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Mobility styles and car sharing use in
Europe: attitudes, behaviours, motives and
sustainability
Érika Martins Silva Ramos1* , Cecilia Jakobsson Bergstad1, Andrea Chicco2 and Marco Diana2

Abstract

What are the profiles of both users and non-users of car sharing in European cities regarding their travel patterns
and psychological aspects? Two subsamples (1519 users and 3695 non-users of car sharing) participated in a survey,
translated into seven languages, with 36 questions regarding attitudes towards car sharing, the environment,
political orientation, personal norms, frequency of use of different transport modes and transport mode choice for
different travel purposes. Through a hierarchical cluster analysis, five distinct mobility styles were identified, with no
a priori restriction of the number of clusters. The mobility styles were further characterised by sociodemographic
variables and by the motives for making use of car sharing. This paper discusses the implications of research based
decision-making and urban planning in a way that guarantees long-term human and environmental security.
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1 Introduction
Many cities have adopted targets to foster more sustain-
able mobility. The concept of sustainability has gained
more and more visibility, especially after the United
Nations (UN) launched their Sustainable Development
Goals (SDGs) program. The SDGs aim to achieve sus-
tainability through economic growth, social inclusion,
environmental sustainability and good governance [55].
Within this perspective, sustainability should be under-
stood holistically, by addressing societal growth without
compromising future generations’ needs [35].
A part of cities’ efforts is to alter transport behaviour

to more multimodal alternatives and to promote smart
solutions to reduce private car use [18]. Among the pro-
posed solutions for new transport systems is the notion
of car sharing.
Car sharing started as small cooperatives of people

wishing to share the use of private cars, and later sys-
tems were then developed, based on fleets of vehicles
that can be rented on an hourly basis and that need to
be returned to the same location after use. More

recently, big industrial players have launched free float-
ing services in many cities around the world, where a
car can be left anywhere within a given service area.
These new developments have made car sharing more
popular and encourages promising changes in transport
systems [36, 51, 57].
Research on car sharing has shown that these services

can function as an alternative for sustainable transporta-
tion [30, 44]. Car sharing may potentially have a substi-
tute function for private car driving and complement
public transportation, as long as some conditions are
met [12]. Furthermore, it was found to have a positive
correlation with an increase of active travel, such as
cycling and walking [37]. By reducing CO2 emissions
[25], private car use and demand for parking areas, car
sharing has the potential to offer a sustainable solution
that covers environmental and societal issues in dense
urban areas.
However, the studies regarding car sharing use have

mainly investigated specific populations in dense urban
areas with no control for self-selection bias [46]. Looking
at other studies, results show that the relation between
travel behaviour change and car sharing use may not be
as straightforward as claimed. For instance, the reduction
of car ownership is more dependent on sociodemographic

© The Author(s). 2020 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made.

* Correspondence: erika.ramos@psy.gu.se
1Department of Psychology Box 500, University of Gothenburg, SE-405 30
Göteborg, Sweden
Full list of author information is available at the end of the article

European Transport
Research Review

Ramos et al. European Transport Research Review           (2020) 12:13 
https://doi.org/10.1186/s12544-020-0402-4

http://crossmark.crossref.org/dialog/?doi=10.1186/s12544-020-0402-4&domain=pdf
http://orcid.org/0000-0001-7393-1410
http://creativecommons.org/licenses/by/4.0/
mailto:erika.ramos@psy.gu.se


characteristics than on car sharing usage [38] and it de-
pends on which kind of car sharing service is used [47].
Regarding the societal issues in dense urban areas,

traffic congestion has been identified as a negative factor
impacting people’s perceptions of well-being [9] and
having negative carry-over effects due to travel dissatis-
faction [22, 26].
It is also important to point out that car sharing

services may not be a solution for traffic congestion, and
that they may even be contributing to it by reducing the
demand for public transportation. Previous research has
identified that the use of car sharing may reduce the
demand for public transportation to some extent [43]
and under certain time periods in which public transport
services are not efficient enough [16]. There is also evi-
dence that users of some segments of car sharing have a
higher preference for car availability within car sharing
services rather than a demand for other services (e.g.
public transport accessibility) [28].
There are many studies on car sharing, many of which

focus only on objective data such as Geographic Informa-
tion System (GIS) analyses [24], sociodemographic infor-
mation [52] and car ownership in the household [14].
However, few studies have investigated the psychological
aspects related to travel behaviour and car sharing use [56].
The psychological research on transport has a long his-

tory and its diversity of contributions is evidence of a well-
established research area [13, 27, 59]. Among the main
contributions, the Theory of Planned Behaviour (TPB)
along with the constructs of habits [64], environmental
concern [49], norms [40] and values [41] have helped to
understand the complex domain of travel behaviour.
The TPB postulates that behaviour can be predicted by

intentions which are themselves in turn predicted by atti-
tudes, social norms and perceived behaviour control [1].
This model has been largely used and successfully adapted
in many studies to investigate travel behaviour [19, 39].
An important characteristic of travel behaviour is its

repetitiveness, especially when it comes to commuting
behaviour. As habits become stronger through the repe-
tition of the behaviour under similar circumstances,
intentions will be less predictive of the behaviour. Indi-
viduals with strong habits tend to consider fewer alter-
native transport options. Following this rationale, habit
becomes a strong predictor of transport mode choice if
the circumstances are stable [6, 7, 63].
Psychological variables have been used as a means to

segment a population regarding attitudinal and behav-
ioural aspects of transportation. Previous studies have
found that those segmentations provide valuable infor-
mation for addressing the context-dependency of travel
decision making [53], to map mobility cultures across
countries [17, 32] and to investigate future mode choices
alternative to the private car [4, 50].

This study proposes to give an holistic contribution
for the research in transportation, which includes an
overview of the relevant studies in transport behaviour
research, the measurement of psychological variables
along with sociodemographic variables to characterize
segments of users and non-users of car sharing, and a
discussion about the impact of car sharing services to
sustainability and its relevance to transport research.
Based on a robust theoretical background, this study

was formulated in order to fill some gaps in the litera-
ture. Firstly, car sharing services have not been taken
into account as a characterisation of mobility styles in
such a broad scope, including psychological and behav-
ioural aspects with data collection across different cities.
Secondly, many studies do not have a control group for
comparison.
The first gap is filled through the inclusion of car sharing

within the transport scenario for cluster characterisation
based on behavioural, psychological and sociodemographic
variables. The behavioural aspects investigated are the pat-
terns of transportation for daily trips and the habit to
choose the private car as the mode of transportation for dif-
ferent trip purposes. The psychological aspects investigated
are people’s attitudes towards car sharing, their environ-
mental concern, personal norms towards the environment,
their political orientation and more specifically their
political considerations towards the environment, and the
motives that they consider important when deciding to use
car sharing services. Regarding the second gap, a control
group was added to make more valuable comparisons of
possible differences between users and non-users of car
sharing.
This study included larger and smaller urban areas,

covering mostly Italian (N = 17) and Swedish (N = 3)
cities (96% of the sample). In order to identify the facili-
tators and barriers to car sharing services, psychological,
social and behavioural aspects involved in decision mak-
ing relating to car sharing use were investigated.
The focus of the present paper is to answer the follow-

ing four research questions:

R 1 - What are the profiles of both users and non-users
of car sharing in European cities regarding their
travel patterns and psychological aspects (e.g. attitudes,
acceptability of car sharing, personal norms,
environmental concern)?
R 2- How do they differ?
R 3 - Which motives are relevant for these groups
when they consider using car sharing?
R 4 - Do users of car sharing travel more sustainably?

These questions are worth answering because with
such information urban planners could address specific
barriers for different segments of the population to
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travel more sustainably. Moreover, the solutions could
be elaborated considering the transport patterns and
demands that different segments of society have, and
thus promote better mobility governance.
In the following sections, the survey methodology is

described, as is the sampling across European cities. In
the results section a cluster analysis is presented and the
resulting mobility styles are described for both users and
non-users of car sharing. The last section includes a
critical discussion on the implications of these results
for different stakeholders through a holistic perspective
of sustainability.

2 Method
2.1 Instrument and procedures
Seven online versions of the questionnaire were distrib-
uted to respondents in Swedish, Italian, German, Dutch,
Spanish, French and English languages, from April to
June 2018. The Swedish questionnaire was distributed
by the Laboratory of Opinion Research at the University
of Gothenburg (LORE), targeting the cities of Stockholm,
Gothenburg and Malmö. The Italian version of the ques-
tionnaire was first administered to a sample of non-users
representative of the populations living in cities where at
least one car sharing service was active at the time of the
survey (namely Bari, Bologna, Brescia, Cagliari, Catania,
Florence, Genova, Milan, Modena, Naples, Padova,
Palermo, Parma, Rome, Turin, Venice and Verona).
Additionally, car sharing users were targeted by dis-
tributing the questionnaire among the customers of
two car sharing operators (BlueTorino and Enjoy).
The administration of the survey was concentrated in
those two countries. However, other countries (Germany,
Belgium, Spain and France) were reached through social
networks (e.g. the project’s website, Twitter and LinkedIn)
and through a convenience sample of organisations.
The participants had access to the questionnaire

through a link. After having been provided with a defin-
ition of car sharing, the participants were asked if they
are current users, previous users or non-users of any
kind of car sharing service, including an option to select
“I am not familiar with the concept of car sharing”. The
definition of car sharing stated in the survey was “Car
sharing is a membership service available to all qualified
drivers in a community. No separate written agreement
is required each time a member reserves and uses a ve-
hicle. The car sharing companies offer to their members
the access to a dispersed network of shared vehicles 24-
hours, 7 days a week. It should be highlighted that the
trips are not shared between drivers, only the vehicles are
shared at different times by different drivers”. The
respondents that reported not being familiar with the
concept of car sharing did not receive the specific ques-
tions regarding car sharing. The authors adopted this

procedure in order to guarantee the validity of the
responses and to avoid inducing respondents to answer
questions about topics that they are not familiar with.
In the following sections of the questionnaire, 36 ques-

tions regarding attitudes towards car sharing, the envir-
onment, political orientation, personal norms, frequency
of use of different transport modes and transport mode
choice for different travel purposes were asked. Thus,
the scales used for this analysis had items covering both
attitudinal and behavioural aspects related to car sharing
(see Table 1). Their items as well as how the indexes
were computed for each scale are described below.

2.1.1 Private car habit
This measure, adapted from Verplanken et al. [62], con-
sisted of one statement with the following instruction:
“Below, some activities are listed. Which travel mode are
you most likely to use to reach these activities?”. An
index was calculated using the sum of the frequency of
choices for private car use in relation to other transport
modes (car sharing, public transport, motorcycle, taxi,
cycling, walking, other) for seven travel purposes: Visit-
ing a close relative/friend, running an errand in the city
centre, going out for dinner, making an excursion in
pleasant weather, shopping for groceries, visiting a shop-
ping centre and weekend activities.

2.1.2 Transport for daily trips
The main statement regarding this item was “If you
think about your daily travels (to work, to study, for gro-
cery shopping, etc.), how often do you use the following
transport modes, on average?”. Participants were asked
to answer according to the following scale: (5) Daily; (4)
4–6 days/week; (3) 1–3 days/week; (2) Once/a few times
a month; (1) More seldom; (0) Never. The frequency of
use of eight transport modes for daily trips was mea-
sured: Private car as a driver, private car as a passenger,
car sharing, public transport, motorcycle, taxi, cycling
and walking. These measures were then grouped into
three subgroups for later analyses: Private motorised
daily trips (private car as a driver, private car as a pas-
senger, car sharing, motorcycle/scooter and taxi), active
daily trips (walking and cycling) and daily trips by public
transport.

2.1.3 Attitudes, environmental concern and personal norms
scales
These scales were adapted from a previous study on car
use [39]. Attitudes to car sharing were measured
through four items based on a 7-point Likert scale where
1 = Very weak and 7 = Very strong (e.g.: “My support for
implementation of car sharing in society is …” ). Environ-
mental concern was measured through two items on a
7-point Likert scale where 1 = Strongly agree and 7 =

Ramos et al. European Transport Research Review           (2020) 12:13 Page 3 of 12



Ta
b
le

1
In
st
ru
m
en

t
de

sc
rip

tio
n
of

th
e
co
nc
ep

ts
m
ea
su
re
d,

sc
al
es
,a
lte
rn
at
iv
es
,a
nd

ite
m
s
ex
am

pl
es

C
on

ce
pt

Ite
m

ex
am

pl
es

A
lte
rn
at
iv
es

Sc
al
e

Pr
iv
at
e
ca
r
ha
bi
t

“B
el
ow

,s
om

e
ac
tiv
iti
es

ar
e
lis
te
d.
W
hi
ch

tr
av
el
m
od
e
ar
e
yo
u
m
os
t
lik
el
y

to
us
e
to

re
ac
h
th
es
e
ac
tiv
iti
es
?”
.

G
oi
ng

ou
t
fo
r
di
nn

er

C
ar

sh
ar
in
g,

pu
bl
ic
tr
an
sp
or
t,
m
ot
or
cy
cl
e,
ta
xi
,c
yc
lin
g,

w
al
ki
ng

,o
th
er

–

Tr
an
sp
or
t
fo
r
da
ily

tr
ip
s

“If
yo
u
th
in
k
ab
ou
t
yo
ur

da
ily

tr
av
el
s
(to

w
or
k,
to

st
ud
y,
fo
r
gr
oc
er
y
sh
op
pi
ng

,
et
c.
),
ho

w
of
te
n
do

yo
u
us
e
th
e
fo
llo
w
in
g
tr
an

sp
or
t
m
od
es
,o
n
av
er
ag
e?
”

Pr
iv
at
e
ca
r
as

a
dr
iv
er
,p

riv
at
e
ca
r
as

a
pa
ss
en

ge
r,

ca
r
sh
ar
in
g,

pu
bl
ic
tr
an
sp
or
t,
m
ot
or
cy
cl
e,
ta
xi
,

cy
cl
in
g
an
d
w
al
ki
ng

.

(5
)
D
ai
ly
;

(4
)
4–
6
da
ys
/w

ee
k;

(3
)
1–
3
da
ys
/w

ee
k;

(2
)
O
nc
e/
a
fe
w

tim
es

a
m
on

th
;

(1
)
M
or
e
se
ld
om

;
(0
)
N
ev
er

A
tt
itu

de
s

“M
y
su
pp
or
t
fo
r
im
pl
em

en
ta
tio
n
of

ca
r
sh
ar
in
g
in

so
ci
et
y
is
…
”

–
1
=
Ve
ry

w
ea
k
to

7
=
Ve
ry

st
ro
ng

En
vi
ro
nm

en
ta
lc
on

ce
rn

“I
be
lie
ve

th
at

us
in
g
th
e
ca
r
ca
us
es

m
an

y
en
vi
ro
nm

en
ta
lp
ro
bl
em

s”
–

1
=
St
ro
ng

ly
ag
re
e
to

7
=
St
ro
ng

ly
di
sa
gr
ee

Pe
rs
on

al
no

rm
s

“I
w
ou
ld
fe
el
go
od

if
It
ra
ve
le
d
m
or
e
su
st
ai
na

bl
y”

–
1
=
St
ro
ng

ly
ag
re
e
to

7
=
St
ro
ng

ly
di
sa
gr
ee

Po
lit
ic
al
or
ie
nt
at
io
n

“P
ol
iti
ca
lv
ie
w
s
ar
e
so
m
et
im
es

re
fe
rr
ed

to
as

‘le
ft’
an

d
‘ri
gh

t’.
G
en
er
al
ly
,

w
he
re
w
ou
ld
yo
u
pl
ac
e
yo
ur

vi
ew

s
on

th
is
sc
al
e?
”

–
1
=
O
n
th
e
fa
r
le
ft
to

7
=
O
n
th
e

fa
r
rig

ht

G
re
en

po
lit
ic
al
sc
al
e

“P
ol
iti
ca
li
ss
ue
s
ar
e
so
m
et
im
es

re
fe
rr
ed

to
in

a
gr
ee
n
en
vi
ro
nm

en
ta
ls
ca
le
.

W
he
re
w
ou
ld
yo
u
pl
ac
e
yo
ur
se
lf
in

su
ch

a
gr
ee
n
sc
al
e?
”

–
1
=
N
ot

gr
ee
n
at

al
lt
o
7
=
Ve
ry

gr
ee
n

M
ot
iv
es

“In
yo
ur

op
in
io
n,
w
hi
ch

of
th
e
fo
llo
w
in
g
m
ot
iv
es

ar
e
in
ce
nt
iv
es

fo
r
yo
u

to
us
e
ca
r
sh
ar
in
g?
”

M
1
(t
he

ac
ce
ss
ib
ili
ty

of
ca
r
sh
ar
in
g
pa
rk
in
g

lo
ts
ne

ar
m
y
pl
ac
e/
w
or
kp
la
ce
);
M
2
(t
o
re
du

ce
ex
pe

ns
es
);

M
3
(t
o
tr
av
el
m
or
e
su
st
ai
na
bl
y)
;

M
4
(fo

r
m
or
e
co
m
fo
rt
w
he

n
tr
av
el
in
g)
;

M
5
(t
he

co
nv
en

ie
nc
e
of

ha
vi
ng

a
ca
r
on

ly
w
he

n
In

ee
d
it)
;

M
6
(t
o
av
oi
d
re
sp
on

si
bi
lit
ie
s
w
ith

m
ai
nt
en

an
ce

an
d
re
pa
ir

of
m
y
ow

n
ca
r);

M
7
(t
o
av
oi
d
lo
ok
in
g
fo
r
pa
rk
in
g
sp
ot
s
or

ot
he

r
m
ot
iv
es
);

M
8
(o
th
er
)

–

Ramos et al. European Transport Research Review           (2020) 12:13 Page 4 of 12



Strongly disagree (e.g.: “I believe that using the car
causes many environmental problems”). Personal norms
were measured through three items based on a 7-point
Likert scale where 1 = Strongly agree and 7 = Strongly
disagree (e.g.: “I would feel good if I traveled more
sustainably”).

2.1.4 Political orientation
Political orientation was measured by the item “Political
views are sometimes referred to as ‘left’ and ‘right’. Gen-
erally, where would you place your views on this scale?”
with the answers based on a scale of 1 (= On the far left)
to 7 (= On the far right).

2.1.5 Green political scale
Green political scale was measured by the item “Political
issues are sometimes referred to in a green environmental
scale. Where would you place yourself in such a green
scale?” with the answers based on a scale of 1 (= Not
green at all) to 7 (= Very green).

2.1.6 Motives
For the current users of car sharing, this concept was
measured by the question “In your opinion, which of the
following motives are incentives for you to use car shar-
ing?”. For the non-users of car sharing, the question was
rephrased by “In your opinion, which of the following mo-
tives would be incentives for you to use car sharing?”
The respondents could select more than one motive
among eight alternatives: M1 (the accessibility of car
sharing parking lots near my place/workplace); M2 (to
reduce expenses); M3 (to travel more sustainably); M4
(for more comfort when traveling); M5 (the convenience
of having a car only when I need it); M6 (to avoid re-
sponsibilities with maintenance and repair of my own
car); M7 (to avoid looking for parking spots or other
motives); and M8 (other).

3 Results
3.1 Sample
The sample comprised 1519 current users of car sharing
and 3695 non-users. The mean age was between 40 and
49 years old, 50.7% were men, 48.8% had a personal
monthly income before taxes up to € 2499 and 70% of
respondents had a college degree or higher levels of edu-
cation. Regarding the household profile, 34.2% had two
persons cohabiting, only 13.2% were car-free households
and 50.7% owned one car. The nationalities were distrib-
uted among Italy (51.7%), Sweden (44.5%) and other
countries (3.8%). For a more detailed description of the
sample, see Table 2. Given the unbalanced sampling
across countries, the interpretation of the results was
mainly focused on the differences between Italy and
Sweden.

3.2 Statistical analysis
Among the different methods of cluster analysis, with
different disciplines having its traditional approach to
work with it, the selected method for this analysis was
the popular method of agglomerative hierarchical cluster
analysis, called the minimum variance method or Ward’s
method [67]. This method aims to maximise both
between-group heterogeneity and within-group homo-
geneity [69] and it has been identified as the most accur-
ate method if compared to other popular methods [11].
The Ward method agglomerates the elements of clus-

tering by steps, following a metric and often generating
a dendrogram for analysis of the distances between the
elements. In each step, new elements are included in the
cluster until an optimal number of clusters is achieved
[21].
To form the clusters, this analysis identifies

homogenous groups based on the criteria established by
the researcher. The clustering variables in this research
were private car preference, transport for daily trips (pri-
vate motorised, active and public transport), attitudes,
environmental concern, personal norms, political orien-
tation and green political scale.
Cluster analysis can be classified as supervised and un-

supervised methodologies. Supervised methodologies
predefine the number of clusters a priori based on the
researchers’ set of rules. In unsupervised methodologies,
free interaction among variables are allowed to deter-
mine the clusters and there is no a priori restriction on
the number of clusters [2]. The second approach was
used for the current analysis, with the number of clus-
ters defined from the data. Two separate cluster analyses
were conducted, one including only current car sharing
users and a second analysis including only non-users.
Three clusters emerged from the first analysis and two
from the latter. The clusters are further described and
named Mobility styles.
The indices of internal consistency for the above intro-

duced three constructs of attitudes, environmental con-
cern, and personal norms were satisfactory. The
Cronbach’s alphas were calculated to test the ability of
the instrument to consistently measure the concepts.
The alpha is also an estimate of the amount of the error
in a test, varying from 0 to 1 (generally accepted as satis-
factory from .7 to .95) [15, 61]. Cronbach’s alpha values
for attitudes were .69 for current users and .71 for non-
users; Cronbach’s alpha values for the environmental
concern were .87 for current users and .91 for non-
users, and Cronbach’s alpha values for the personal
norms were .85 for current users and .88 for non-users.

3.2.1 Cluster analysis for users
The ratio size between the largest and smallest cluster
was 2.45 and the measurement of cohesion and
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separation was fair (average silhouette = 0.3). The se-
lected order of relevance of the variables to predict the
clusters were: Environmental concern, private car prefer-
ence, personal norms, green political scale, private
motorised daily trips, political orientation, attitudes, ac-
tive daily trips and daily trips by public transport.

3.2.2 Cluster analysis for non-users
The ratio size between the largest and smallest cluster
was 1.31 and the measurement of cohesion and separ-
ation was fair (average silhouette = 0.3). The selected
order of relevance of the variables to predict the clusters
were: Environmental concern, green political scale,
personal norms, political orientation, attitudes, private
car preference, daily trips by public transport, private
motorised daily trips and active daily trips.
A description of each mobility style identified by the

cluster analysis is reported below. It is important to note
that the descriptions are relative to the values identified
for the clusters and not to the absolute values of the
scales (see Table 3).

3.2.3 User mobility style 1
Multi-mode and Low environmentalism (Multi-m L-
environment) (N = 280, 18.7% of users). These car
sharing users are characterised by a relatively medium
level of private car habit. In general, they travel more
seldom by private motorised modes: Once or a few
times a month by a private car and car sharing. They
use public transport or travel actively one to 3 days a
week. They have the lowest level of environmental
concern and personal norms. They would place them-
selves in a central-right political orientation, on a
lower green political perspective and they have posi-
tive attitudes towards car sharing.

3.2.4 User mobility style 2
Car-focused Ambivalent (Car-f Amb) (N = 531, 35.5% of
users). These car sharing users have a relatively strong
habit of private car use. They use a private car one to
3 days a week and only use public transport or travel ac-
tively once or a few times a month. Contrary to their
strong private car habits, they have high environmental
concern, strong personal norms to reduce the environ-
mental impact of personal travel and have positive atti-
tudes towards car sharing. They place themselves in the
middle of a left-right political orientation and rate them-
selves as green in the political scale.

3.2.5 User mobility style 3
Active P-T transport Green (A P-T Green) (N = 685,
45.8% of users). The car sharing users in this segment
have the weakest habits of private car use and the lowest
frequency of private motorised trips. Their daily travel
routines mostly include active modes or public transpor-
tation. They have strong positive attitudes towards car
sharing, high environmental concern and personal
norms. They are more inclined towards a green political
scale and a left wing political orientation.

3.2.6 Non-user mobility style 4
Car-focused Low-green (Car-f L-Green) (N = 1574,
43.3% of non-users). This group has the strongest habits
of private car use. They use a car for their daily travel
one to three times a week, they make use of the public
transportation more seldomly and once/a few times a
month they travel actively. Their attitudes towards car
sharing services are the lowest of all groups and they
also have the second lowest environmental concern and
the weakest personal norms. They would place them-
selves in a central-right political orientation and in a
lower green political perspective.

Table 2 Descriptive statistics of the sample by countries

Italy Sweden Others

Users Non-users Users Non-users Users Non-users

Age (mean age) 30–39 40–49 40–49 40–49 30–39 30–39

Gender (male) 507 (61.8%) 947 (50.6%) 356 (63.2%) 1040 (59.7%) 83 (63.8%) 37 (55.2%)

Income € (mean) 2200–2499 1800–2199 2850–3499 2500–2849 2500–2849 2200–2499

Education (university degree or more) 596 (72.5%) 1009 (53.8%) 505 (89.4%) 1402 (80%) 35 (66.1%) 49 (79%)

Household (number of persons cohabiting) 2 2 2 2 2 2

Car ownership

No car 117 (14.2%) 89 (4.8%) 411 (73.3%) 431 (25.4%) 84 (65.1%) 19 (28.4%)

1 car 363 (44.2%) 877 (46.8%) 110 (19.6%) 936 (55.1%) 36 (27.9%) 26 (38.8%)

2 cars 263 (32%) 757 (40.4%) 33 (5.9%) 277 (16.3%) 8 (6.2%) 17 (25.4%)

3 or more 79 (9.6%) 150 (8%) 7 (1.2%) 56 (3.3%) 1(.8%) 5 (7.5%)

Total 823 1874 565 1753 131 68
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3.2.7 Non-user mobility style 5
Multi-mode and High environmentalism (Multi-m H-en-
vironment) (N= 2058, 56.7% of non-users). This group has
a relatively medium level of private car use habits. Overall
they have low frequencies of private motorised trips, they
travel actively and by private car once/a few times a month
and one to three times per week by public transport. They
are positive to car sharing services, they have the highest en-
vironmental concern and strong personal norms to reduce
the negative impact of their travels on the natural environ-
ment. Politically, they can be characterised as more green
and as having a more left wing affiliation.
Motives M5 (the convenience of having a car only

when I need it) and M6 (to avoid responsibilities with
maintenance and repairs of my own car) were among
the three motives most selected by all mobility styles.
The motive M1 (the accessibility of car sharing pick up
locations near my place/workplace) was among the three
most selected for all mobility styles except for Mobility
style 4, for which M2 (to reduce expenses) was the third
most important motive. The least important motive
among all mobility styles was M4 (for more comfort
when traveling) (see Figs. 1 and 2).

4 Discussions
The results of this study successfully answered the re-
search questions proposed. These aimed to identify the
profiles of both users and non-users of car sharing (R1),
to identify how those profiles differ (R2), to assess the
main motives to use car sharing (R3) and to measure if
car sharing users travel more sustainably (R4).
Through the cluster analysis, it was possible to identify

five mobility styles based on their attitudinal, behavioural
and political aspects, answering the first research question.
The means indicating to what extent psychological aspects
differ among the mobility styles of users and non-users of
car sharing regarding their travel preferences were also
shown by these results (see Table 1), addressing the sec-
ond research question. In Figs 1 and 2, the motives to use
car sharing are summarised to complement the descrip-
tions of segments of mobility styles, addressing the third
research question. The fourth research question was also
answered by the clustering analysis. After identifying the
five mobility styles, the users of car sharing, on average,
did not present higher levels of use of public transporta-
tion or active travel modes, indicating that they do not ne-
cessarily travel more sustainably than the non-users.

Table 3 Mean values (M) and standard deviations (SD) of clustering and complementary variables by mobility styles

Clustering variables Current users of car sharing Non-users of car sharing

Mobility style 1 Mobility style 2 Mobility style 3 Mobility style 4 Mobility style 5

Private car habit M (SD) 2.27 (2.25) 4.34 (1.59) 0.53 (0.96) 4.58 (1.82) 2.92 (2.08)

Private motorized daily trips M (SD) 1.66 (0.92) 1.92 (0.85) 0.88 (0.46) 1.37 (0.61) 0.95 (0.53)

By private car (as a driver) 2.30 (1.70) 3.13 (1.64) 0.73 (0.93) 3.37 (1.68) 2.05 (1.74)

By car sharing 2.05 (1.00) 2.08 (1.05) 1.73 (0.87) – –

Active daily trips M (SD) 3.11 (1.14) 2.68 (1.10) 3.64 (1.00) 2.18 (1.13) 2.88 (1.05)

Public transport daily trips M (SD) 3.16 (1.38) 2.73 (1.41) 3.51 (1.32) 1.99 (1.38) 3.11 (1.46)

Attitudes M (SD) 4.93 (1.13) 5.56 (0.90) 5.99 (0.80) 3.70 (1.19) 4.92 (1.09)

Environmental concern M (SD) 3.59 (1.47) 6.17 (0.89) 6.36 (0.65) 4.16 (1.64) 6.41 (0.80)

Personal norms M (SD) 3.02 (1.26) 5.70 (1.03) 5.62 (1.40) 3.46 (1.53) 5.38 (1.50)

Green political scale M (SD) 3.83 (1.37) 5.57 (1.08) 5.88 (1.00) 3.89 (1.50) 5.63 (1.10)

Political orientation M (SD) 4.64 (1.43) 3.53 (1.35) 2.95 (1.30) 4.48 (1.35) 2.99 (1.35)

Complementary variables

Monthly income up to € 3499 (%) 53.7 62.4 52.0 58.0 66.9

College or higher educational level (%) 76.6 70.7 86.4 60.5 70.9

Single household (%) 21.1 12.1 26.9 17.0 21.2

Car-free household (%) 35.4 2.8 71.5 5.8 21.2

Nationalities (N(%))

Italy 137 (48.9) 456 (85.9) 222 (32.4) 821 (52.2) 1051 (51.1)

Sweden 132 (47.1) 65 (12.2) 357 (52.1) 742 (47.1) 952 (46.3)

Other countries 11 (1.7) 10 (1.9) 106 (15.6) 11 (0.8) 55 (2.6)

Motor based daily trips included measures of frequency of use of a private car as a driver, as a passenger, car sharing, motorcycles/scooters and taxis. For means
of comparison, in the two lines below, the mean values (M) and standard deviations (SD) for private car as a driver and car sharing are reported. The statistics
reported in nationalities represent the number of respondents per mobility style (N) as well as the percentage that this amount represents within the mobility
style (%). Other countries include Germany, Belgium, France, Spain and other European countries
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Fig. 1 Percentage of motives selected by user mobility styles, addressed by the question: In your opinion, which of the following motives are
incentives for you to use car sharing?. Note: M1 (the accessibility of car sharing parking lots near my place/workplace); M2 (to reduce expenses); M3
(to travel more sustainably); M4 (for more comfort when traveling); M5 (the convenience of having a car only when I need it); M6 (to avoid
responsibilities with maintenance and repair of my own car); M7 (to avoid looking for parking spots or other motives); and M8 (other)

Fig. 2 Percentage of motives selected by user mobility styles, addressed by the question: In your opinion, which of the following motives would be
incentives for you to use car sharing?
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The main differences can be found between mobility
styles 3 and 4. The User mobility style 3 are motivated
to reduce the environmental impact of their personal
travel choices, they have the highest percentage of car-
free household and they have a low level of private car
driving habit. All these considered, this mobility style
could be seen as a target segment to be incentivised to
grow even larger in the near future. This segment repre-
sents 45% of car sharing users in the sample and it is
more common in Sweden, accounting for 52% of the
users in this segment.
The segment with higher preference for private car

use and least concern to environmental impacts of trans-
portation is the Non-user mobility style 4. This mobility
style is not associated to a specific country and the indi-
viduals’ motivation to use or possibly become a user of
car sharing is unclear. The percentages of motives
chosen were spread out, and the means for the use of
public transport and attitudes towards car sharing were
the lowest among segments. A likely prediction is that
this group may be the most resistant to using car sharing
services for their personal travels.
Differences between Italy and Sweden concerning the

role of cars to satisfy mobility needs are likely to affect
our results. Both car ownership rates [23] and the frac-
tion of trips made by car [20] are higher in the 17 Italian
cities where the survey was spread, compared to the
three Swedish cities. In this perspective, car sharing
users in Italy are embracing this new mobility alternative
since they recognise that it includes the main advantages
of a private car yet without the costs associated with
ownership. High levels of pollution, particularly in the
northern part of the country, represent an increasing en-
vironmental concern for citizens, especially since the
entry into force of EU regulations related to air quality
standards. The use of car sharing may, therefore, be seen
as an alternative and a way to reduce the environmental
impact of their travel choices. Indeed, on average, car
sharing vehicles have a lower level of emissions of pol-
lutants and greenhouse gases compared to the private
car fleet [10].
However, the strong predominance of free-floating

services in Italian cities creates a gap in the car sharing
offer which restricts its current use to a set of limited
scenarios, namely short and inner-city trips [31]. Thus,
car sharing is not completely substituting the use of pri-
vate cars, since it is not a convenient solution for longer
trips. Longer trips are better suited to station-based ser-
vices, which in turn are more flexible and attractive than
traditional car rentals [58].
This study also aimed to make a contribution to a

more complex question: Do users of car sharing travel
more sustainably? In this respect, the cluster analysis
included the measurements of private car habit and

transport mode choice for daily trips, which are mea-
sures of the repetitiveness and automaticity, respectively,
of choosing a certain mode of transport. These measure-
ments can be interpreted as proxy variables to measure
habitual travel behaviour [62]. By understanding the pat-
tern of travel across mobility styles, one may identify
which segments of users and non-users of car sharing
have a more sustainable pattern of travels – actively
travelling and less dependent on a private car [3].
What was identified is that car sharing users do not

necessarily travel more sustainably or give up ownership
of private cars. Except for User mobility style 3, the mean
frequency of the use of a private car is roughly the same
across mobility styles of users and non-users, and the per-
centage in which sustainability was selected as a motive to
use car sharing was below 50% (see Figs. 1 and 2).
These results give support for the argument that car

sharing services by themselves may not be a long-term
solution to promote more sustainable travels within
cities. In a context of climate crisis, in which all efforts
are demanded to keep the rise of Earth’s temperature
under 1.5 °C [33], the transport sector should be focus-
ing on effective solutions to reduce their contribution to
climate change. Failing to accomplish with the IPCC
report recommendations may imply risks for the long-
term human and environmental security by depleting
the natural resources [8].
There is empirical evidence that supports a relationship

between beliefs in climate change and political orientation
[45, 60]. This relationship can be partially explained by
the ideologies endorsed by some segments of society and
political parties. For instance, some climate policies may
be interpreted by right-leaning segments as threats to a
free market and individual choice. These interpretations,
biased by ideologies, have created a polarised politicisation
of climate change perception [68].
Given this ideological background surrounding beliefs

in climate change, the extent to which one is aware of
its impact on the environment due to one’s travel also
influences the attitudes towards different modes of
transportation. Moreover, believing in technological
solutions and that the market will solve environmen-
tal issues is associated with lower levels of environ-
mental concern [29, 66]. However, an alternative to
induce climate change deniers to behave more pro-
environmentally is the use of communication framings
that supports technological innovations to promote
pro-environmental behaviour [5].
In this study, the mobility styles with more orientation

towards a right-wing positioning were the User mobility
style 1 and Non-user mobility style 4. In line with the
previously mentioned literature, these segments pre-
sented the lower levels of environmental concern, the
lower personal norms to reduce their impact on the
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environment due to their travel patterns and they posi-
tioned themselves as less green when asked about polit-
ical orientation.
The low level of behaviour change among users may

be interpreted in two perspectives. The first interpret-
ation is that most of the segments of travellers do not
consider environmental issues when deciding on their
mode of transport. Among the motives to use car shar-
ing, sustainability was a relatively important motive only
for the Users mobility style 3 and Non-users mobility
style 5.
The second interpretation is that people do not see car

sharing as a more sustainable way of travelling because
it is a service based on cars and therefore still maintains
a certain level of pollution inherent to cars (eg. the life
cycle of the production of cars and batteries, in the case
of electric vehicles).
Previous research has identified that the environmen-

tal concern, which is central for the concept of sustain-
ability, was a relevant predictor for behavioural intention
to use car sharing in the near future [58]. However, this
relationship was indirect. Through a Structural Equation
Modelling (SEM) analysis, it was identified that environ-
mental concern was a predictor of personal norms,
which by itself predicted attitudes towards car sharing.
Further investigations need to address this matter, in
order to identify what are people’s perceptions of car
sharing regarding its environmental impact and in which
extent they are motivated to change their travel behav-
iour due to sustainability issues.
This study has, however, some limitations. It doesn’t

control for which kind of car sharing service users are
registered with (free floating, station based, etc); the
sample is fairly highly educated if compared to the gen-
eral population and is unbalanced across countries.
Moreover, since it is a cross-sectional correlational de-
sign the interpretations of these results do not explain
causal relations, and it does not control for possible co-
founders and the precedence of independent variables in
relation to the dependent variables.

5 Conclusions
The five segments of users and non-users of car sharing
shows how those groups of society differs regarding psy-
chological and behavioural aspects. This kind of segmen-
tation is a valuable source of knowledge for tailored
communications efforts. By working with an audience
segmentation, climate change communicators may de-
velop framings that increase the salience of the message
for each group and therefore be more persuasive [42].
On the one hand, communication messages for users

with high levels of private car driving habit could frame
car sharing as an alternative to give support for the deci-
sion to refrain from buying a car in the future or that

that car sharing could be a substitute of a second or
third car [48].
On the other hand, for the segments with high levels

of personal norms to reduce the environmental impact
connected to their travel choices, such as the segment of
User mobility style 3, the messages should be framed in
line with their motivational drivers and their attitudes.
The messages for this segment would mostly benefit by
making salient the positive impacts in the environment
if giving up using a private car. Moreover, the message
could be even more efficient if connected with the facil-
ities characterized as the main motives to use car shar-
ing, such as the convenience of having a car only when
it is needed and avoiding the maintenance responsibil-
ities of a private car.
Based on the evidence from this study, it is not pos-

sible to confirm whether car sharing services promote
more sustainable patterns of transportation among users.
Policy makers, diplomatic organisations and researchers
should critically evaluate how policy formation and
decision-making regarding car sharing are formed in a
way that guarantee the implementation of socially robust
technologies that would most benefit the society and the
natural environment [65].
Therefore, it is necessary to continue the investigation

of the environmental impact of car sharing services and
in which ways these services are affecting people’s travel
behaviour. Future research should also take into account
the psychological barriers of behavioural change, such as
habits. Habits play an important role and can in different
levels affect different kinds of travel behaviours [54].
Furthermore, people may not be willing to change old
habits even when alternative services are in place [34].
Another important aspect for future investigation is

the impact that subscribing to a car sharing service has
on the travel patterns. Moreover, it is important to fur-
ther identify differences in the behaviour given the kind
of car sharing service that people have subscribed to,
such as peer-to-peer, free-floating and station-based car
sharing services. Therefore, future research would bene-
fit from studies that measure people’s travel patterns be-
fore and after registering to different services to account
for temporal precedence of events and to go beyond cor-
relational analysis.
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