
sustainability

Article

The Psychology of Sharing: Multigroup Analysis among Users
and Non-Users of Carsharing

Érika Martins Silva Ramos * and Cecilia Jakobsson Bergstad

����������
�������

Citation: Ramos, É.M.S.; Bergstad,

C.J. The Psychology of Sharing:

Multigroup Analysis among Users

and Non-Users of Carsharing.

Sustainability 2021, 13, 6842.

https://doi.org/10.3390/su13126842

Academic Editors: Margareta Friman,

Lars Olsson and Hugo Guyader

Received: 4 May 2021

Accepted: 13 June 2021

Published: 17 June 2021

Publisher’s Note: MDPI stays neutral

with regard to jurisdictional claims in

published maps and institutional affil-

iations.

Copyright: © 2021 by the authors.

Licensee MDPI, Basel, Switzerland.

This article is an open access article

distributed under the terms and

conditions of the Creative Commons

Attribution (CC BY) license (https://

creativecommons.org/licenses/by/

4.0/).

Department of Psychology, University of Gothenburg, 40530 Gothenburg, Sweden; cecilia.j.bergstad@psy.gu.se
* Correspondence: erika.ramos@psy.gu.se

Abstract: The present study investigates the determinants of intention to use carsharing services by
an integrated model of psychological predictors of travel behavior. The model proposed is tested
by multigroup confirmatory factor analysis (MGCFA) in structural equation modeling (SEM) with
further discussion about analysis of invariance and its relevance for comparisons between groups.
The sample was classified into four groups: Italian users, Italian non-users, Swedish users, and
Swedish non-users of carsharing. The users were respondents who have used or are currently using
carsharing, while non-users reported never using the carsharing services. The analysis of data
from 6072 respondents revealed that control was the main predictor of intention to use carsharing;
driving habits had stronger negative effects for users of carsharing than for non-users; subjective
norms positively predicted the intention to use carsharing among all groups; trust was a predictor
of intention only for the Italian groups; and climate morality had a small negative effect on the
Swedish groups only. The outcomes of this investigation will increase the knowledge about the use
of carsharing and help to identify the behavioral and psychological factors that primarily influence
people’s intention to use it.

Keywords: transport mode choice; theory of planned behavior; technology acceptance model; habits;
analysis of invariance

1. Introduction

How to achieve sustainable transportation for individuals is one of the key problems
of future sustainability around the globe. Lately, the concept of sharing has become
increasingly popular in the discussion regarding solutions to reduce private car use. This
paper investigates the determinants of intention to use carsharing services by using an
integrated model of psychological predictors of travel behavior.

Carsharing can be defined as a short-term car rental service that provides to its users
access to vehicles for a short-term time interval [1]. Carsharing services are different
from car rentals, carpooling, and ride-hailing services, even though they may share some
similarities. For car rentals, generally, the customer signs a designated contract with
specifications of the service each time he/she rents a car for a certain number of days. In
contrast, the members of carsharing services sign a service contract just once, and they may
use one of the cars from the fleet whenever they want, given the availability of the fleet.

Carpooling can be defined as an arrangement in which two or more persons share a
private vehicle for a trip or part of a journey, and the passengers contribute to the driver’s
expenses [2]. Some carsharing services allow carpooling among their members, but that is
not the rule. The typical carsharing use is that one person uses the car for their trips, and
they may be accompanied by a person they know.

Ride-hailing services became extremely popular with Uber, and they are categorized
as a taxi-like service. In this case, the service user does not drive the car, and they need to
order the service at the moment of the desired trip.

As a relatively new service on the market, different business models of carsharing have
been used by different segments of the population, and these services vary in suitability
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for different trip purposes [3]. The users and non-users of carsharing have been observed
to vary substantially in terms of motivational aspects to use the services, as well as in their
psychological attributes and patterns of behavior [4]. Understanding these differences is a
key aspect of fostering policies on carsharing and improving the services to benefit most
users and those that want to start to use the service.

The most common classification of carsharing is dividing the services into (1) roundtrip
(the vehicle is returned to the same station); (2) one-way, station-based (the vehicle is
returned to a different designated station); (3) one-way, free-floating (the vehicle can be
returned within a geographic area) [5]; and (4) peer-to-peer (P2P) [6]. P2P carsharing is a
system that allows car owners to rent out their vehicle when they are not using it. Other
drivers can rent the vehicle via an online platform that facilitates the exchange.

The evolving patterns of business models of carsharing also vary across countries,
which is the case in Sweden and Italy. These two countries were selected for this investiga-
tion, because the users from both nationalities share some common motivational aspects of
using carsharing, while the countries have some market particularities worth investigating.
Additionally, funding-related considerations partially influenced the choice of countries
for investigation.

First, both countries have an increasing market of different carsharing business models.
Carsharing in Sweden is still a niche in big cities, with a dominant player owned by an
incumbent car manufacturer. The free-floating model has not developed much, while
station-based services are prevalent [7]. In Italy, carsharing has consolidated as a recently
increasing phenomenon, across 35 cities, with a big fleet and a big market share of free-
floating business models [8].

Second, there is some evidence that Swedish users of carsharing are more oriented
toward practical and economical motives to use the carsharing services than to social and
environmental aspects [9]. Combined with an increased price for public transportation, that
negatively affects the use of carsharing, since they are complementary to each other [10].
Similarly, Italian users are also oriented toward convenience and cost savings, compared to
the use of public transportation and owning a private car [11].

Given the variations at individual and national levels previously described, the present
study compares the determinants of intention to use carsharing among four groups: users
and non-users of carsharing services in Italy and Sweden. To compare these groups, multi-
group confirmatory factor analysis (MGCFA) in structural equation modeling (SEM) is
performed (a detailed description of the analysis of invariance is described in the method
section and the importance of assessing measurement invariance when interpreting dif-
ferences between groups is discussed). The outcomes of this investigation increase the
knowledge about the use of carsharing and help to identify the behavioral and psychologi-
cal factors that mostly influence people’s intention to use it.

SEM is widely used in studies on attitudinal issues related to travel behavior and
transportation; however, it has been mostly applied to single samples and more traditional
modes of transportation, such as the private car, public transportation, and active modes
of transport [12–16]. This study adds to the literature an investigation of the psycho-
logical and behavioral aspects involved in the use of carsharing services across groups
and nationalities.

Carsharing

Carsharing services became a disrupting innovation within the context of the sharing
economy [17] and a promise of a more environmentally friendly alternative for transporta-
tion. Without taking from its users the benefits typically associated with the instrumental
values of cars, such as accessibility and convenience, the carsharing services represent an
alternative to private vehicle ownership [18]. Moreover, the carsharing services may have
fleets of electric vehicles, promote the use of other modes of transportation such as cycling,
walking, and public transport, and reduce the demand for parking areas in city centers [5].
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While research has shown evidence of carsharing services as an alternative driving
personal travel choice toward a transition to sustainability, there is also evidence that
sharing assets, such as cars, is reinforcing the social and economic unsustainable paradigm
of overconsumption [19]. The present study has the potential to give one more piece of
information to explain this paradoxical puzzle by adding the psychological dimension to
the investigation of sharing behavior.

There is strong evidence that psychology can make a difference in the research of
climate change [20,21] and be a powerful tool to predict daily mobility behavior [22].
For instance, psychological research has identified that carsharing’s benefits of lower
prices and reduced environmental impact may be more attractive only for those who
have lower psychological ownership profiles [23]. There is also evidence that carsharing
users do not necessarily own fewer vehicles than non-users or use the service primarily
for environmental reasons [24]. Moreover, it has been estimated that a mode shift to
carsharing services may result in an unforeseen reduction of preferences for public transport
and bicycle [25].

Since carsharing is relatively new in the market and has not been fully investigated
from a behavioral perspective, there is no strong support for one psychological theoretical
framework instead of another to investigate the use of this service. Moreover, there is a need
to further investigate the behavioral correlates of carsharing use [26]. Therefore, the present
research proposes a psychological framework, based on robust theoretical background and
ease to communicate among non-academic professionals and the population in general. The
main goals of this framework are to provide leads for policies on the topic of carsharing and
its outcomes for mobility and to reduce the gap of knowledge of psychological correlates
of carsharing use.

2. Theoretical Framework
2.1. The Theory of Planned Behavior (TPB) and the Technology Acceptance Model (TAM)

Carsharing is a service with multiple particularities: it brings the concept of shared
mobility-on-demand, it is car-based, it is linked to other modes of transportation, and it is
based on e-services, meaning that it also depends on Internet technologies to some extent.
Given these multiple particularities, a framework to understand carsharing use should be
(a) grounded in robust theory and (b) be parsimonious and inclusive for the specificities of
its e-service approach. Therefore, the proposed model was based on the well-established
theory of planned behavior (TPB) connected to the technology acceptance model (TAM), to
cover technology-related aspects.

Both TPB and TAM have an underlying rationale based on the theory of reasoned
action (TRA) and have shown evidence of robust predictiveness of behavior [27,28]. Orig-
inally, the TPB was designed to explain behaviors under people’s volitional control (an
aspect that was lacking in TRA), and the TAM was originally designed for modeling user
acceptance of information technology [29].

For the TPB, the transport mode choice is a deliberative choice directly predicted by
behavioral intention. Given this framework, the intention to choose carsharing as a mode
of transportation will be greater if the attitudes towards it are positive, the subjective norms
endorse it, and the perceived behavior control to use the carsharing is high (Figure 1).
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Figure 1. Theory of planned behavior (TPB).

The attitudes towards carsharing represent an overall cognitive evaluation of the
carsharing services as positive or negative and to what extent people support its implemen-
tation. The subjective norms are expressions of the individual’s perceptions of the extent to
which they have social approval to use carsharing services from their peers. The perceived
behavioral control represents the perception that individuals have to choose carsharing as
a mode of transportation for their current needs, given the available constraints.

However, in the context of transitions to new behaviors, such as carsharing, not only
the volitional control will affect people’s decisions, but the contextual factors as well [30].
To encourage the use of carsharing, the contextual cues should signal to the users that they
can easily use the service and that there are no major barriers to their mobility demands.

A similar rationale was applied to the context of bike-sharing, and it successfully
explained the relationship of the concepts of perceived behavior control from the TPB with
the perception of ease of use and perceived usefulness from TAM [31].

Meta-analyses have shown a set of evidence of applications of these frameworks: TAM
has been successfully applied in diverse settings of technology acceptance, such as internet
banking and online shopping [32,33]; TPB has satisfactorily been used for contexts other
than behaviors under volitional control, such as to predict goal intention and behaviors
that involve a certain degree of uncertainty [34].

Specifically for the context of travel behavior, these models have been used to explain
the intention to use different modes of transportation [35], the acceptance of automated
public transport [36], acceptance of driverless vehicles [37], and online tax adoption [38].

These models have also been explored in extended versions, such as the extension of
TPB and TAM with trust to investigate online tax adoption [38] and the extension of TPB
(with further inclusion of moral norms, descriptive norms, and environmental concern)
to investigate transport mode choice between the private car and public transport [13].
The TPB has been identified as the most influential framework to investigate travel mode
choice, and the further inclusion of the concept of habits (along with the concepts from
TPB) has greatly contributed to predicting this travel mode choice [39–41].

Given this research background, a model to adequately address the repercussions
of the use of carsharing services for individuals is proposed. This model encompasses
concepts from TPB (subjective norms and perceived behavior control) and TAM (ease of
use and perceived usefulness), as well as the concepts of habits, trust, personal norms, and
environmental concern. In the following, it is described how these concepts are related to
carsharing use and how they will be modeled.
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2.2. Habits, Trust, Norms, and Environmental Concern

Most people have specific habits when traveling during their daily routines due to
frequently repeated behavior under similar conditions [42]. Habits are mediated by mental
processes and formed to accomplish a certain goal. They are activated by a cognitive
structure that is learned, gathered, and recovered from memory given stimulation from
the environment [43].

Habit is a challenging barrier to mitigate climate change due to its resistance to change.
It is listed as one of the ‘dragons of inaction’ [44] and, along with measures of past behavior,
is shown to be a strong predictor in different transportation contexts [41,45,46].

There is evidence that habit can form attitudes, and in some cases, it may even have
a stronger effect on behavior than attitudes [47]. In a context with new demands for use
of technology linked to transportation (e.g., applications and the web for buying tickets
or booking trips), there will be room for the formation of new trip-planning habits and
for choosing modes of transportation. Therefore, it is relevant to include this factor when
modeling the use of carsharing services.

Given that people may have a well-established profile of travels based on their previ-
ous experiences, the initial trust in a new service is an important factor to be considered.
Because people have limited cognitive resources to evaluate a service beforehand, the trust
in carsharing services (e.g., that it provides a good and predictable service) may function
as a trigger for its use, especially for potential users. The initial trust may have the function
to establish a positive link with the perceived usefulness of the service and the subjective
norms related to it [38].

Social norms are signals of consequences (positive and/or negative) for a given
behavior, and they are differentiated by their motivational content and social context [48].
For instance, people may hold the subjective norm that anticipates negative feedback from
their peers when frequently using a private car, depending on their motivation and moral
commitments. The moral references on which people rely to make their decisions are, in
general, based on expectations or shared expectations learned in a social context [49].

Personal norms are individual perceptions of the moral injunctions for a given behav-
ior connected to one’s self-concept and social learning: while the violation of the social
norm generates feelings of culpability, the conformity generates feelings of self-satisfaction,
enhancing self-esteem [50]. Personal norms are triggered by the perception of consequences
and the ascription of responsibility for one’s behavior to the other’s well-being [51].

In the context of carsharing, as much as one perceives that his/her peers support
and/or approve of his/her use of carsharing services, more likely it will be that this
person will use the service or become a member. Moreover, if this person perceives that
carsharing is a more sustainable way of traveling and if he/she has strong personal norms
to reduce his/her impact on the environment due to his/her travels, this person may use
the carsharing services as a substitute for a private car. Climate morality was identified as
the main factor to change motivation to reduce private car use [52].

With these frameworks and concepts as the foundation of the proposed model, the
hypotheses of the present study encompass that behavioral intention to use carsharing
is expected to be positively and directly predicted by people’s climate morality (environ-
mental concern and personal norms) (H1), subjective norms (H2), control (to what extent
they perceive being in control to actively choose to use the service) (H3), and trust (in the
availability and to what extent they could rely on the service) (H4). The last hypothesis is
that driving habits will negatively predict the intention to use carsharing (H5).

To test these hypotheses, the model illustrated in Figure 2 will be tested. In this model,
the latent variable subjective norms is originally from the TPB, and the other latent variables
climate morality, trust, and driving habits are essential correlates of travel behavior. The
latent variable control is modeled as a combination of concepts from the TPB and TAM,
including perceived behavior control (from the TPB), ease of use, and perceived usefulness
(from the TAM). The perceived ease of using carsharing, including physical ability and
cognitive skills, will influence the extent to which people perceive having control over
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their choices. For instance, online booking of a vehicle may be perceived as a barrier or
inconvenience to use carsharing if compared to other transport services. The perceived
behavior control will also be affected by the perceived usefulness of the service for certain
trip purposes. Some carsharing services may be more attractive for shopping trips rather
than commuting, for example. Therefore, the concepts of ease of use, perceived usefulness,
and perceived behavior control are modeled together in this study.
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2.3. Research Questions

Given the proposed theoretical model, the following research questions guide
this investigation:

RQ1: To what extent does the proposed model, based on TPB and TAM, explain the inten-
tion to use carsharing in a near future?

RQ2: What are the main incentives and barriers to the intention to use carsharing?
RQ3: Do habits, climate morality, subjective norms, control, and trust differently affect

users and non-users of carsharing regarding their intention to use this service?
RQ3a: If there are substantial differences between users and non-users, to what extent do

they differ depending on their cultural backgrounds?

3. Materials and Methods
3.1. Data Collection Procedure

The data was collected by a survey distributed via a link to respondents in Swedish and
Italian, with an option to the English version, from April to June 2018. The Swedish survey
was distributed by the Laboratory of Opinion Research at the University of Gothenburg
(LORE) for users and non-users of carsharing. The administration of the Italian version of
the survey was done by a panel company for the sample of non-users and by two carsharing
operators for the sample of users. The sample was classified into four groups: Italian users,
Italian non-users, Swedish users, and Swedish non-users of carsharing. The users were
respondents who have used or are currently using carsharing, while non-users reported
never using the carsharing services. The administration of the survey was concentrated in
different cities in Italy and Sweden, where at least one carsharing service was active at the
time of the survey.

To facilitate reproducibility and data reuse, this paper offers a complete Supplemen-
tary Material containing the software environment, the code, the protocols, the methods,
and extra descriptive analyses. The link for access to the dataset is available (see Data
Availability Statement and Data Availability Statement).

3.2. Survey: Cross-Cultural and Group Differences

To address issues related to the survey’s language, in each country, researchers native
to the local language translated the survey from English to Swedish and Italian. Cultural
issues were taken into consideration, especially related to the concept of carsharing (lin-
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guistic aspect) and its use (cultural aspect) across countries. Back translations were also
part of the process of survey development [53].

At the beginning of the survey, the participants were asked about their level of
familiarity with the concept of carsharing (1 = strongly disagree to 7 = strongly agree),
including an option to select “I am not familiar with the concept of carsharing”.

The definition of carsharing presented in the survey was “carsharing 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 vehicle. The carsharing companies
offer their members access to a dispersed network of shared vehicles 24 h, 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”. If the respondents reported not being
familiar with the concept of carsharing, they were not included in the study. The authors
adopted this procedure to guarantee the validity of the responses.

The items of the survey were adapted from previous literature in the area or similar,
considering if the respondent was a user or non-user of carsharing. Only the latent variable
of habit and climate morality (a proposed combination of the concepts of personal norms
and environmental concern) had the same phrasing of the items for both groups. The
reason is that those variables were not dependent on the respondents’ experience with
carsharing services.

The behavioral intention was assessed by one item: “I will continue to use carsharing”
(for users) and “I will become a member of a carsharing service” (for non-users) [54,55].

The habit was assessed by eight items that intended to capture the automaticity and the
psychological need to use a car on daily basis (e.g., “I use the car without planning”) [55].

Climate morality was assessed by five items that involved the individual’s perception
of the negative effects of their use of the car towards the natural environment (e.g., “I feel
morally obliged to reduce the environmental impact due to my travel patterns”) [55].

Subjective norms were assessed by three items that involved the individual’s percep-
tion of their peer’s evaluation when it comes to the use of carsharing (e.g., “people who are
important to me like that I use carsharing” for users and “people who are important to me
would like that I use carsharing” for non-users) [50,54].

Trust was assessed by three items that involved the perception of the quality and
trustworthiness of the services (e.g., “based on my previous experience with carsharing,
I know . . . it is trustworthy” for users and “based on my knowledge about carsharing, I
think . . . it is trustworthy” for non-users) [56].

Control was assessed by six items that involved the individual’s perception of control,
usefulness, and ability to accomplish their daily travel needs by using carsharing services
(e.g., “carsharing helps me to accomplish activities that are important to me” for users and
“using carsharing would help me to accomplish activities that are important to me” for
non-users.) [38,54].

All items across variables had a 7-point scale, in which 1 corresponded to the lower
valence of the measurement and 7 corresponded to the strongest valence of the measure-
ment. The concept of climate morality is treated as a combination of the concepts of
personal norms and environmental concern. Similarly, the concept of control is treated as
a combination of the concepts of perceived behavior control, ease of use, and perceived
usefulness (see the Supplementary Material). By combining these concepts, it was possible
to integrate the theory of planned behavior (TPB) and the technology acceptance model
(TAM) all together in the same predictive model.

3.3. Sample

The participants were classified into four groups: Italian users (n = 1377), Italian
non-users (n = 1874), Swedish users (n = 1068), or Swedish non-users (n = 1753) of any kind
of carsharing service. Table 1 summarizes the sociodemographic profiles of all groups.
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Table 1. Sociodemographic variables by the groups.

Sociodemographic Variables

Italy Sweden

Users Non-Users Users Non-Users

(n = 1377) (n = 1874) (n = 1068) (n = 1753)

Age (%)
40–18 years 61.7 29.3 32.9 22.5
60–41 years 29.4 43 47.2 41.7
90–61 years 8.9 27.7 19.9 35.9

Gender (% male) 58.2 50.5 61.1 59.3

Monthly income in Euros (%) 1

<849 13.8 13.7 1.3 2.3
850–1499 19.9 20.3 4.8 8.4
1500–2199 17.2 20.5 5 9.6
2200–2849 12.4 10.9 12.3 14.1
2850–4249 10.5 9.7 43.9 35.5
4250< 3.9 4.5 30.8 27
I don’t know/
I don’t want to answer/Other 22.3 24.8 1.9 2.9
Missing 18 0.6 3.4 5.6

Highest education (%)
Upper secondary school 20.5 32.5 5.2 9.7
Post-secondary school 10.2 12.7 5.6 8.7
University or postgraduate studies 68.9 53.8 88.5 80
Other 0.4 1 0.7 1.6

Children in the household (%) 2

No children 50.4 50.2 51.5 62.5
One child from 0 to 3 years 12.5 8.8 18.6 8.9
One child from 4 to 6 years 12.1 7.8 14.9 9.5
One child from 7 to 15 years 16.7 16.4 26.2 24.6
One child from 16 or older 13.8 25.5 7.6 8.4

Frequency of Public transport use (%)
Never 4.2 9.5 4.1 5.6
More seldom 16.1 25.2 11.6 13.4
A few times a week 19 24.2 19.2 21.3
1–3 days a week 21.2 14.9 20.8 20.5
4–6 days a week 26.8 18.1 17.9 16.6
Daily 12.7 8.1 26.4 22.5

1 Personal monthly income before taxes. 2 Categories are not mutually exclusive: one can have more than one child and have children in
different age categories.

3.4. Data Analysis and Analysis of Invariance

Structural equation modeling (SEM) was used to examine the effects of different
factors on the intention to use carsharing, and multigroup confirmatory factor analysis
(MGCFA), an extension of CFA, was used to identify which paths of the model have the
same effect between groups and which paths vary depending on the group. The software
used was R (version 4.0.3) and the package was the package lavaan version 0.6.7 [57].

This kind of analysis allows two hypotheses to be tested: Do the indicators of the
factors included in the model measure these factors in the same way for users and non-
users of carsharing? If so, are the means for users and non-users of carsharing different for
the factors?

However, to make group comparisons, one must be sure that configural, metric,
and scalar invariances are met [58]. First, the measurement model was tested by using
confirmatory factor analysis (CFA), and the configural, metric, and scalar invariances
were tested by constraining the parameters step by step and by using ∆comparative fit
indexes to evaluate measurement invariance. The ∆GFIs (goodness-of-fit indexes) used are
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independent of model complexity and sample size and are not correlated with the overall
fit measures. In this procedure, if two nested models show a decrease higher than 0.01 in
the value of CFI, the more restrictive model should be rejected [59].

4. Results
4.1. Measurement Model

To investigate the validity of the measurement model, a six-factor model was tested
by using CFA. Behavioral intention, habit, climate morality, subjective norms, trust, and
control were modeled as interrelated latent variables.

The interrelatedness of the items within each latent variable was measured by Cron-
bach’s alpha [60], and the lower bound to the reliability of the scales was reported by the
λ2 [61]. They were assessed separately by each group.

Even though Cronbach’s alpha has been largely reported as a measure of internal
consistency of a test [62], other authors strongly advocate that this is a misunderstanding
of the seminal work of Cronbach [55] and that better measures of lower bound should be
used instead [63–65]. Given the tradition among psychologists to report alpha and the
work proposed by [62], this article reports both measures. Moreover, for the specific case
of this study, there were no major differences between the Cronbach’s alpha and λ2, and
they were all under the acceptable range (see Table 2). This is the case because all latent
variables were unidimensional, and in these cases, alpha performs well [63].

Table 2. Cronbach’s alpha and Guttman’s lambda values.

Variables
Italy Sweden

Users Non-Users Users Non-Users

Habits
Alpha = 0.900 Alpha = 0.896 Alpha = 0.904 Alpha = 0.919
λ2 = 0.897 λ2 = 0.893 λ2 = 0.897 λ2 = 0.913

CM 1 Alpha = 0.866 Alpha = 0.872 Alpha = 0.885 Alpha = 0.875
λ2 = 0.840 λ2 = 0.845 λ2 = 0.858 λ2 = 0.851

SN 2 Alpha = 0.880 Alpha = 0.809 Alpha = 0.879 Alpha = 0.790
λ2 = 0.823 λ2 = 0.753 λ2 = 0.820 λ2 = 0.759

Control
Alpha = 0.801 Alpha = 0.808 Alpha = 0.842 Alpha = 0.841
λ2 = 0.799 λ2 = 0.803 λ2 = 0.833 λ2 = 0.835

Trust
Alpha = 0.824 Alpha = 0.880 Alpha = 0.896 Alpha = 0.909
λ2 = 0.774 λ2 = 0.829 λ2 = 0.841 λ2 = 0.853

1 CM = Climate morality. 2 SN = Subjective Norms.

The missing data were treated by case-wise (or ‘full information’) maximum likelihood
(FIML) estimation, and the standard errors were estimated by the robust method, as
strongly advised by previous studies [66,67] (the percentage of missing values by each item
of the scales are reported in the Supplementary Material).

Four steps of analysis of invariance were performed across groups and nationalities
(Italian users, Italian non-users, Swedish users, Swedish non-users). Configural invariance
was tested in the first step to examine the goodness of fit of the factor structure across
the groups. The factor loadings and item intercepts were unconstrained, and the model
was fit onto the groups. The second step tested the metric invariance to examine if the
factor loadings were equivalent across the groups. Therefore, each factor loading was
constrained equally across groups. The purpose was to inspect if the construct of each latent
variable that predicts behavioral intention had the same meaning across groups. Scalar
invariance was assessed in the third and fourth steps to examine if the latent means can
be compared across groups. The item intercepts of the factors habits and climate morality
were constrained as equal across groups in the third and fourth steps, respectively [68].

For each step of the confirmatory factor analysis (CFA), the chi-square statistic test
was reported along with other fit indexes (CFI, RMSEA, SRMR) (see Table 3). The ∆CFI
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values were all under 0.01, and therefore the most strict model (M4) was kept. The means
and standard deviations for all items are reported in the Supplementary Material.

Table 3. Indices of analysis of invariance.

Measurement of Invariance Indices

CFI RMSEA SRMR

M1. Configural invariance 0.948 0.055 [0.054, 0.056] 0.051
M2. Metric invariance 0.946 0.056 [0.054, 0.057] 0.058

M3. Scalar invariance (habits) 0.936 0.060 [0.059, 0.062] 0.075
M4. Scalar invariance (habits and climate morality) 0.937 0.059 [0.058, 0.061] 0.078

Since the items of the factors subjective norms, trust, and control had equivalent
intercepts between users and non-users, they were not tested for scalar invariance. The
reasons are because these factors are strictly connected with the respondent’s previous
experiences with carsharing and because the phrasing of the items was adapted for the
reality of each group.

The chi-square (χ2) tests the exact-fit hypothesis that there is no difference between
the covariance in the tested model and the population covariance matrix. By rejecting this
hypothesis, one may conclude that there is evidence against the given model explanation
and that the discrepancies between the given model and the data should be further inter-
preted. The binary decision of rejecting or not the hypothesis does not imply that the model
should be retained or rejected [69]. This argument is based on the fact that the chi-squared
test is sensitive to sample size. For instance, the sample size in this study is considered
large for this kind of analysis, and small discrepancies between the model and the data
may have led to this p-value.

The four steps of the confirmatory factor analysis (CFA) indicated a good fit, al-
though the chi-square test had a significant p-value on the four steps. The first step
presented χ2 (964) = 5394.60, p < 0.001. The second step presented χ2 (979) = 5611.82,
p < 0.001. The third step presented χ2 (1004) = 6520.62, p < 0.001. The fourth step presented
χ2 (1012) = 6438.98, p < 0.001.

The values of the root mean square error of approximation (RMSEA) were acceptable,
and the 90% confidence interval has a good narrow range, giving confidence in a good fit.
This index is an indicator of a badness-of-fit statistic in which values closer to zero indicate
better results. The fit of the analyzed path model (CFI) was about 94–95% better than that
of the independence model (the null model). Moreover, the standardized square root of the
average squared covariance residuals (SRMR) indicated a good fit [69] (see Table 3).

Given the results of the values of GIFs, it is possible to address the first research
question (RQ1) and assume that the proposed model is a good model to predict carsharing
use. Moreover, the results of the analysis of invariance allow group comparisons to answer
the research questions RQ3 and RQ3a in the coming section, together with RQ2.

4.2. Structural Model

The results in Tables 4 and 5 show the effect of habit, climate morality, subjective
norms, control, and trust on the behavioral intention to use carsharing for users and
non-users in Sweden and Italy. These results give support to answer RQ2, RQ3, and RQ3a.
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Table 4. Regression paths by groups in Sweden.

Sweden
Users Non-Users

Estimate Std.Err. CI p-Value Estimate Std.Err. CI p-Value

BI~
Habit −0.212 0.048 [−0.306, −0.117] <0.001 −0.071 0.031 [−.131, −0.010] 0.021

Climate morality −0.097 0.044 [−0.183, −0.010] 0.028 −0.140 0.036 [−0.211, −0.070] <0.001
Subjective norm 0.125 0.051 [0.026, 0.224] 0.014 0.156 0.041 [0.076, 0.236] <0.001

Control 0.773 0.075 [0.627, 0.920] <0.001 0.329 0.040 [0.251, 0.407] <0.001
Trust −0.005 0.059 [−0.121, 0.110] 0.926 0.057 0.034 [−.011, 0.124] 0.099

Note: Bold numbers indicate statistical significance at 95% confidence intervals.

Table 5. Regression paths by groups in Italy.

Italy Users Non-Users

Estimate Std.Err. CI p-Value Estimate Std.Err. CI p-Value

BI~
Habit −0.079 0.039 [−0.155, −0.003] 0.041 −0.009 0.027 [−0.061, 0.044] 0.743

Climate morality −0.011 0.055 [−0.118, 0.097] 0.844 0.036 0.038 [−0.038, 0.110] 0.342
Subjective norm 0.374 0.072 [0.232, 0.515] <0.001 0.363 0.039 [0.287, 0.439] <0.001

Control 0.486 0.094 [0.302, 0.670] <0.001 0.436 0.048 [0.341, 0.531] <0.001
Trust 0.254 0.076 [0.106, 0.402] 0.001 0.103 0.034 [0.037, 0.169] 0.002

Note: Bold numbers indicate statistical significance at 95% confidence intervals.

Control was the main predictor of intention to use carsharing among users (βSweden = 0.77,
p < 0.001; βItaly = 0.48, p < 0.001) and non-users (βSweden = 0.32, p < 0.001; βItaly = 0.43,
p < 0.001). Driving habits negatively predicted the intention to use carsharing
(βUsers Sweden = −0.21, p < 0.001; βNon-users Sweden = -0.07, p = 0.021; βUsers Italy = −0.79,
p = 0.041), except for Italian non-users (β = −0.00, p = 0.743). Subjective norms positively
predicted the intention to use carsharing among users (βSweden = 0.12, p = 0.014; βItaly = 0.37,
p < 0.001) and non-users (βSweden = 0.15, p < 0.001; βItaly = 0.36, p < 0.001). Trust was a predic-
tor of intention only for the Italian groups (βUsers Sweden = −0.00, p = 0.926; βNon-users Sweden
= 0.05, p = 0.099; βUsers Italy = 0.25, p < 0.001; βNon-users Italy = 0.10, p = 0.002). Climate moral-
ity had a small negative effect on the Swedish groups only (βUsers Sweden = -0.09, p = 0.028;
βNon-users Sweden = −0.14, p < 0.001; βUsers Italy = −0.01, p = 0.844; βNon-users Italy = 0.03,
p = 0.342).

Five chi-squared tests were performed to test the null hypothesis that the regression
coefficients were the same across groups for the five parameters. Each parameter was
constrained at each time, and a χ2 difference test was performed to assess the difference be-
tween the model fits, one model unconstrained for the groups and one model constrained.

To compute an χ2 difference test, the difference of the χ2 values of the two models in
question is taken as well as the difference of the degrees of freedom. If the χ2 diff-value is
significant, the model with more freely estimated parameters fits the data better than the
model in which the parameters in question are fixed [70].

The results indicate that there are differences between the unconstrained and con-
strained models for the parameters habit (χ2 diff (3) = 17.1, p < 0.001), climate morality
(χ2 diff (3) = 9.2, p < 0.05), and control (χ2 diff (3) = 36.1, p < 0.001). No differences were
identified for the parameters subjective norms (χ2 diff (3) = 3.3, p = 0.33) and trust (χ2

diff (3) = 7.7, p = 0.05). Therefore, comparisons among coefficients are only statistically
significant at 95% confidence interval for the coefficients of the variables habit, climate
morality, and control.

Table 6 summarizes the hypothesis testing. The results show that H1 was not sup-
ported. The effect of climate morality was statistically significant only between the Swedish
groups, with a negative effect. H2 and H3 were supported among all groups. H4 was
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supported only between the Italian groups, and H5 was supported among all groups except
for Italian non-users.

Table 6. Summary of hypotheses and results.

Hypothesis Result

H1 Behavioral intention to use carsharing will be positively and directly predicted by
people’s climate morality Not supported

H2 Behavioral intention to use carsharing will be positively and directly predicted by
people’s subjective norms Supported

H3 Behavioral intention to use carsharing will be positively and directly predicted by
people’s control Supported

H4 Behavioral intention to use carsharing will be positively and directly predicted by
people’s trust Partially supported

H5 Driving habits will negatively predict the intention to use carsharing Partially supported

5. Discussion

The main purpose of this article was to propose and test an integrative structural
model based on the frameworks of the TPB and TAM. This model specifies that intention
to use carsharing depends on habits, climate morality (personal norms and environmental
concern), subjective norms, control (perceived behavior control, ease of use, and perceived
usefulness), and trust.

In this section, the research questions are firstly discussed, followed by a specific
discussion of each latent variable modeled in this study and methodological aspects. The
section is finalized with limitations and a proposal for future research.

The results of this study provide evidence to support both the TPB and the TAM as
important frameworks to investigate and predict transport behavior, answering the RQ1
(to what extent does the proposed model, based on TPB and TAM, explain the intention to
use carsharing in a near future?). They also show the importance of looking at behavioral
aspects related to the use of new transport services, such as carsharing. Therefore, the
results and discussion provided by this study have many implications for the transport
research area and environmental psychology.

Control was the main positive factor to predict the intention to use carsharing. Among
the factors with negative effects on behavioral intention, driving habits had similar negative
effects between the Swedish groups, but did not affect Italian non-users. Climate morality
had similar negative effects between the Swedish groups, but no effect between the Italian
groups. These results successfully answer the RQ2 (What are the main incentives and
barriers to the intention to use carsharing?) by indicating that perception of control was the
main incentive to intention to use carsharing, while driving habits were the main barrier.

The estimates and CIs reported in Tables 4 and 5 give support to answer the RQ3
(Do habits, climate morality, subjective norms, control, and trust differently affect users
and non-users of carsharing regarding their intention to use this service?) and RQ3a (If
there are substantial differences between users and non-users, to what extent do they
differ depending on their cultural backgrounds?). Swedish users and non-users do not
differ substantially in terms of psychological predictors of the intention to use carsharing.
Between the Italian groups, driving habits did not affect the behavioral intention of non-
users and had a small effect on users.

These results give evidence that users and non-users of carsharing in Sweden do not
differ to great extent regarding the effects of driving habits, climate morality, and control
on the intention to use carsharing. The greatest differences come when comparing Swedish
and Italian groups. Climate morality was a negative predictor for Swedish groups, but not
for Italians.

Driving habits had stronger negative effects for users of carsharing than for non-users.
This result indicates that users with a high perception of a need for a car are less willing to
use carsharing. Non-users may have a variety of preferences for traveling, and they do not
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necessarily have a strong link with a car to reach their destinations. Habitual behaviors are
mental schemas linked to a goal to act [71]. If there is no link between traveling to a certain
destination and the vehicle “car”, it is unlikely that someone would choose a service based
on cars to travel.

The concept of climate morality was hypothesized to have a positive relationship
with the intention to use carsharing, given the support from the literature that carsharing
may be a more sustainable way of traveling compared to private cars. However, climate
morality had a small negative effect among the Swedish groups and no effect at all among
the Italian groups.

This result could indicate a low perception of carsharing as a way of reducing environ-
mental impact (since it is car-based). Despite the forecasted reduction in CO2 emissions and
land use due to the use of carsharing instead of private cars [72], the impact assessment of
the carsharing is complex, and it depends on the time framings of methodological designs
(if it is cross-sectional, ‘before–after’ or longitudinal designs) [73]. Additionally, other
factors can be more relevant to the decision to use carsharing, and concerns toward the
environment are not always aligned with pro-environmental behavior performance [74].

The comparison of the effect of climate morality between nationalities is challenging
and interesting. Italy has been reported as a relatively environmentally friendly country in
the European Union (EU) [75], and the intention to reduce car use and travel in a more en-
vironmentally friendly way has been identified as quite low among Swedish residents [76].

However, this small difference between countries should be carefully considered, both
because it is not a large difference and because climate morality has been modeled as a
direct predictor in this study and previous research has argued that variables measuring
environmental concern perform better as an indirect predictor of a specific behavior [77].

Subjective norms were a positive predictor across groups and nationalities. This
result corroborates with previous studies that identified that the perception of approval
of peers can be an influence for transport services, such as bike-sharing [31] and public
transport use [78,79].

The importance of investigating subjective norms is to highlight the cultural aspects
of behaviors and develop strategies to promote the given behavior. Once the effect is
estimated, one may advocate for more or less marketing strategies, such as a discount for
social peers, club members, and sharing on social media.

The measure of control was assessed by a combination of perceived behavior control,
perceived ease of use, and usefulness. This aspect is strictly connected to the services’ online
platforms, vehicles, and parking schema. In this study, control was the main predictor of
intention to use carsharing, corroborating previous studies. PBC has been shown to be
among the main predictors of willingness to use shared parking systems [80] and to re-use
free-floating carsharing [81].

The factor trust captured the predictability, trustworthiness, and quality of the car-
sharing service. This factor is strictly associated with people’s perception of the availability
of vehicles and to what extent they can rely on the service to keep their regular travels
without major incidents. Previous research has shown that this is a major component of
decision-making and of the probability of enjoying a carsharing service [82].

Interestingly, trust was only a positive predictor of behavior intention among the
Italian groups. However, the χ2 difference test did not indicate statistical differences across
the groups. Previous research has identified that increased familiarity with the service
platform has a positive impact on consumer’s trust in the service [3]. However, the results
from this study do not give support for that. Users and non-users of carsharing did not
differ in levels of trust in the service.

It should be noted that in many previous studies with similar aims, the modeling
of the variables has not always been under scrutiny of measures of invariance, which
challenges the validity of the conclusions driven from the comparisons between groups. In
this study, this kind of contribution can be done, and the effect of psychological variables in
the intention to use carsharing can be compared between users and non-users of carsharing
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in Sweden and Italy. However, as with any cross-sectional study, the effects modeled are
correlational and therefore should not be interpreted as causal.

In terms of limitations of this study, participants were recruited across European
countries; however, it was only in Italy and Sweden that the data collection was success-
ful, limiting the cross-cultural analysis to these two countries. It should be mentioned
that there was no control for which kind of carsharing the participants have taken part
in (e.g., roundtrip; one-way, station-based; one-way, free-floating; peer-to-peer). These
differences in the service could be more or less attractive for different profiles of users
and non-users and consequently influence their intention to use carsharing in the near
future. Additionally, shifts in modal structure for less carbon-intensive vehicles are usually
connected to transport infrastructure, urban planning, and population density [83]. The
present model did not control for these aspects; therefore, the conclusion drawn from this
study to compare Sweden and Italy should be carefully considered.

6. Conclusions

Overall, the effects of the psychological predictor variables can be used as a source of
information to understand the use of carsharing and provide insightful knowledge about
the behavior of users of carsharing and the spread of the use of the service among those
that have not had any experience with the service before. The results have shown that there
are psychological common factors predicting intention to use carsharing between users and
non-users, but also that there are some particularities for each group. Control was the main
predictor of intention to use carsharing. Driving habits had stronger negative effects for
users of carsharing than for non-users. Subjective norms positively predicted the intention
to use carsharing among all groups. Trust was a predictor of intention only for the Italian
groups. Climate morality had a small negative effect on the Swedish groups only.

Climate morality, that is, the personal norms to reduce the impact on the environment
and the concern with it, is not affecting people’s intention to use carsharing to a substantial
extent. This aspect of the model, the considerations taken based on environmental issues,
should be further investigated in future studies. For instance, the connection between
carsharing use and the use of public transportation could better explain to what extent the
modal choice is oriented to convenience or environmental concerns. To what extent do
people perceive carsharing services as an alternative to reduce their environmental impact
due to their personal travel behaviors?

Future research could tackle this aspect by investigating the qualities of services that
mostly satisfy different profiles of users and potential users and their demands. Moreover,
in what circumstances, for instance, the travel purpose, are people more willing to take
a carsharing? Previous research has shown that psychological predictors of travel mode
choice differ depending on the travel purposes [4,84].

The results of this study indicated that driving habits are negative predictors, but
with a relatively small effect. What other factors may be hindering the use of carsharing?
Among those that have not had experience with this service, what aspects are impeding
them to have the first trial? Therefore, other barriers to use carsharing services could be
further investigated in connection with habits.
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