
sustainability

Article

“Is Sharing Really Caring?”: The Role of Environmental
Concern and Trust Reflecting Usage Intention of
“Station-Based” and “Free-Floating”—Carsharing
Business Models

Marc Kuhn 1,* , Viola Marquardt 2 and Sarah Selinka 1

����������
�������

Citation: Kuhn, M.; Marquardt, V.;

Selinka, S. “Is Sharing Really

Caring?”: The Role of Environmental

Concern and Trust Reflecting Usage

Intention of “Station-Based” and

“Free-Floating”—Carsharing Business

Models. Sustainability 2021, 13, 7414.

https://doi.org/10.3390/su13137414

Academic Editors: Margareta Friman,

Lars Olsson and Hugo Guyader

Received: 25 May 2021

Accepted: 29 June 2021

Published: 2 July 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/).

1 Centre for Empirical Research, Baden-Wuerttemberg Cooperative State University, 70178 Stuttgart, Germany;
sarah.selinka@dhbw-stuttgart.de

2 Spiegel Institut Ingolstadt GmbH, 85055 Ingolstadt, Germany; viola_marquardt@web.de
* Correspondence: marc.kuhn@dhbw-stuttgart.de; Tel.: +49-711-1849-745

Abstract: Global use of carsharing has increased. The dominant model is station-based carsharing, but
free-floating providers are continuously increasing their businesses volumes. Carsharing customers
have been described as environmentally conscious with a high preference for mobility providers who
show responsibility and trustworthiness. This generalization of usage determinants appears to be
questionable given the background of current market developments. Existing research in the area is
lacking a context-sensitive view of the antecedents of potential carsharing usage. Do environmental
concerns and trust have similar effects on usage intention of carsharing, when free-floating providers
implement business models that are more flexible, digital, and sophisticated? Using a standardized
online survey, this study paper applied a framework adapted from the Theory of Planned Behavior
(ToPB) that included the constructs of trust and environmental concern. The focus was on Share
Now and Stadtmobil, which are the largest free-floating and station-based providers, respectively, in
Germany. Using structural equation modeling, the study explored potential perception differences
between both business models among German consumers. Although not significant, results indicate
slightly higher total effects of environmental concern and initial trust on the usage intention of
station-based compared to free-floating carsharing. Depending on the type of carsharing, different
priorities should be set in the respective business model.

Keywords: carsharing; station-based; free-floating; environmental concern; initial trust

1. Introduction

Although sharing economy is generally considered to be an umbrella term for trans-
actions, such as access-based consumption, collaborative consumption, or commercial
sharing systems [1–3], a common objective of the associated business models appears
to be making assets available to a larger user community [4]. Shared mobility is part of
the sharing economy, and applies concepts for the common use of mobility devices or
services [5]. These may be cars, bikes, or e-scooters, or the sharing of passenger rides or
delivery rides [6,7]. The concept is not new: the first services, such as peer-to-peer ride
sharing, appeared in the U.S. and Europe in the 1980s.

Shaheen and Chan [5] developed a comprehensive classification of existing shared
mobility concepts. In recent years, shared mobility markets have been driven by the
development of various carsharing solutions. As of 2019, carsharing was offered in over
50 countries, and over 200 carsharing providers were operating in over 3000 cities [8].
Approximately 2.5 million carsharing users were registered in Germany in 2019 [9]. These
users are given access to vehicles on an “as-needed” basis, which underlies a pay per use
and/or membership-based pricing model [5].
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Since the first documented carsharing activity in Switzerland 1948, various forms
of carsharing business models have been developed [10]. Station-based carsharing has
been continuously implemented for the past 30 years, and is also referred to as “two-way”,
“round-trip”, or “traditional” carsharing [11]. Users of station-based carsharing can choose
vehicles distributed among fixed stations within the operating area. Users must reserve a
vehicle, pick it up at a specific station, and return it to the same station or leave it at other
defined stations within the system [6,11]. Operators of station-based carsharing include
are Flinkster, Zipcar, and Stadtmobil [12]. Free-floating carsharing differs because it allows
users to return the car to any location within a pre-defined operation area [13,14]. In most
cases, free-floating platforms provide users with GPS tracking of the available cars and a
short-term reservation option [15]. Operators of free-floating carsharing include Share Now,
Witcar, or E-Car [8]. Another business model for carsharing is peer-to-peer carsharing,
in which the company only operates the platform and does not provide the utilized
vehicles [4]. Because the basic function of peer-to-peer operators differs significantly from
those of station-based and free-floating carsharing, peer-to-peer models are not considered
within this paper.

Previous scientific contributions have focused on the usage patterns of carsharing
services [16]. A large amount of research has been conducted regarding drivers and the
determinants of their intention to use carsharing services [17]. Most of those studies
have attempted to categorize carsharing users and construct user segments according to
these acceptance determinants [6,18]. Numerous approaches have attempted to categorize
carsharing users based on sociodemographic criteria such as age, gender, or income [18,19].
The acceptance determinants are most often instrumental attributes, such as price or
special availability of parking spaces [20]. In addition, analysis has also been undertaken
of personal values and psychological variables, and that manner in which they shape
attitudes to carsharing and using intention [6]. Paundra et al. [20] investigated so-called
“psychological ownership” as a factor that has a potential influence on the adoption
of carsharing.

Regarding the psychological, personal, and value-related variables, environmental
concern and trust, in particular, are frequently discussed as being antecedents to the inten-
tion of using carsharing [19]. Particularly when replacing privately owned cars, carsharing
models have proven to significantly contribute to reduced emissions [21]. Greenblatt
and Shaheen [21] showed that potential savings of greenhouse gas (GHG) emissions
were 30–40%. The research of Burkhardt and Millard-Ball [22], and Costain, Ardron and
Habib [23], found that carsharing customers were environmentally conscious and willing
to choose environmental friendly mobility alternatives. Although environmental factors
have relatively small effects on behavioral intentions [14,24], environmental concern is
one of the main constructs considered in the analysis of customer views of carsharing
business models [19,25]. Previous studies have also aimed to understand the relationship
between environmental concerns and various forms of behavior [26]. The construct of
trust appears frequently in corresponding research. This concept can be understood as the
human ambition to accept a vulnerable position regarding a technology or service in the
expectation of positive future behavior [27,28]. Accordingly, a behavior can be significantly
strengthened by a positive attitude of trust with regard to the respective context. The
literature reveals trust is a construct with a central impact on adoption intentions and
consumer behavior with regard to technologies and services [27,29–31]. The lack of trust is
recognized as a barrier for the diffusion and market success of mobility services [32,33].
Consequently, trust is seen as the main construct that may potentially influence the using
behavior of carsharing services [1,32]. Trust may affect the attitude toward the operator,
the platform, or the service itself [32]. Investigations of the constructs that influence the
intention to use carsharing services have not generally differentiated between carsharing
business models. Findings have either been derived for carsharing or the sharing economy
in general [3,34], or researchers have focused on one or the other concept, and analyzed its
usage antecedents [1,35]. In addition, station-based carsharing is a comparatively more
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frequent subject of research [36]. However, research findings on the different characteristics
and user types show significant differences between station-based and free-floating car-
sharing [37]. The personal car-ownership percentage of free-floating users is significantly
higher than that of station-based carsharing members [16,38]. The users of free-floating
carsharing also see private cars as a status symbol, whereas station-based users are less
likely to agree with this statement [6]. Emphasizing the role of personal acceptance drivers,
such as trust and environmental concern, researchers question if technical developments,
including more digitalization in carsharing business models, necessarily enhance personal
user compatibility [6].

A research gap exists regarding the identified specifics in user personalities. An
analysis of the determinants of carsharing usage intentions with respect to the specific
contexts of the free-floating and station-based carsharing business models appears to
worth investigating. It is expected that business model-related differences would require
more context-sensitive marketing for different carsharing services. Our two research
questions are:

RQ1: Which factors influence the intention to use free-floating carsharing compared
to station-based carsharing?

RQ2: How does the effect of environmental concern and trust on intention to use
differ between free-floating carsharing and station-based carsharing?

To address these questions, the remainder of this paper is structured as follows: First,
a structured review of studies that have investigated the usage intentions of carsharing
services is provided. Second, a conceptional model is derived referring to the classified
contributions on carsharing acceptance, and research hypotheses are addressed with regard
to the constructs of trust and environmental concern. Third, results are presented based
on structural equation model analyses of each of the two carsharing business models.
Finally, the impact of the findings relating to the theory of carsharing usage is discussed;
furthermore, practical recommendations for station-based and free-floating operators
are provided. Areas of future research on the topic and limitations of the study are
also addressed.

2. Theoretical Background and Hypotheses

Existing studies on the usage and using intention of carsharing can be roughly classi-
fied as 1. studies on functional attributes and usage patterns of carsharing; 2. studies on
carsharing user segments; 3. studies on user acceptance of carsharing. These are discussed
in this section.

Studies on functional attributes and usage patterns of carsharing analyze the actual
usage behavior of consumers that are members of carsharing services, in addition to the
functional aspects and attributes that influence that behavior. Efthymiou, Antoniou and
Waddell [39] conducted a comparison study to determine the functional factors that cus-
tomers consider when using either shared bikes, shared cars, or shared electric cars. Zoepf
and Keith [35] conducted a discrete choice survey in North America. They analyzed the po-
tential decision behavior of customers for different cars based on vehicle type and distance
to the parked vehicle, referring on a station-based carsharing setting. Wang et al. [40] in-
vestigated average trip distances of Chinese customers of free-floating services, in addition
to the influence of policies that restrain the purchase of cars on that behavior.

Studies on carsharing user segments aim to classify customers according to personal
or behavior-oriented criteria. Schmöller et al. [34] analyzed the booking data of a Ger-
man free-floating operator to identify booking patterns and requirements of fleets and
supply management. Accordingly, they segmented customers with regard to booking
behavior, sociodemographic variables, and external framing conditions, such as weather in
potential booking timeslots. Greenblatt and Shaheen [21] described and segmented users
of station-based carsharing according to owning structures of different mobility devices.
Burghard and Dütschke [6] found that carsharers were a sociodemographic specific group.
Their segmentation revealed that carsharing with electric vehicles is particularly highly
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appreciated by younger people who live as couples without owning a car, or young families
using carsharing in addition to a privately owned car [6].

Studies on user acceptance of carsharing focus on the antecedents and determinants
of the intention to use, and using behavior of different types of carsharing business models.
Kilbourne and Pickett [25] addressed the potential effects of environmental beliefs and
environmental concerns on different forms of direct and indirect behavior. This effect has
been widely examined in studies on mobility services in general and, in particular, on
carsharing approaches. Schaefers [14] investigated the motives of carsharing usage based
on a qualitative means-end chain analysis among members of U.S. carsharing services.
He derived a motive pattern with four potential motive categories, namely, value seeking,
convenience, lifestyle, and environment. In addition, Hamari, Sjöklint and Ukkonen [2]
identified motive categories to explain why people participate in collaborative consumption
such as carsharing. Their identified categories were sustainability, enjoyment, reputation,
and economic benefits. Balck and Cracau [3] conducted a comparative analysis of motives
to share different assets. Their results recognized the general dominance of costs and the
relative dominance of the environmental motive with respect to carsharing compared to
sharing accommodation, commodities, or clothes. Gao, Jing and Guo [32] emphasized
the role of trust in the acceptance and using intention of carsharing services. They stated
that trust can help consumers to overcome perceived risks and uncertainty when using
carsharing. A similar study on the effect of trust on carsharing usage was conducted by
Liang, Li and Xu [1]. Fleury et al. [24] applied the Unified Theory of Acceptance and Use
of Technology (UTAUT), which they extended using perceived environmental friendli-
ness, to evaluate the acceptance of corporate carsharing services in France. Burghard and
Dütschke [6] found that compatibility with daily life is a highly important construct that
influences carsharing acceptance. Müller [41] compared the acceptance determinants of
electric vehicles, autonomous vehicles, and carsharing. Applying an extended Technol-
ogy Acceptance Model (TAM) to customers in China, U.S., and Europe, he identified a
relatively high influence of perceived ease of use on the usage intention of carsharing [41].
Wang et al. [42] focused on the effect of environmental awareness and perceived usefulness
on the acceptance of ride-sharing.

In addition to TAM and UTAUT, most researchers analyzing the intention to use
carsharing services have based their investigations on adapted frameworks of the The-
ory of Planned Behavior (ToPB) [43,44]. ToPB is a basic psychological framework that
explains behavioral intentions in general, and is a suitable framework for the analysis
of the antecedents of the intention to use carsharing services. Witzke [17] applied ToPB
to analyze carsharing acceptance among young consumers in Germany. Using the ToPB,
Kaplan et al. [45] explored behavioral factors that underlie tourists’ intentions to use urban
bike-sharing in Denmark. Haldar and Goel [46] applied the framework to an acceptance
analysis of carsharing apps. Zhang and Park [47] used ToPB to identify the factors that
affect the usage intention of carsharing services in South Korea.

Taking these contributions into account, an extended version of the ToPB model pro-
posed by Chen and Tung [48], which specifically emphasizes the role of environmental
concern (EC) in the usage intention (IN) of sustainable services, was used in the current
study. This model provides a suitable framework for this study. Environmental concern is
highly discussed in the literature as a potential personal and external antecedent of car-
sharing usage [19,25]. This model is complemented by the construct of trust. The literature
indicates that trust is another key construct that affects acceptance and usage intentions of
mobility concepts [27,32]. Trust is basically understood to be an evolving construct, which
develops dynamically during an interaction [49]. The previous research did not conduct a
user experience study in which the experiential carsharing setting may influence the level
of trust; furthermore, the survey design also involved subjects without practical carsharing
experience. Therefore, we consider trust to be a more “long-lasting” variable, and an initial
parameter that determines the view of specific carsharing business models. We labeled this
parameter initial trust (INITIAL TRUST), which mediates between personal environmen-
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tal concern and the established ToPB variables in the model [30,50,51]. Considering the
characteristics of carsharing services, the four constructs directly determining the intention
to use in the ToPB model of Chen and Tung [48] were further specified as follows. Based
on the attitude towards carsharing (ATT), Han, Hsu and Sheu [52] evaluated the extent to
which users considered the carsharing services to be favorable, enjoyable, and desirable.
Subjective norms (SN) have been used to investigate how the social environment of a single
person affects the value of her/his usage of a certain carsharing business model [44]. Refer-
ring to scales developed by Dean, Raats and Shepherd [43], and Chen and Peng [44], the
perceived behavioral control (PBC) was analyzed as the personal ability and opportunity
to use a specific carsharing service. Finally, the perceived moral obligation related to an
individual’s perception of the need to treasure natural resources was integrated [53]. The
current study applied the conceptual model (see Figure 1) to the investigation of the usage
intentions for station-based and free-floating carsharing.
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This model provides a solid basis to answer the research questions. The first research
question (RQ1) is more explorative in nature and addresses potential differences in factors
that influence usage intentions of station-based and free-floating carsharing in general.
Considering the second research question (RQ2), which specifically refers to the influence
of initial trust and environmental concern, the following differences were expected, partic-
ularly with regard to the different characteristics and user types described in the literature
for station-based and free-floating carsharing:

Hypothesis 1 (H1). Initial trust has a higher influence on the potential usage of station-based
carsharing than that of free-floating services.

Hypothesis 2 (H2). Environmental concern has a higher influence on potential usage intention of
station-based carsharing than that of free-floating services.

3. Materials and Methods
3.1. Survey Design

Two standardized online surveys in Germany were conducted. The full dataset was
made freely available by the authors. In the first survey, the intention to use free-floating
carsharing was evaluated by reference to Share Now, the biggest free-floating operator
in Germany [54]. In the second survey, the intention to use station-based carsharing was
evaluated by reference to Stadtmobil, the biggest station-based operator in Germany [54].
Respondents were recruited through an industrial/academic network structure in the
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state of Baden-Wuerttemberg (over 10,000 company members of Baden-Wuerttemberg
Cooperative State University). These company representatives were asked to take part in
the survey and to redistribute it within their personal environments. Final respondents
were either users of the related carsharing service or had comprehensive knowledge of the
investigated business models. The participants were asked to rate each question on a 5 point
Likert scale (usually 1 = fully disagree, 5 = fully agree). The items and their associated
constructs are shown in Table 1. The total sample size was 277, comprising 103 respondents
for free-floating Share Now carsharing and 174 for station-based Stadtmobil carsharing.

Table 1. Item summary—questionnaire for Share Now group and Stadtmobil group.

Measurement Items of the Variables.

Construct Names Scale/Item Adapted from

Attitude 5-point scale, depending on item

Han et al. (2010)

ATT1 For me, using [X] is extremely bad (1)/extremely good (5)
ATT2 For me, using [X] is extremely undesirable (1)/extremely desirable (5)
ATT3 For me, using [X] is extremely unpleasant (1)/extremely pleasant (5)
ATT4 For me, using [X] is extremely foolish (1)/extremely wise (5)
ATT5 For me, using [X] is extremely unfavorable (1)/extremely favorable (5)
ATT6 For me, using [X] is extremely unenjoyable (1)/extremely enjoyable (5)
ATT7 For me, using [X] is extremely negative (1)/extremely positive (5)

Environmental concern 5-point Likert scale (1 = fully disagree, 5 = fully agree)

Killbourne and Pickett (2008)

EC1 I am very concerned about the environment.
EC2 I would be willing to reduce my consumption to help protect the environment.
EC3 Major political change is necessary to protect the natural environment.
EC4 Major social changes are necessary to protect the natural environment.
EC5 Anti-pollution laws should be enforced more strongly.

Intention (to use) 5-point Likert scale (1 = fully disagree, 5 = fully agree)

Han et al. (2010)INT1 I am willing to use [X].
INT2 I plan to use [X].
INT3 I will make an effort to use [X].

Perceived Behavioural
Control 5-point Likert scale (1 = fully disagree, 5 = fully agree)

Dean et al. (2010), Chen and Peng (2012)

PBC1 * I believe I have the ability to use [X].
PBC2 If it were entirely up to me, I am confident that I will use [X].
PBC3 I see myself as capable of using [X] in future.
PBC4 I have resources, time and willingness to use [X].

PBC5 † [X] can be booked through similar channels (app, website) where I normally book
transport services.

PBC6 There are likely to be plenty of opportunities for me to use [X].
PBC7 * I feel that using [X] is not totally within my control.

PerceivedMoral Obligation 5-point Likert scale (1 = fully disagree, 5 = fully agree)
Lam (1999)PMOBLIG1 Everybody is obligated to treasure natural resources.

PMOBLIG2 Everybody should save natural resources because they are limited.

Subjective Norms 5-point Likert scale (1 = fully disagree, 5 = fully agree)

Chen and Peng (2012)SN1 † Most people who are important to me think I should use [X] when I have to make a
mobility decision.

SN2 Most people who are important to me would want me to use [X] when I have to make
a mobility decision.

SN3 People whose opinions I value would prefer that I use [X].
SN4 * My friend’s positive opinion influences me to use [X].

Initial Trust 5-point Likert scale (1 = fully disagree, 5 = fully agree)

Zhang et al. (2019)TRUST1 † [X] is dependable.
TRUST2 [X] is reliable.
TRUST3 Overall, I can trust [X].

Note: [X] is a substitute for the carsharing provider (either Share Now or Stadtmobil). Items marked with an asterisk * are removed for both
samples due to loadings < 0.7. Items marked with a cross † are removed from the entire data set due to a high share of missing values.

3.2. Measurement

Prior to detailed group-specific comparisons, predictor and outcome variables were
examined for patterns and extent of missing values using the four-step approach described
by Hair et al. [55]. The percentage of missing values per case ranged from 0 to 44.4%.
Based on their recommendation, the decision was made to delete observations for which
up to 50% of entries were missing, and to exclude 14 cases with missing data in the target
outcome construct usage intention (INT1, INT2, and INT3). The percentage of missing
values across the 36 variables varied between 0 and 38%. After examining the patterns
of missing data and the extent to which missing data were reduced, three items with the
highest shares of missing values (TRUST1, PBC5, and SN1) were removed. This discard
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increased the number of cases with complete data by 22 to a total of 125. The final data set
contained 33 variables and 262 observations. There were 98 participants in the Share Now
group (51 females, age: M = 40.91 years, SD = 13.60) and 164 participants in the Stadtmobil
group (68 females, age: M = 44.07 years, SD = 16.01).

Little’s test of Missing Completely at Random was performed to elaborate the type
of missingness and revealed a significant result, χ2(1903, N = 262) = 2062, p ≤ 0.05, thus
indicating data were not missing completely at random [55–57]. This result required an
in-depth analysis. Therefore, the non-respondents were compared to the respondents using
logistic regression analysis with the missing data dummy variable as the outcome were
compared. (We computed binary indicator variables for all variables with missing data
(e.g., for TRUST2) that separate the participants with missing values (coded as 1) from the
participants with observed values (coded as 0). The indicator variables were then used as
dependent variables and all remaining model variables (except for ones with a high share
of missing values) were used as predictors in the logistic regression analysis ([55,56]).)
Against this background, the impact of other variables in the database on the missingness
in the dependent variable [55,56] was able to be assessed. The analyses revealed that the
likelihood of nonresponse depended on the included predictor variables. This allowed
us to conclude that the “missing at random” assumption is reasonable. The commonly
used k-Nearest Neighbor procedure as implemented in the VIM 5.11 package [58] to
impute the missing Likert-type data was applied. The decision for k (the number of
neighbors) = 11 refers to the widely accepted rule of thumb, according to which the optimal
number of k can be determined using the square root taken from the number of valid, i.e.,
complete, records (e.g., [59]).

Considering the exploratory research setting of this study, the multigroup analysis
(MGA) between the two carsharing types drew on partial least squares structural equation
modeling using SmartPLS 3.3.0 [60]. The bootstrapping procedure referred to 5000 sub-
samples and was performed for significance testing (no sign change option) [61]. Each of
the eight constructs were specified as common factors and measured reflectively. In the
assessing of convergent validity, three indicators were removed from the initially specified
measurement model of both groups due to loadings below the recommended threshold
value of 0.7 [61]. After the removal, all indicator loadings were significant and larger than
0.7 (see Table A1). A second aspect of convergent validity refers to the average variance
extracted (AVE). In both groups, the AVE scores clearly exceeded the minimum threshold
of 0.5, thus indicating that all of the reflectively measured latent variables explained, on
average, over 50% of the variance of their items, respectively (see Table A1). To evaluate
discriminant validity, the Fornell–Larcker criterion was first considered. According to this
criterion, a latent construct should have more common variance with the associated indica-
tors compared to the other latent variables specified in the model [61]. This requirement
was fulfilled because all AVE values were larger than the observed inter-construct correla-
tions (see Table A2). Secondly, discriminant validity using the heterotrait-monotrait ratio of
correlations (HTMT) was evaluated. In both groups, the HTMT values were significantly
below the threshold of 1, and the value of 1 was also not within the 95% bias-corrected
confidence intervals; thus, the measurement models met the recommended rule of thumb
(see Table A3 for the Share Now group and Table A4 for the Stadtmobil group) [61,62].
Furthermore, in both groups, the indicator loadings were larger than the cross loadings [62].
Based on these three criteria, it was concluded that discriminant validity was achieved,
thus indicating a satisfactory extent to which the eight factors differed from each other [62].
Furthermore, construct reliability was assessed. The analyses revealed acceptable results
for both groups (min. Cronbach’s α Share Now > 0.83, ρA Share Now > 0.84, min. ρC
Share Now > 0.92; min. Cronbach’s α Stadtmobil > 0.76, min. ρA Stadtmobil > 0.80, min.
ρC Stadtmobil > 0.89) (see Table A1 for fully reported results of internal consistency) [55].

Finally, looking at the structural model, multicollinearity was evaluated by considering
the value of the variance inflation factor (VIF). The obtained VIFs for both models were
significantly below 5.0, indicating that no issues existedexist concerning collinearity among



Sustainability 2021, 13, 7414 8 of 18

the predictor variables [55]. Path coefficients and their significance are summarized in
Table 2. A visual representation of the results, which also includes the R2 values, can be
found in the Appendix A (see Figure A1 for the Share Now group and Figure A2 for the
Stadtmobil group).

Table 2. Path coefficients and significance for the Share Now group and Stadtmobil group.

Share Now Stadtmobil

Path
Coefficient p Value Sig. Path

Coefficient p Value Sig.

ATT→ IN 0.316 0.000 *** 0.067 0.328 ns
EC→ ATT 0.124 0.273 ns 0.091 0.158 ns
EC→ INITIALTRUST 0.168 0.155 ns 0.370 0.000 ***
EC→ PBC 0.097 0.353 ns 0.009 0.893 ns
EC→ PMOBLIG 0.610 0.000 *** 0.478 0.000 ***
EC→ SN −0.019 0.866 ns 0.192 0.003 **
INITIALTRUST→ ATT 0.417 0.000 *** 0.601 0.000 ***
INITIALTRUST→ PBC 0.445 0.000 *** 0.578 0.000 ***
INITIALTRUST→ PMOBLIG 0.092 0.260 ns 0.252 0.001 ***
INITIALTRUST→ SN 0.310 0.004 ** 0.451 0.000 ***
PBC→ IN 0.513 0.000 *** 0.731 0.000 ***
PMOBLIG→ IN 0.081 0.115 ns 0.015 0.706 ns
SN→ IN 0.098 0.173 ns 0.108 0.078 ns

Note: *** p ≤ 0.001; ** p ≤ 0.01; ns = not significant. Models were estimated for each group separately.

4. Results

The results shown in Table 2 reveal some initial interesting differences, e.g., when
looking at the effect of the antecedent environmental concern. Although environmental
concern has a medium to strong impact on initial trust, perceived moral obligations,
and social norms in the Stadtmobil model, the environmental construct only affects the
perceived moral obligation in the Share Now model. Initial trust has a medium effect on
perceived moral obligations in the Stadtmobil model, whereas this effect was not able to be
detected in the Share Now model. Medium to high correlations between initial trust and
attitude, perceived behavioral control, and social norms wereare found. These correlations
tend to be slightly higher in the Stadtmobil model compared to the Share Now model. In
addition, the direct effect of perceived behavioral control on usage intention of carsharing
appears to be more pronounced for the Stadtmobil service. An interesting aspect is that, at
least when estimating the models separately, the opposite effect between the constructs
of attitude and usage intention was found. People with a positive attitude toward the
business model tend to have a higher willingness to use the free-floating service of Share
Now. This effect was not able to be revealed for the station-based carsharing offerings
of Stadtmobil.

An unresolved question is whether these differences, which can be observed for
the path coefficients when estimating the models separately, are statistically significant.
To answer this question (RQ1), we examined the results of the MGA, which enables a
comparison of the group-specific outcomes. These results are shown in Table 3.

There is a significant difference for the attitude and intention to use relationship. The
positive sign indicates that the path coefficient in the Share Now group is significantly
larger than in the Stadtmobil group. Another significant difference refers to the relationship
between initial trust and attitude. As shown in Table 2, the path coefficients in the Stadtmo-
bil group are larger than the path coefficients in the Share Now group. The third significant
difference relates to the effect between perceived behavioral control and intention to use.
Due to the negative sign, it is obvious that the path coefficient in the Share Now group is
significantly smaller than that in the Stadtmobil group.
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Finally, Table 4 addresses the second research question and provides an overview of
the total effects of each individual construct on usage intention, which was specified as the
target outcome construct.

Table 3. Absolute difference between path coefficients and significance for the Share Now group and Stadtmobil group.

Absolute Difference
between Path Coefficients
(Share Now—Stadtmobil)

p Value
(Share Now—Stadtmobil) Sig.

ATT→ IN 0.249 0.031 *
EC→ ATT 0.033 0.806 ns
EC→ INITIALTRUST −0.202 0.172 ns
EC→ PBC 0.088 0.470 ns
EC→ PMOBLIG 0.132 0.248 ns
EC→ SN −0.211 0.108 ns
INITIALTRUST→ ATT −0.184 0.029 *
INITIALTRUST→ PBC −0.133 0.133 ns
INITIALTRUST→ PMOBLIG −0.159 0.141 ns
INITIALTRUST→ SN −0.141 0.245 ns
PBC→ IN −0.218 0.025 *
PMOBLIG→ IN 0.066 0.300 ns
SN→ IN −0.010 0.909 ns

Note: Differences are significant if p ≤ 0.05 or p ≥ 0.95. * = significant differences; ns = non significant differences.

Table 4. Absolute difference between total effects and significance for the Share Now group and Stadtmobil group.

Hypotheses
Absolute Difference between

Total Effects
(Share Now—Stadtmobil)

p Value
(Share Now—Stadtmobil) Sig.

H1 INITIALTRUST→ IN −0.117 0.112 ns
H2 EC→ IN −0.028 0.823 ns

Note: Differences are significant if p ≤ 0.05 or p ≥ 0.95; ns = non significant differences.

Considering the two hypotheses, we concluded that there was no significant difference
in the total effects of initial trust on usage intention, or of environmental concern on usage
intention. However, when looking at the signs of the absolute differences between the total
effects, it was clearly shown that the total effect of both constructs in the Share Now group
tended to be less pronounced. Despite the lack of significance, the general line of argument
appeared to be supported.

5. Discussion

The aim of this empirical study was to examine whether there are differences in
the factors influencing the usage intention of free-floating carsharing in comparison to
station-based carsharing, with a particular focus on the effect of environmental concern
and initial trust. For this purpose, two standardized online surveys were conducted among
consumers within Germany, referring either to Share Now, the biggest free-floating operator
in Germany, or to Stadtmobil, the biggest station-based operator in Germany. The final
data set contained 262 observations (nShare Now = 98, nStadtmobil = 164). The results showed
a significantly stronger correlation between the attitude towards the carsharing business
model and the usage intention of free-floating compared to station-based services. It was
shown that the effect of perceived behavioral control on usage intention was significantly
smaller for the Share Now consumers. Although not significant, results appear to indicate
slightly higher total effects of environmental concern and initial trust on the usage intention
of station-based compared to free-floating carsharing.

The research clearly showed that the effects of antecedents on usage intentions for
carsharing services can substantially differ depending on the related business model (see
Tables 3 and 4). This interesting difference arises, for example, for the relationship between
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ATT and IN. In the case of Share Now, positive attitudes thus lead to a significantly higher
intention to use. For the station-based Stadtmobil sample, however, the effect is minimal
and not significant. One reason for this could be that the construct addresses aspects such
as enjoyment or pleasantness. These appear to be issues that are fundamentally more
strongly addressed by free-floating carsharing. The business model interacts in a more
“modern” way, for example, due to the general significance of the use of mobile phones
or specific gadgets, and the integration of human–machine interface approaches. Station-
based carsharing, by comparison, focuses on the primary use of a vehicle, and interactions
with the customer are more traditional.

Interestingly, the relationship between PBC and IN showed an initially unexpected
result. A more pronounced effect was seen in the case of station-based carsharing. Due
to the respective utilization structures, however, the PBC would be expected to be higher
in the case of free-floating carsharing. Objectively, this concept is comparatively simpler.
An app is the central mediator for all relevant aspects, such as booking options, access to
the vehicle, or payment functions. Station-based carsharing structures are usually more
complicated. For example, traditional key boxes are the only means of access to the vehicle.
One possible explanation for this result could be that, due to the strong similarity to other
everyday offers, access to free-floating carsharing is generally less questioned. Accordingly,
controllability and usability of the concept may play a subordinate role and are therefore
not questioned in detail by (potential) users.

6. Conclusions
6.1. Theoretical Implications

The findings provide valuable insights for future theoretical developments. Many
research statements regarding variables that determine usage intentions have been made
for carsharing in general, without respect to the individual specifics of a business model.
These distinguishing criteria could be used to describe the segment users in more detail.
Contributions therefore could serve as a direction for future context-related research on
carsharing acceptance and adoption within a certain business model context. In the current
study, the models explained different amount of variance regarding the target constructs
at Stadtmobil and Share Now. This suggests greater potential for business model-related
development of constructs that could explain the acceptance and usage intentions of a
specific carsharing service. This could be even more relevant in regard to other mobility
services, such as shared e-scooters, or the future usage potential of services, such as
automated ridesharing or robotaxis.

In line with existing research [27,29–31], however, the available data also show that
the initial trust factor is a significant influencing variable with regard to the acceptance and
intentions to use mobility concepts. This applies equally to the free-floating and station-
based concepts. Offering a reliable and trustworthy product is therefore of particular
importance to be able to attract customer groups to a particular range of products. In the
mobility sector, safety aspects appear to be particularly relevant in this respect; for example,
vehicle fleets should meet the highest safety standards.

Although the calculation of the absolute differences between the total effects did not
show significance, it is nevertheless clear that the total effect of both the EC and INITIAL-
TRUST constructs tends to be less pronounced in the Share Now group. This tendency
corresponds well with existing research results. These results show that environmental
awareness is more important in the case of station-based carsharing users [63]. The more
noticeable tendency of the trust factor in the case of the Stadtmobil group could be based on
the fact that users of traditional carsharing are more convinced about the idea of the concept
rather than its individual advantages, such as spontaneous car trips instead of using public
transport, for example. The fundamental trustworthiness of a concept, therefore, appears
to be an important prerequisite for traditional carsharing customers.
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6.2. Managerial Implications

Based on these findings, valuable insights for managers of carsharing operators can
be provided. The results clearly showed that environmental concern and trust tend to have
greater effects on usage intention for station-based carsharing; thus, these providers could
focus on addressing the sustainability effects of carsharing, and develop their offerings
and communication strategies around sustainability and a circular economy business
model [64]. A strong focus on electromobility vehicle fleets also appears to be promising.
By following this approach, the issue of environmental awareness would be directly
visible to (potential) customers. Particularly as a result of the controversial debate in
Germany about driving restrictions in inner-city areas, carsharing providers can make a
clear statement. It is also conceivable, on a transitional basis, to grant customers certain
advantages if an electric vehicle from the fleet is used instead of the conventional car. In
addition, emphasizing the trustworthiness of their services may have a positive effect on
their business success. As the attitude towards the respective carsharing business model
had a greater effect on the usage intentions of free-floating services, operators should
identify opportunities to strengthen the related factors. The construct contained the factors
of pleasantness and enjoyment. By providing technically sophisticatedsophistic solutions
with significant effects on enjoyment and entertainment (e.g., excellent booking apps or
car human–machine interfaces using a gamification approach), providers of free-floating
options, in particular, could achieve positive effects on usage intentions of their services
and their businesses.

6.3. Limitations and Future Research

The present study was an important first attempt to examine the possible factors
that determine the usage intentions of free-floating carsharing compared to station-based
carsharing. The consideration of these mobility services as two different carsharing options
is one of the main strengths of this study compared to the existing literature. Nevertheless,
the current study has some limitations, which also provide starting points for further
research, as follows.

An approach for future research could be the optimization of the sample with regard
to group size. Group sizes in the current study were slightly unbalanced, which might
affect the results of the MGA, and thus the statistical differences between the two carsharing
groups. Further data collection for the Share Now concept would, therefore, appear to
be necessary.

The underlying theoretical model [48] aims to examine the intentions of users. Al-
though this approach is not unusual in research, it should be considered that an intention
cannot necessarily be equated to an actual behavior. The origin model for ToPB [65] there-
fore considers the actual behavior of persons as a target variable. Future studies should
also address this aspect. In this context, the implementation of real user experience appears
to be promising. Although the available database includes actual carsharing users, it
also includes people who only have knowledge of the concepts but no practical experi-
ence. A standardized approach to test persons with experience of both station-based and
free-floating carsharing can thus further increase the quality of the data in this context.
Although environmental concern was found to have an influence on the topic of interest,
this influence was less pronounced than expected based on theory. One reason for this
could be the global level of operationalization. It can be assumed that this influencing
factor could be improved with the use of a more mobility-related operationalization. The
current study focused on classical influencing factors of ToPB, and was particularly inter-
ested in the constructs of environmental concern and trust, which are considered to be
highly significant in the existing literature. Nevertheless, it should be recalled that other
influencing factors are also discussed in the literature (e.g., sociodemographic factors or car
ownership). However, these were not considered in the present case. In addition, it must be
noted that the study design was only implemented in Germany. It is possible that different
effects may emerge in other country contexts. This is particularly conceivable for countries
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in which carsharing is used comparatively more or less intensively. Thus, to generate more
reliable results, the study design should also be applied to other country contexts.

Furthermore, a more in-depth analysis of concrete interventions with regard to the
factors of environmental concern and trust appears to be relevant. For example, what is the
influence of the special security concepts of mobility providers? What is the effect of the
predominant use of electric vehicles in the respective fleets? Therefore, the consideration
of qualitative methods, in addition to a quantitative approach to data collection, also
appears to be a worthy research topic. A stronger qualitative focus may be helpful to better
understand certain dependencies. However, for large samples, a qualitative approach
may also be problematic in terms of data handling and, in particular, evaluation. Thus,
a qualitative analysis of a single sub-sample is probably appropriate to obtain a better
understanding of this context.
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Table A1. Criteria for assessing convergent validity and reliability.

Share Now Stadtmobil

Construct Items Outer
Loadings AVE Cronbach’s

α

Dijkstra–
Henseler’s

ρA

Composite
Reliability

ρC

Outer
Loadings AVE Cronbach’s

α

Dijkstra–
Henseler’s

ρA

Composite
Reliability

ρC

Attitude

ATT1 0.847 0.682 0.922 0.929 0.937 0.807 0.692 0.925 0.926 0.940
ATT2 0.785 0.815
ATT3 0.823 0.851
ATT4 0.852 0.810
ATT5 0.727 0.795
ATT6 0.851 0.860
ATT7 0.886 0.880

Environmental
Concern

EC1 0.873 0.714 0.900 0.909 0.926 0.819 0.655 0.868 0.872 0.904
EC2 0.854 0.773
EC3 0.770 0.807
EC4 0.882 0.791
EC5 0.840 0.853

Intention (to use)
IN1 0.875 0.835 0.900 0.900 0.938 0.926 0.880 0.932 0.934 0.957
IN2 0.929 0.937
IN3 0.935 0.952

Initial Trust
TRUST2 0.937 0.901 0.891 0.926 0.948 0.953 0.917 0.909 0.916 0.957
TRUST3 0.961 0.962

Perceived
Behavioral Control

PBC2 0.859 0.737 0.882 0.894 0.918 0.880 0.726 0.874 0.885 0.914
PBC3 0.903 0.851
PBC4 0.860 0.886
PBC6 0.810 0.789

Perceived Moral
Obligation

PMOBLIG1 0.913 0.853 0.829 0.840 0.921 0.865 0.802 0.757 0.797 0.890
PMOBLIG2 0.934 0.925

Subjective Norms SN2 0.910 0.856 0.834 0.857 0.923 0.885 0.813 0.771 0.785 0.897
SN3 0.940 0.918

Note: Outer loadings and AVE refer to convergent validity. Cronbach’s α, Dijkstra–Henseler’s ρA and Composite Reliability ρC refer to reliability.
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Table A2. Fornell–Larcker criterion for assessing discriminant validity.

Share Now Stadtmobil

ATT EC IN INITIAL
TRUST PBC PMOBLIG SN ATT EC IN INITIAL

TRUST PBC PMOBLIG SN

ATT 0.826 0.832
EC 0.194 0.845 0.314 0.809
IN 0.697 0.175 0.914 0.689 0.241 0.938

INITIAL TRUST 0.438 0.168 0.426 0.949 0.635 0.370 0.579 0.957
PBC 0.622 0.172 0.774 0.462 0.859 0.756 0.223 0.847 0.582 0.852

PMOBLIG 0.149 0.625 0.201 0.195 0.144 0.924 0.261 0.571 0.253 0.428 0.258 0.895
SN 0.506 0.033 0.531 0.306 0.534 −0.014 0.925 0.610 0.358 0.570 0.522 0.570 0.300 0.902

Note: Diagonal elements in bold represent the square roots of the shared variance between the constructs and their indicators (AVE); off-diagonal elements represent the correlations among the constructs
(interconstruct correlation).

Table A3. HTMT values and 95% bias-corrected confidence intervals for assessing discriminant validity for the Share Now group.

Share Now

ATT EC IN INITALTRUST PBC PMOBLIG

ATT

EC
0.214

[0.098; 0.472]

IN
0.756 0.196

[0.649; 0.854] [0.091; 0.420]

INITIATRUST
0.467 0.181 0.470

[0.306; 0.606] [0.066; 0.401] [0.308; 0.603]

PBC
0.681 0.187 0.857 0.508

[0.551; 0.798] [0.090; 0.422] [0.757; 0.941] [0.348; 0.650]

PMOBLIG
0.166 0.714 0.234 0.220 0.172

[0.078; 0.415] [0.511; 0.865] [0.100; 0.417] [0.053; 0.431] [0.089; 0.371]

SN
0.564 0.104 0.609 0.344 0.620 0.076

[0.366; 0.741] [0.076; 0.308] [0.414; 0.789] [0.137; 0.555] [0.439; 0.787] [0.042; 0.334]

Note: 95% bias-corrected confidence intervals are reported in parentheses. Confidence intervals based on 5000 bootstrap subsamples.
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Table A4. HTMT values and 95% bias-corrected confidence intervals for assessing discriminant validity for the Stadtmobil group.

KERRYPNX Stadtmobill

ATT EC IN INITALTRUST PBC PMOBLIG

ATT

EC
0.342

[0.184; 0.503]

IN
0.742 0.258

[0.648; 0.820] [0.141; 0.402]

INITIATRUST
0.690 0.409 0.628

[0.589; 0.773] [0.204; 0.608] [0.533; 0.713]

PBC
0.839 0.242 0.929 0.645

[0.757; 0.906] [0.156; 0.403] [0.874; 0.975] [0.545; 0.738]

PMOBLIG
0.307 0.687 0.307 0.511 0.313

[0.127; 0.481] [0.489; 0.876] [0.133; 0.462] [0.268; 0.703] [0.134; 0.478]

SN
0.720 0.425 0.671 0.614 0.684 0.391

[0.598; 0.830] [0.275; 0.566] [0.528; 0.798] [0.489; 0.723] [0.537; 0.813] [0.226; 0.552]

Note: 95% bias-corrected confidence intervals are reported in parentheses. Confidence intervals based on 5000 bootstrap subsamples.
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