tomotivate respondents to participate, as suggested
by the existing literature on the topic (King et al., 2014; Thornton et al.,
2016), a prize (100 tickets for a local cinema) was promised to the first 100
respondents. In total, 591 participants completed the survey, leading to a re-
sponse rate of 49.5%of the 1193 peoplewho clicked on the link. This alterna-
tive measure of response rate for Facebook surveys is suggested by King et al.
(2014, p. 243). This sample will be referred to as “Facebook respondents”.

Due to the sampling procedure described above, the participants' distribu-
tion across age groupswas positively skewed, as the proportion of young peo-
ple and adults was higher than that of seniors (only 1.4% are older than 65).
For this reason, participants are also better qualified than the reference pop-
ulation: 37.9% have a university degree, significantly more than the 10.6%
share of the resident population according to 2011 census data (ASTAT,
2018). Younger people are more sensitive to the topic of sustainability and
more inclined towards sustainable forms of mobility than elderly people, as
are more educated people (e.g. Nakanishi and Black, 2015; Munira and San
Santoso, 2017). Therefore, since the survey explicitly stated its focus on sus-
tainable mobility, this mismatch between reference population and sample
might indicate that the study suffers from self-selection bias. With regard to
the geographical origin of the participants, it should be noted that the major-
ity of municipalities in South Tyrol have<10,000 inhabitants, while only six
municipalities have between 10,000 and 100,000 inhabitants and only the
capital city, Bolzano/Bozen, has >100,000. Therefore, it can be assumed
that 44% of our sample lives in rural settings (in municipalities with
<10,000 inhabitants), while 56% of them live in urban settings (in munici-
palities with >10,000 inhabitants, including the capital city).

In parallel with the above-mentioned sampling, a focused study was
conducted on existing users of EVs in SouthTyrol. To reach this target an on-
line survey was sent, thanks to a strategic cooperation with a local energy
provider, to customers who had an EV charging station installed. Respon-
dents were filtered according to their place of residence (South Tyrol) and
ownership of a BEV/PHEV (Plug-in Hybrid Electric Vehicle). In total, one
hundred people were reached, 51 of whom completed the entire question-
naire. The aim of this parallel study, which will be discussed in more detail
in a future paper by the authors, was to investigate user experience with
EVs. At the same time, some questions comparable to the questionnaire
aimed at the broader audiencewere added in order to allow a certain degree
of comparativeness. The high response rate to the survey supports the the-
ory that people are more likely to respond to surveys when asked about a
topic they are passionate about, as is often the casewith EV users, especially
early adopters (a high response rate was also reported in other studies col-
lected by Hjorthol, 2013). This sample will be referred to as “EVs owners”.

3.2. Variables

To support the aim of this study, we focused on a set of questions related
to: (a) mobility patterns, (b) pro-environmental self-identity, and (c) the
most important factors when purchasing a car/EV. Questions (c) were com-
parable with those targeted at owners of EVs in South Tyrol. The three sets
of questions will be explained in detail within this section.

a. Mobility patterns

In order tomeasure currentmobility behaviors and revealed behaviors to-
wards sustainability, four questions related to different types of vehicles and
their respective CO2 emissions were individuated (grams of CO2 per passen-
ger kilometer).8 In these questions, participants were asked to indicate the
mode of transport used to go “on holiday”, “to work/to the university”, “to
go shopping”, “in your free time (sport, visiting relatives/friends, day trips)”.

These variables were saved as ordinal variables with respective modali-
ties: “Plane”, “Car”, “Scooter”, “Bus/Tram/Metro”, “Train”, “By foot/bike”,
from the highest to the lowest CO2 emissions. The question related to passen-
ger transport for holidays has only four ordinal categories: “Plane”, “Car”,
“Train”, “Others”. Guided by the literature, it was decided to treat the
8 European Environment Energy (EEA), 2014

https://survey.opinio.net/
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question related to holidays separately (Barr and Prillwitz, 2012; Barr et al.,
2010; Becken, 2007) and to summarize the other three questions that express
everyday mobility habits using the median value. This variable will be re-
ferred to as “mode of transport most frequently used in everyday life”.9 In-
deed, a sustainable mobility behavior in everyday life, such as going to
work or shopping, is not necessarily associated with similar sustainable be-
havior when choosing a means of transport when planning a holiday. A
large body of literature confirms that individuals are less likely to consider
their environmental impact when choosing transport for a holiday (Barr
and Prillwitz, 2012; Barr et al., 2010; Becken, 2007).

In order to measure current mobility behaviors and revealed behaviors to-
wards sustainability, two additional questions were used. The first related to
“the number of flights the person took last year” and the second related to
“the type of fuel the person uses”. Regarding the fuel question, the possible an-
swerswere petrol, diesel and eco-friendly fuels (a categorywhich includes nat-
ural gas, hybrid cars, hydrogen, electric) aswell as thosenot using the car at all.

Throughout the paper, we will refer to these four questions – mode of
transport used during holidays, everyday life, number of flights and type
of fuel – collectively as “mobility patterns”. These questions function as
proxies to assess the consistency between revealed behavior and intentions.

b. Pro-environmental self-identity and behavior

Eight statements in the questionnaire measure one's attitudes towards
environment protection as part of one's self-identity on a seven-point Likert
scale from (1) “strongly disagree” to (7) “strongly agree”, based on themea-
sure ofWhitmarsh andO'Neill (2010). The itemsmeasure the degree of pro-
environmental self-identity and of pro-environmental behavior related to
the fields of domestic energy and mobility. More specifically, participants
were asked to indicate their agreement with the following statements: “I
think of myself as someone who is very concerned with environmental is-
sues”, “Respecting the environment is an important part of my identity”,
“I turn off the lights when I am not using them”, “I buy energy-efficient ap-
pliances”, “I drive economically (braking or accelerating gently)”, “I walk,
cycle or take public transport for short journeys (less than 3 km)”, “I
share car journeys with someone else”, “I cut down the amount I fly”.

c. Most important factors when purchasing a car/most important incen-
tives for EVs

The questionnaire also included two questions about the factors
influencing the purchase of a car and the incentives for electric mobility.
The aim of these questions was to provide clearer insights on how to pro-
mote sustainable mobility with traditional policy tools and on the most rel-
evant obstacles that people are still facing in the adoption of more
sustainable lifestyles. The same questions were included in the question-
naire that specifically targeted South Tyrolean EV owners.

In these questions, each respondent had to order the items according to
a seven-point scale from (1) “not important” to (7) “extremely important”.
Furthermore, to support the aim of the study, we defined two variables ex-
pressing the most important and the least important item selected by an in-
dividual. The factors which are important when purchasing a car were: fuel
type, operation costs, space, price, CO2 emissions and autonomy. In com-
parison, the incentives for EVs were: car sharing, subsidies, free parking,
leasing, use of the bus lane, toll-free highway, better infrastructure.

3.3. Methods

Data were analyzed using SPSS version 25.0 statistical software (IBM
Corp., 2017). Generally, absolute and relative frequencies were calculated
to explore distributions of categorical and ordinal variables. Additionally,
for ordinal variables, median values (Me)were calculated. The independent
Chi-squared test was used to assess for the existence of associations be-
tween qualitative variables.
9 The answer option “plane” is not reported in Table 1 for this question, as plane is not
regarded as a mode of transport frequently used in everyday life.
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In a first step, a Principal Component Analysis (PCA) was conducted in
order to identify different dimensions existing among the items related to
the aspect of pro-environmental self- identity and behavior (b). The criteria
of eigenvalue higher than 1was chosen as a principal threshold for factors se-
lection. Subsequently, themajor loadings of each item to selected factors was
considered in order to obtain the final solution. The median values of the re-
spective items were calculated to operationalize the created components.

To answer the research question and explore how pro-environmental
self-identity interactswith consumers' heterogeneity, we performed a cluster
analysis using the SPSS® Two Step clustering method (SPSS Inc., 2007).
This method allows the handling of large datasets and is capable of dealing
with both continuous and categorical variables. In order to reveal natural
clusters within the dataset, in line with suggestions from the literature we
decided to focus on socio-demographic patterns (age group, presence of chil-
dren, education level, income) and on mobility patterns (mode of transport
most frequently used in everyday life, mode of transport most frequently
used on holiday, number of flights during the past year and fuel type).
Once clusters were identified, we tested the existence of differences in the
distribution of the components related to pro-environmental self-identity
and behavior across the clusters. To this aim, the Kruskal-Wallis H test was
applied, which is a rank-based nonparametric test used to compare the dis-
tribution of continuous or ordinal variables between two or more groups.

The last analysis we performed concerns incentives for EVs (c). More
specifically, we used the Mann-Whitney U test to statistically test the exis-
tence of differences between EVs owners and Facebook respondents in
the importance attributed to incentives for EVs. The Mann-Whitney U test
belongs to the family of rank-based nonparametric tests such as the
Kruskal-Wallis H test, but is used when the comparison is made between
two groups only (in this case, EVs owners and Facebook respondents).
The values of the mean ranks (MR) measuring average value of scores
being ranked from lowest to highest are indicated in brackets after the re-
spective groups under comparison. Therefore, the group with the highest
mean rank is the group with the greatest number of high scores in it.
4. Results

This section illustrates the main results of the study. Table 1 reports the
relative frequencies for the chosen variables. In relation to the set of variables
regarding themost important factors when purchasing a car/most important
incentives for EVs, relative frequencies indicate howmany times that partic-
ular item gained the highest score (7) among Facebook respondents.
4.1. Pro-environmental self-identity and green mobility

The Principal Component Analysis (PCA) was conducted on the eight
items measuring the degree of pro-environmental self-identity in order to
identify the variables underlying them. Following the eigenvalue criteria
described in the section above, three components were extracted. Consider-
ing major loadings for each item in the extracted factors (expressed below
next to the statements), finally, two dimensions were individuated, ac-
counting for 53.2% of the total variability:

• Component 1 consists of five questions and refers to Pro-environmental
self-identity: “Respecting the environment is an important part of my iden-
tity” (0.77), “I think of myself as someone who is very concernedwith en-
vironmental issues” (0.76),“I buy energy-efficient appliances” (0.70), “I
drive economically (braking or accelerating gently)” (0.66), and “I turn
off the lights when I am not using them”(0.58). In this component, state-
ments regarding respondents' identity have the highest loadings – hence
the name – but the component also includes statements about behaviors,
which we deem to be consistent with said identity.

• Component 2 consists of the other three items and refers toGreenmobility:
“I share car journeys with someone else” (0.71), “I cut down the amount I
fly” (0.53) and “I walk, cycle or take public transport for short journeys
(less than 3 km)” (0.51).



Table 2
Measures of pro-environmental self-identity (N = 591).

%

Degree of agreement with Pro-environmental self-identity statements (Component
1)

Strongly disagree [1] 0.5
Disagree [2] 0.3
More or less disagree [3] 2.2
Undecided [4] 5.8
More or less agree [5] 22.0
Agree [6] 34.9
Strongly agree [7] 34.3

Degree of agreement with Green mobility statements (Component 2)
Strongly disagree [1] 6.6
Disagree [2] 6.1
More or less disagree [3] 9.3
Undecided [4] 19.5
More or less agree [5] 22.2
Agree [6] 17.1
Strongly agree [7] 19.3

Table 1
Characteristics of survey sample (N = 591).

%

Demographics
Female 46.5
Male 52.3
Prefer not to say 1.2
Age [18–25] 21.7
Age [26–40] 47.5
Age [41–64] 29.4
Age [>65] 1.4
Children [yes] 36.4
Children [no] 63.6
Education [primary] 6.4
Education [secondary] 48.6
Education [tertiary] 37.9
Education [PhD] 7.1
Income [<12,000€] 12.9
Income [12,001–24,000€] 19.0
Income [24,001–35,000€] 31.8
Income [35,001–60,000€] 17.6
Income [>60,000€] 5.4
Prefer not to say 13.4
City size [<2000] 14.7
City size [2001–10,000] 29.3
City size [10,001–100,000] 29.3
City size [>100,000] 26.7

Mobility patterns
Mode of transport most frequently used in everyday life [car] 45.2
Mode of transport most frequently used in everyday life [scooter] 4.1
Mode of transport most frequently used in everyday life [bus/tram/metro] 12.0
Mode of transport most frequently used in everyday life [train] 5.9
Mode of transport most frequently used in everyday life [by foot/bike] 32.8
Mode of transport used on holiday [plane] 27.1
Mode of transport used on holiday [car] 58.7
Mode of transport used on holiday [train] 10.8
Mode of transport used on holiday [other] 3.4
Number of flights during the past year [0] 40.4
Number of flights during the past year [1–2] 36.4
Number of flights during the past year [>2] 23.2
Fuel type [petrol] 38.2
Fuel type [diesel] 45.3
Fuel type [eco-friendly] 16.4

Ranking: most important factor when purchasing a car
Fuel type 16.9
Operating costs 10.7
Space 6.3
Price 48.4
CO2 emissions 9.0
Autonomy 8.8

Ranking: most important incentive for EV
Car sharing 10.7
Subsidy 40.6
Free parking 14.6
Leasing 2.9
Use of the bus lane 4.6
Toll-free highway 5.6
Better infrastructure 21.2

Table 3
Profile of the sample data (N = 591).

Characteristics Cluster A
“Multimodal
youth”

Cluster B
“Highly skilled
travelers
without
children”

Cluster C
“Established
car drivers
with children”

N (%) 188 (31.8%) 116 (19.6%) 287 (48.6%)
Age of
respondents

18–25 66% 3.4% 0%
26–40 31.9% 87.1% 41.8%
41–65 2,1% 6.9% 56.4%
>65 0% 2.6% 1.7%

Children Yes 2.1% 2.6% 72.5%
No 97.9% 97.4% 27.5%

Education level Primary 6.9% 0% 8.7%
Secondary 72.9% 6.9% 49.5%
Tertiary 20.2% 79.3% 32.8%
PhD 0% 13.8% 9.1%

Income (€) <12,000 32.4% 5.2% 3.1%
12,001–24,000 17% 23.3% 18.5%
24,001–35,000 19.7% 50% 32.4%
35,001–60,000 3.7% 12.9% 28.6%
>60,000 0.5% 0% 10.8%
Prefer not to say 26.6% 8.6% 6.6%

Mode of
transport most
frequently
used in
everyday life

Car 47.3% 3.4% 60.6%
Scooter 3.2% 5.2% 4.2%
Bus/tram/metro 17% 20.7% 5.2%
Train 6.9% 11.2% 3.1%
Bike/by foot 25.5% 59.5% 26.8%

Mode of
transport used
on holiday

Plane 35.1% 54.3% 10.8%
Car 44.7% 20.7% 83.3%
Train 16% 17.2% 4.9%
Other 4.3% 7.8% 1%

Number of
flights during
the past year

0 43.6% 5.2% 52.6%
1–2 39.9% 35.3% 34.5%
>2 16.5% 59.5% 12.9%

Fuel type Petrol 56.4% 40.5% 25.4%
Diesel 27.7% 27.6% 64.1%
Eco-friendly 16% 31.9% 10.5%
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This discrepancy between Pro-environmental self-identity and Green mo-
bility is confirmed by the descriptive analysis of the relative frequencies
for the two components, reported in Table 2. As previously mentioned in
the introduction, although protecting the environment can be part of
one's self-identity, it might not necessarily result in always engaging in sus-
tainable mobility patterns.

4.2. Clustering socio-demographic factors and mobility patterns

The analysis reveals that the most important predictors of cluster mem-
bership are age group and presence of children. This result suggests that
mobility patterns are highly influenced by these two factors. This is in
line with what has already been mentioned in the introduction, that age
and the presence of childrenmight affect mobility behaviors. The clustering
6

procedure yielded three clusters: (a) “Multimodal Youth” (31.8% of the
sample), (b) “Highly skilled travelers” (19.6%), (c) “Established car-
drivers with children” (48.6%). Table 3 illustrates the characteristics of
the three clusters, which can be summarized as follows:

a. Multimodal youth

This group is characterized by a large presence (66%) of people be-
tween 18 and 25 years old, reporting a lower income in comparison to
the other two groups (32% of them earn less than €12,000 per year). “Mul-
timodal youth” do not have children and in most cases completed second-
ary education, due to their young age. A smaller proportion (20%) also



G. Isetti et al. Transportation Research Interdisciplinary Perspectives 6 (2020) 100148
holds a university degree. Themode of transport most frequently used, both
in everyday life and on holiday, is the car (47% for everyday life, 45% on
holiday). However, in both cases the predominance of the car is not
marked: in 35% of the cases “Multimodal youth” travel by plane, in 25%
they walk or bike in everyday life. This may be due to mobility patterns
that have not yet been established at this stage of life or are more context-
dependent than other groups.

b. Highly skilled travelers without children

The second group is largely (87%) represented by people between 26
and 40 years old. Like “Multimodal youth”, “Highly skilled travelers” do
not have children, but in most cases (almost 80%) hold a university degree.
A small proportion (14%) also completed a PhD. This cluster significantly
differs from the other two as they travel by plane more often: the plane is
the most frequently used mode of transport for holidays (54%), and the
number of flights taken during the previous year was high (more than
two in 60% of the cases). In everyday life, on the other hand, a large major-
ity (66%) indicates “By foot/bike” as themode of transport most frequently
used. For the small proportion who prefers the car (21% on holiday and
only 3% in everyday life), eco-friendly fuels are preferred in 32% of
cases, the highest proportion throughout the three groups.

c. Established car-drivers with children

The third and last group is composed of people older than the others:
56% of this group are aged 41–65, with 42% aged 26–40.10 Unlike the
other groups, the majority (72%) of participants have children. The re-
ported income is higher than that of the other groups: 29%declare earnings
between €35,001 and €60,000 per year, 11%more than €60,000. The com-
pleted level of education appears to be more evenly distributed between
secondary and tertiary education. Regarding their mobility habits, this
group markedly prefers the car over other alternatives both in everyday
life (61%) and on holiday (83%). In everyday life, cars are followed by
“By foot/bike” with 27% of responses, while on holiday the “plane” gath-
ered only 11% of preferences. This strong preference may be explained
by the presence of children, either because it makes traveling by car less ex-
pensive and more flexible than by plane, or because traveling by plane ap-
pears to be a less sustainable choice. This group also showed a preference
for diesel-powered cars: this fuel is indicated in 64% of the cases, compared
to 25% for petrol and only 11% for more eco-friendly fuels, amounting to
the lowest proportion throughout the different clusters.

4.3. Clusters' interaction with measures of pro-environmental self-identity and
green mobility

Statistically significant differences among groups (χ2(2) = 19.45, p-
value = 0.000) indicated that the Pro-environmental self-identity is weaker
among “Multimodal Youth” (254.36), while it increases among “Highly
skilled travelers” (300.55), and finally becomes more pronounced among
“Established car-drivers with children” (321.44). The differences are signif-
icant between “Multimodal Youth” and “Young adults” (p-value = 0.048)
and “Multimodal Youth” and “Established car-drivers with children” (p-
value = 0.000). There are no significant differences between the three
types of individuals respectively to the distribution ofGreenmobility compo-
nent (χ2(2) = 5.59, p-value = 0.061).

The results of the Kruskal-Wallis H test indicate that, despite
representing the least environmentally-friendly category in their mobility
behavior (predominantly traveling with diesel-powered cars), “Established
car-drivers with children” perceive that protecting the environment is part
of their identity. In contrast, “Multimodal Youth” report the lowest levels of
pro-environmental self-identity. For “Established car-drivers with chil-
dren”, these results confirm the insight that although protecting the envi-
ronment can be part of one's self-identity, this might not necessarily result
in always engaging in sustainable mobility patterns. On the contrary,
10 The remaining 1% is composed of seniors (over 65). The other seniors in the sample fall
within the group of “Highly skilled travelers without children”
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“Multimodal Youth” displayed the lowest score of pro-environmental self-
identity, consistent with their revealed mobility patterns. It might be that
for “Multimodal Youth” it is difficult not only to establishmobility patterns,
but also other behavioral patterns on which they can infer their self-
identity.

4.4. Incentives for EVs

As Table 1 illustrates, 48.4% of Facebook respondents indicated price as
the most important factor (score = 7) when purchasing a car and 40.6%
deem subsidies the most important incentive (score = 7) for EVs, followed
by infrastructure (21.2%). In both cases, economic factors prevail over the
other alternatives. For the sake of completeness, median and mean values
calculated on the distribution of each incentive separately are also reported.
The order of incentives from the most important to the least important is
the following (in parentheses, the median value followed by mean value):
subsidy (6; 5.51), free parking (5; 5), better infrastructure (5; 4.4), toll-
free highway (4; 3.78), leasing (3; 3.37), use of the bus lane (3; 2.94), car
sharing (2; 3).

In order to statistically test the existence of differences in the impor-
tance of incentives among the three clusters, Kruskal-Wallis H tests were
used. All three clusters judge the importance of considered incentives in
the same way and the tests did not detect any differences (carsharing χ2
(2) = 4.34, p-value = 0.114; subsidy χ2(2) = 1.86, p-value = 0.395;
parking χ2(2) = 1.34, p-value = 0.511; leasing χ2(2) = 1.01, p-value
= 0.605; bus lane χ2(2) = 3.45, p-value = 0.178; highway χ2(2) =
1.98, p-value = 0.371; infrastructure χ2(2) = 0.71, p-value = 0.700).

The same set of questions was submitted to existing owners of EVs in
South Tyrol in order to assess whether the preferred incentives by those
that actually bought an EVdiffered or ratherwere similar to those indicated
by users still using ICE (Internal Combustion Engine) vehicles. Also, in the
case of EV owners, the preferred incentives (score = 7) to buy an EV were
subsidies (34.7%), confirming the importance of the economic factor, and
charging infrastructure improvement (20.4%). A less obvious appreciated
incentive is free parking for EVs, which is as important as monetary incen-
tives (34.7%). Here median and mean values for EVs owners are provided
in order of themost important to the least important: free parking (6; 5.73),
a subsidy (6; 5.63), better infrastructure (5; 4.67), use of the bus lane (4;
3.88), toll-free highway (4; 3.88), leasing (2; 2.63), car sharing (2; 2.33).

Mann-WhitneyU testswere used to statistically test the existence of differ-
ences between EV owners and Facebook respondents respective to the impor-
tance of incentives for EVs. Respective to the following items – carsharing,
subsidies, highway and infrastructure – there are no differences between
these two samples (carsharing z = −1.88, p-value = 0.060; subsidy z =
0.02, p-value = 0.984; highway z = 0.54, p-value = 0.592; infrastructure
z = 0.78, p-value = 0.435). Differences exist for incentives such as parking,
leasing and bus lanes (parking z = 3.73, p-value = 0.000; leasing z =
−3.05, p-value = 0.002; bus lane z = 3.22, p-value = 0.001). In general,
Mann-Whitney U tests confirm our intuition that parking incentives are
more important for EV owners (413.17) than for Facebook respondents
(312.43). Similarly, the use of the bus lanes represents a more important in-
centive for EV owners (402.67) than for Facebook respondents (311.3). On
the contrary, leasing is more important for Facebook respondents (323.38)
than for EV owners (236.66).

5. Discussion and conclusions

In this study, we investigated how socio-demographic variables in-
teract with pro-environmental self-identity with the aim of providing
South Tyrolean policy-makers with insights on how to design effective
polices to promote more sustainable mobility behaviors. We did this
by conducting a cluster analysis of responses to a survey on sustainable
mobility administered to residents of this Italian alpine region, aiming
to shed light on the relationship between pro-environmental self-
identity and pro-environmental mobility patterns.
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In particular, results showed that while the distribution of theGreen mo-
bility measure does not differ across the three clusters, those groups reveal
heterogeneous responses to the Pro-environmental self-identity measure,
with “Established car-drivers with children” displaying the highest score.
These results confirm that even if individuals with children seem to think
more about the environment, this does not necessarily translate into more
sustainable mobility behaviors. This might be due to contextual factors
that users with children have to deal with in comparisonwith their counter-
parts without children, especially in rural areas (see also Whitmarsh and
O'Neill, 2010). Future research causally testing the effect of campaigns
priming pro-environmental identity on EVs purchases should address the
question left opened by this exploratory study, namely whether they are ef-
fective or not.

While this intuition is worthy of a formal causal investigation in future
research, our study reveals potential heterogeneous responses to interven-
tions. In particular, this study warns policy-makers of potential unintended
consequences from current policy tools, such as the provision of monetary
incentives to purchase EVs.

Despite being perceived as the most supportive measures by respon-
dents, monetary incentives might be detrimental for some individuals
who would have been already motivated to purchase EVs. In particular,
these incentives might dampen the intrinsic motivation to engage in a cer-
tain behavior (Frey and Oberholzer-Gee, 1997; Mellström and
Johannesson, 2008; Gneezy and Rustichini, 2000a), especially when they
are too small (Gneezy and Rustichini, 2000b). This is especially true for hy-
brid or electric cars, for which image concerns play a crucial role. In this
case, extrinsic rewards, notably monetary incentives, make the reasons
why the individual is buying an EV unclear, e.g., whether he/she is engag-
ing in pro-environmental behaviors, “to do good” or “to do well” (Gneezy
et al., 2011; Sexton and Sexton, 2014). Thus, in order to prevent backfiring
effects, when designing monetary incentives to promote the purchase of
EVs, policy-makers should take into account how these interact with pre-
existing motivations.

Finally, we add to the study of Rode et al. (2015) by concluding that it is
crucial to investigate heterogeneity prior to a policy large-scale implemen-
tation. In particular, the presence of non-monetary mechanisms in the pop-
ulation, such as a high degree of pro-environmental self-identity, might
make a policy ineffective when it offers incentives that are perceived as
being too small.

Our findings therefore confirm that “furthering environmentally-
friendly lifestyles and establishing green habits might be easier if one fo-
cuses first on the less costly behaviors before then tackling more costly be-
haviors”. Users are more likely to engage in eco-friendly behaviors starting
with actions that require less sacrifice (Binder and Blankenberg, 2017).
Therefore, future regional policies aimed at boosting a sustainable mobility
lifestyle should first focus on other issues such as extending cycle paths, im-
proving public transport and simplifying inter-modality before offering
monetary incentives for purchasing EVs.

The present study has several limitations, which provide opportunities
for future research. First, as stated above, participants with a more marked
environmental awareness were more likely to participate in the survey,
which might have affected the sample representation. Moreover, retrieved
data on mobility patterns rely on self-assessment by respondents rather
than actual behavior, which remains unobserved and might be subject of
future research. From the statistical point of view, working with ordinal
variables and consequently with non-parametric tests such as Kruskal-
Wallis didn't allow casuality to be inferred from our results. Further re-
search should find alternative ways of measuring mobility patterns and
pro-environmental self-identity in order to understand the direction of cau-
sality. Finally, results relate to the local conditions and policies of South
Tyrol. For this reason, they cannot be generalized without appropriate ad-
aptation to other local realities.

Despite these limitations, the present study provides useful insights into
the design of more effective policies promoting sustainable mobility: given
the peculiarities of a rural area such as South Tyrol, where EVs may signif-
icantly reduce pollution and increase quality of life, subsidies may not
8

always succeed in encouraging the adoption of those vehicles for individ-
uals already intrinsically motivated to do so (“Established car-drivers with
children”). Contextual factors may also hinder such behavior change. In-
stead, insights from actual EV users point to incentives other than subsidies
that could prove more effective, such as free parking and improvements in
the charging infrastructure, in which the local administration should con-
tinue to invest.
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