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Abstract: Current mobility trends indicate that the popularity of privately-owned cars will decrease
in the near future. One reason for this development is the diffusion of mobility services such as
car or bike sharing, or Mobility-as-a-Service (MaaS) bundles. Especially, MaaS bundles have the
potential to respond to environmental issues and provide reliable mobility to users, thus illustrating
the possibilities of being mobile without owning a car. Most of the past research on MaaS bundles,
however, has focused on bigger cities that already have good infrastructural bases. Building on
previous work in the MaaS field, we conducted a choice-based conjoint survey (n = 247) in Austria to
investigate consumer preferences for MaaS packages in a suburban area. Further, we gathered data
on the consumers’ willingness to pay, especially for including electric vehicles in the form of e-car
sharing and e-scooter sharing in MaaS packages. The results highlight the importance of package
price as the attribute with the highest impact on purchase intention. Further, participants in our
study most preferred MaaS packages that included e-car sharing to ones with e-scooter sharing.
Using latent class analysis, we classified the respondents into three different segments with varying
preferences for MaaS bundle features, and conducted market simulations.

Keywords: mobility-as-a-Service; electric vehicles; e-car sharing; e-scooter sharing; sustainable mobil-
ity; suburban area; choice-based conjoint; latent class analysis; willingness to pay; market simulations

1. Introduction

Currently, the majority of cars in use are household owned. However, on average,
these cars are parked 92% of the time, therefore their capacity is not nearly optimally
used [1]. Although the mobility sector is rapidly changing and the trend is to move away
from car ownership, it is still unclear how this market will develop [2]. Car sharing, as
an alternative to car ownership, is gaining momentum [3,4]. Generally, according to a
recent market forecast, the car sharing business will grow at an annual rate of more than
24% between 2020 and 2026 to more than USD 9 billion [5]. Besides the urban context,
more marginal suburban locations are showing the same trend [6]. Another trend likely
to have a high impact on future transport systems, is electrification [7]. Largely, electric
cars appear to be taking the lead as a green alternative to private cars [8,9]. Overall,
several studies indicate that electric vehicles (EVs) can positively address environmental
concerns e.g., [10–12]. Thus, new mobility services that build on sharing and electric
mobility such as Mobility-as-a-Service (MaaS) offerings could potentially provide green
and non-ownership alternatives to meet future customers’ estimated mobility needs [13].
One way of fostering MaaS adoption is to combine different mobility services (e.g., PT, car
sharing, bike sharing) in so-called “multimodal mobility or MaaS packages” to increase,
e.g., convenience, flexibility and cost reduction for customers e.g., [13–15]. Combining such
sustainable mobility solutions, Gould et al. [16] see MaaS as an opportunity not only to

Energies 2021, 14, 1088. https://doi.org/10.3390/en14041088 https://www.mdpi.com/journal/energies

https://www.mdpi.com/journal/energies
https://www.mdpi.com
https://doi.org/10.3390/en14041088
https://doi.org/10.3390/en14041088
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://doi.org/10.3390/en14041088
https://www.mdpi.com/journal/energies
https://www.mdpi.com/1996-1073/14/4/1088?type=check_update&version=2


Energies 2021, 14, 1088 2 of 25

decarbonize the transport sector, but also to foster the diffusion of EVs by including such
alternative means of transport in multimodal mobility bundles/MaaS packages [17]. In
the context of MaaS, Karlsson et al. [18], and other researchers [2,19] pointed out that to
meet users’ needs, more studies on large-scale implementation and detailed analysis of
potential users’ preferences regarding MaaS are essential. All pilot projects and studies
regarding MaaS packages to date have been conducted in big cities like Amsterdam,
Helsinki, London and Sydney [14,20–25]. Additionally, extant research has dedicated more
attention to studying best practices than to following a “bottom-up approach” that could
identify potential users’ preferences e.g., [26–28]. Our research aims to contribute to the
discourse on MaaS and attempts to close the research gap by identifying preferences related
to multimodal mobility packages’ features and respondents’ willingness to pay (WTP) in
less densely populated suburban districts. To reach this goal, we conducted a choice-based
conjoint (CBC) study (n = 247) including latent class analysis (LCA) and market simulations
(sensitivity analysis) to investigate potential consumers’ preferences for MaaS packages
in a suburban district of Klagenfurt, the capital of the Austrian federal state Carinthia. In
Klagenfurt’s Harbach district a real estate project for residential living, “hi Harbach”, is
currently being developed with a new multimodal mobility point (“hi MOBIL”; the project
“hi MOBIL—Multi-modal mobility node Klagenfurt-Harbach” is funded by the Austrian
Ministry for Transport, Innovation and Technology. Project leader: City of Klagenfurt;
other project partners: Diakonie de la Tour, Family of Power, Klagenfurt Mobil GmbH,
Landeswohnbau Kärnten, Vorstädtische Kleinsiedlung; Duration: 10/2018–09/2021.), the
first of its kind in Klagenfurt and in Carinthia. Once implemented, it will provide residents
with MaaS offerings. To our knowledge, only a few studies so far have analyzed consumer
preferences regarding multimodal mobility packages in similar contexts, i.e., in a suburban
area and/or residential settlement [29–31]. Besides this general aspect, our study is the
first to analyze EV inclusion, i.e., e-car sharing and e-scooter sharing, in MaaS packages.

The remainder of this paper is organized as follows: after briefly introducing the topic
in Section 1, Section 2 gives an overview of the scientific literature focusing on service
bundling in the mobility sector and related to MaaS. Section 3 introduces the sample and
the research method, and Section 4 provides the results. Finally, Section 5 discusses the
results, draws conclusions and suggests potential future research topics.

2. Literature Review
2.1. Service Bundling in the Mobility Sector

As new transportation modes (e.g., electric cars, e-scooters) and concepts (shared
mobility, MaaS) enter the market, their diffusion can be stimulated by bundling. Originally
developed in Helsinki [32], such MaaS packages or bundles are seen as a promising new
mobility concept that, in recent years, especially practitioners have given much attention.
The main idea of MaaS is to fulfil public mobility needs without people needing to own
a private car. An associated key issue to be addressed in MaaS relates to various kinds
of travel cards issued by different public transport (PT) companies or mobility service
providers [13,33]. Combining different transport modes and services within one journey,
i.e., using more than one of the PT, car sharing, ride sharing, taxi and bicycle options,
is not a new idea. However, with the most advanced and integrated form of MaaS the
whole package can be booked and (pre-)paid with, e.g., only one mobile application or
one card [2]. In the context of the above-mentioned trends, digitalization plays a central
role as it provides enhanced interconnectivity and gives users additional benefits, such
as saving time by giving alternative transport possibilities in organizing a trip. Further,
the new concept should not only facilitate the use of existing transport modes; it should
offer additional value, e.g., by simultaneously providing a higher service level or a lower
price [33].
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2.2. Overview of MaaS Initiatives, Concepts and Projects

Sweden and Finland with UbiGo and Whim, have acted as pioneers in introducing and
developing MaaS. UbiGo, a project piloted in Gothenburg, Sweden, in 2013 is often referred
to as the first real-life MaaS demonstration [34]. At the time, they offered 151 pilot users a
mobility package with several transport modes integrated in a single subscription [34–36].
By the end of the pilot project almost all participants expressed an interest in using UbiGo.
Reportedly, the trial users also developed more negative attitudes towards private car use,
and became more positive towards alternative modes of transport [37]. Further, Whim,
developed and launched in Finland in 2016, is operated as a MaaS initiative [38]. At Whim,
customers can choose between three types of bundles: the classic “pay-as-you-go” option,
the “Whim Urban” (€49 per month) that includes unlimited urban PT and discounted taxi
prices, and the “Whim Unlimited” (€499 per month) that offers unlimited access to PT,
taxis or a (shared) car. Besides these two promising MaaS concept implementations (UbiGo
and Whim), there are multiple other (pilot) MaaS projects that have been launched, espe-
cially in Europe, but also further afield. [23] provide a good overview of different studies
summarizing the features of and lessons learnt from integrated mobility solutions focusing
particularly on practice examples [39–42]. For instance, they mention Schad et al. [41]
whose work shows that multimodal mobility packages help people to change their habits
and rethink their mobility behavior. Nearly 90% of all users in their study’s sample started
using their own car less.

We took Kamargianni et al. [23] as a basis for this study, specifically the index (the
MaaS integration index) they developed, which enables a comparison between different
MaaS initiatives, concepts and projects. The index has three levels of integration related
to the different transport modes that are part of a MaaS package. The first level is ticket
integration which refers to the number of modes that can be accessed via a single ticket
or smart card. The second level is the integration of information and communication
technologies (ICT) via an application or online interface that can relate to two different
functions: journey planning and booking. The third level includes full integration of
the mobility modes in one single package where customers do pre-payment, thereby
purchasing a combination of mobility services for a specific amount (time or distance).
According to this MaaS integration index the two above-mentioned initiatives, UbiGo and
Whim, achieved the highest scores. Another initiative that scored highly on this index is
SHIFT. Initiated in 2013 in Las Vegas, SHIFT includes shuttle buses, bike sharing, car rental,
car sharing, and a valet service. In contrast to UbiGo and Whim, SHIFT is completely
institutionally integrated, offering unique mobility packages to customers. Further, SHIFT
owns all its vehicles, many of which are EVs, thereby following not only the sharing
concept, but also the electrification trend, on which our study also focusses.

Further, Kamargianni et al. [23] provide a good overview of different integration forms
in the personal mobility sector. They distinguish two levels of integration in their review,
namely partial integration and advanced integration (with or without mobility packages).
The partial integration category is illustrated by a system introduced in Belgium, built on a
concept developed in Brussels. The car-sharing company, Cambio, cooperates with STIB
(Société des Transports Intercommunaux de Bruxelles), a multimodal mobility operator for
PT, bike sharing and taxi services. The two service providers (Cambio and STIB) designed
a common smart card for users of both systems. Additionally, Cambio members enjoy
discounts if they subscribe to the STIB service. However, payments are not integrated, nor
is the ICT. To illustrate advanced integration, in Germany a few different concepts were
similarly brought together as mobility services: Qixxit, Moovel and Switchh. Qixxit has
included rail, urban PT, car sharing, car rental, bike sharing and taxi services, as well as
flights and coach trips on a national level. Through a smart app the user has access to
different services such as planning, booking, real-time information, and personalized trip
advice. Moovel, another national mobility integration service, in contrast to Qixxit, gives
ICT integration. Moovel’s single smartphone platform provides booking and payment for
nearly all services, which include PT, car sharing, bike sharing, national rail, taxi services,
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etc. [23]. Although, Switchh, developed for Hamburg (Germany), also represents advanced
integration in relation to the other two concepts, it still has potential for further integration
because currently it has no single invoice for payment of the services.

The advanced integration level includes the same basic components as those in the
mobility solutions identified as having partial integration; additionally, it has three particu-
lar identifying elements: ticket sales, payment options, and ICT integration. To illustrate,
Hannovermobil (2.0) provides a service in which users receive one bill that integrates all
the mobility services they used at the end of each month. A similar solution introduced
in Montpellier (France), is known as EMMA (EMMA is an integrated mobility platform
in the city of Montpellier, France. Transports de l’Agglomération de Montpellier (TAM)
is the key operator of EMMA services.). However, in contrast to Hannovermobil (2.0),
EMMA users can also purchase monthly or annual mobility contracts (including all the
TAM services). Depending on their needs, or their affiliation to different user groups, con-
tracts have different designs and payment structures (e.g., EMMA Young, EMMA Senior)
incorporating all three above-mentioned elements of advanced integration [23]. In addition
to these examples, the Netherlands has developed different concepts (e.g., Mobility Mixx,
NS-Business Card), as have different German speaking countries; however, they are still
in a research phase (Austria/Vienna: Smile; Germany/Berlin: BeMobility). The MaaS
concepts Kamargianni et al. (2016) have classified as offerings with the highest level of
integration are the ones already mentioned: UbiGo (Gothenburg), Whim (Helsinki) and
SHIFT (Las Vegas).

2.3. Consumer Preferences toward MaaS Packages

Huwer’s study [43] represents one of the first studies related to the subject of MaaS.
Very recently, scholars e.g., [2,19,21,44,45] advanced this field in studies on potential con-
sumers’ preferences towards services included in MaaS packages and their characteristics.
Methodologically, most of these studies used stated preference experiments, as does this
study [21,22,25,45–47].

Matyas and Kamargianni [24,47] conducted the first study in this field that used a
stated preference experiment to investigate consumer preferences for features of MaaS
bundles. They collected preference data in the Greater London area for different types of
MaaS subscription plans; fixed and flexible ones, the latter with a menu option to configure
mixed bundles. The bundles included PT, bike sharing, car sharing and taxi services, as
well as additional features such as bike sharing rental time of up to 60 min at a time or a
pooled taxi as an option. Their findings reveal that the type and number of transport modes
in the plans are important determinants of users’ willingness to subscribe to such plans.
Specifically, the respondents preferred PT to the other transport modes (e.g., bike sharing or
car sharing) in their plans. However, their preferences for sharing options were moderated
by their previous use of such services. Kamargianni et al. [23] and Guidon et al. [45]
also showed a high preference for PT in MaaS packages. To elaborate, [23] revealed the
highest preference for PT in combination with e-car sharing, on demand busses, and
e-bike sharing, in that order. In contrast, they found that potential customers showed
less preference for PT bundled with taxi services, ride sharing, and car rental services.
Guidon et al. [45] found the highest WTP for bundles that include complementary mobility
services related to PT such as car sharing and park-and-ride services. Ho et al. [22,46]
report on two stated preference studies relating to MaaS subscription plans conducted in
Sydney, Australia, and Tyneside, UK. These studies’ key findings include that individuals
are not willing to pay for bike sharing as part of MaaS packages, and that overall, discounts
should be offered on the bundled mobility services to increase MaaS package adoption.
Further, the high impact of subscription price on users’ purchase intention has also been
shown by [21,25]. Mulley et al. [25] reveal that what users are willing to pay for MaaS
bundles is even lower than the providers’ unit costs of providing the service included in the
bundle. More generally, [21,22] report a rather low overall intention of their respondents
to subscribe to MaaS offerings. In this regard, scholars show that habit (e.g., daily car or
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public transport usage) has a strong impact on users’ willingness to subscribe to MaaS
offerings e.g., [21,22,48], which is also reflected in general literature on transport mode
choice and modal diversion e.g., [49,50].

Our literature review on consumer preferences and WTP for MaaS bundles using
stated preference experiments highlights that nearly all earlier studies are focused on urban
areas. To the best of our knowledge only a few studies so far have analyzed consumer pref-
erences regarding MaaS packages in suburban areas and/or residential settlements [29–31].
Wright et al. [31], for instance, investigated MaaS bundles including PT and carpooling
services in four European suburban regions or areas (Canton Ticino, Brussels, Zagreb and
Ljubljana). The study was based on a pilot project called ‘RideMyRoute’, which included
an application to help users better plan their journey involving PT as well as carpooling.
In this study with relatively limited focus, surveys were administered before and after
the pilot project. Further, none of the studies we found in the literature investigated the
inclusion of EVs as part of MaaS bundles, such as e-car sharing or e-scooter sharing. Thus,
considering these research gaps, we seek to answer the following research questions:

• Research Question 1: What are the most attractive attributes of MaaS bundles in
suburban areas/residential settlements?

• Research Question 2: How high is the potential users’ purchase intention of MaaS
bundles that include EVs (i.e., e-car sharing and/or e-scooter sharing)?

• Research Question 3: What differences regarding respondents’ socio-demographic
(e.g., gender, age, income), psychological (e.g., climate change concerns) and behav-
ioral (e.g., car usage) characteristics can be identified between (non-)adopter groups
in suburban areas/residential settlements?

3. Methodology and Data
3.1. Data Collection and Sample

This paper builds on a web-based survey (n = 247) conducted in Austria in 2019
in course of the research project “hi MOBIL—Multi-modal mobility node Klagenfurt-
Harbach”. The hi MOBIL project’s goal is to install a multimodal mobility point as part of
the real estate project “hi Harbach” in Klagenfurt, Carinthia, that will provide residents
with MaaS offerings. Our sample consists of individuals who, at the point of testing, were
registered at the two involved real estate companies as prospective hi Harbach residents
and current residents in the Harbach district, which would also have the possibility of
using the multimodal mobility point (At the point of testing, 600 prospective residents of
hi Harbach were registered with the real estate companies. Due to data privacy issues the
real estate companies sent out the survey invitation (as well as two reminders) per email.
Of the prospective residents, 149 participated in our survey, which was a response rate of
24.8% for this subgroup of the sample. The residents in the Harbach district within a radius
of 1 km of the hi Harbach project (approx. 5943 individuals) were invited to participate in
the survey via mass mailing (including the survey link, which was directly indicated in the
text and alternatively accessible via QR code). Of these residents. 98 participated in the
survey, which was a response rate of 1.6% for this subgroup of our sample. We checked
for statistically significant differences in preferences between these two subgroups but
did not find any.). The questionnaire included a section on travel behavior and a conjoint
experiment to investigate preferences and WTP for different features of the multimodal
mobility offering, which included transport modes (e.g., PT, e-car sharing), contract termi-
nation modes, modes of access to the MaaS offering, and price per month. To incentivize
survey participation, the respondents could be included in a raffle offering prizes such as a
hotel voucher.

3.2. Choice-Based Conjoint

To identify the relative importance of the factors included in the study testing the
willingness to purchase MaaS bundles, we used conjoint analysis, or specifically, a CBC
experiment. This method is widely used in marketing research and practice (e.g., studying
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product design or pricing; conducting market segmentation based on stated preference
data, etc.) [51]. It counts as mainstream in research on decision-making [52,53] especially
due to its indirect approach to determining preferences for specific decision attributes
and attribute levels. The indirect questioning approach consists of several choice tasks
where respondents have to choose one of a number (typically 3 to 4) of alternative options
(e.g., existing or hypothetical products or services). The respondents’ choices are taken
as the dependent variable in the estimation model. The options in the choice tasks are
described along a set of pre-defined attributes with levels varying on a random basis
between the options within and between the choice tasks. These attributes and attribute
levels are treated as independent variables for which part-worth utilities are estimated
based on the assumption that these part-worth utilities add up to the overall utility of
the product or service [52–54]. This indirect, decompositional approach to measuring
preferences has several advantages over other methods (e.g., interview, survey). For
instance, CBC allows for a real-time collection of data and, thus, for a more direct and
accurate investigation of consumer decision models, which deals with issues typically
associated with methods based on self-reports such as social desirability and hindsight
biases e.g., [55]. Further, this research method is highly suitable for products or services
that are not in the market yet or of which the market diffusion is still limited [56,57]. This
is the case in our research context where we study preferences for MaaS bundle features
in Austria.

3.3. Survey Design

The survey consisted of two parts. First, we administered a questionnaire assessing the
mobility behavior of respondents (asking, e.g., “How often do you use the following trans-
port modes?”) and collecting data on their socio-demographic (e.g., gender, age, income)
and psychological (e.g., climate change concerns) characteristics (see Tables A1 and A2).
Second, we included the CBC experiment in the survey. Before the CBC experiment started,
the respondents received an introduction which gave them details on the attributes and
attribute levels that described the MaaS bundle options in the choice tasks (e.g., different
transport modes, modes of access) and provided an illustrative example (see Figure 1). The
study was pre-tested with the hi MOBIL project partners, experts from the mobility sector,
and potential users. Table 1 below summarizes the selected attributes and attribute levels
we used in this study.
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Transport modes

PT + bike-sharing

Contract termination 

modes

Half-yearly

Modes of access

Credit or debit card

Price (per month)

€30

Transport modes 

PT + bike- + e-car- + e-

scooter-sharing

Contract termination 

modes

yearly

Modes of access

200 m (approx. 3 min)

Price (per month)

€120

I would choose 

none of the 

presented options.

Transport modes 

PT + bike-sharing + e-

scooter-sharing

Contract termination 

modes

flexible

Modes of access

Stadtwerke Klagenfurt user 

card

Price (per month)

€90

Figure 1. Example of choice tasks.
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Table 1. Attributes and attribute levels included in the choice-based conjoint (CBC) experiment.

Attributes Description Levels

Transport modes
Transport modes included in the package
(incl. a specific number of free hours or

mileage 1)

PT + bike sharing
PT + bike sharing + e-scooter sharing

PT + bike sharing + e-car sharing PT + bike
sharing + e-car sharing + e-scooter sharing

Contract termination modes Possibility of changing the package or
cancel the contract

Annually
Bi-annually

Monthly
Flexible

Modes of access
Possibility of activating the individual

mobility offers for use

Mobility card 2 Stadtwerke Klagenfurt user card
Credit or debit card
Credit or debit card

Smartphone (via app)

Price (per month) Total monthly cost for all transport
modes included in the package

€30
€60
€90

€120
1 PT: Includes all busses of the Klagenfurt Mobil GmbH within the Klagenfurt central traffic area. Bike sharing: Only valid for the services
offered by nextbike within Klagenfurt. The bundle includes the basic tariff (€4/month). The first 30 min are free of charge for each rental;
each additional 30 min are charged with a €1 tariff. The 24 h-tariff starts with the 5th rental hour and will be charged at €9. E-car sharing:
Only valid for the services offered by FAMILY OF POWER. The bundle includes 10 h/month. Each additional hour will be charged at
€4.80. E-scooter sharing: Valid for all services offered by a specific provider (not defined yet at the time of data collection). The bundle
includes up to 10 rides (incl. unlocking) and max. 200 min/month. For additional services, unlocking will be charged at €1, and at €0.15 per
additional minute. 2 An own mobility card for using the MaaS bundle services independent of any specific service provider.

To investigate the impact of including EV sharing modes (i.e., e-car sharing and/or
e-scooter sharing) in MaaS bundles on the potential users’ purchase intention we used
the following four levels for the attribute transport modes: (1) PT + bike sharing (baseline
offering), (2) PT + bike sharing + e-scooter sharing (package that includes e-scooter sharing
only to determine part-worth utility for this specific EV sharing mode), (3) PT + bike sharing
+ e-car sharing (package that includes e-car sharing only to determine part-worth utility for
this specific EV sharing mode), and (4) PT + bike sharing + e-car sharing + e-scooter sharing
(package that includes both e-scooter sharing and e-car sharing, to determine part-worth
utility for combining these two EV sharing modes).

The conjoint experiment comprised 12 choice tasks, which is in line with other studies
in this field e.g., [58–60]. In general, the recommended number of choice tasks depends
on different parameters such as the number of attributes and attribute levels or the tar-
geted sample size [61]. Each of the choice tasks in this study comprised three options
of hypothetical MaaS bundles described by our four pre-defined attributes. In order to
mirror real purchase situations, we added a fourth alternative to each choice task, i.e., a
so-called “none option”, that respondents could choose if they did not prefer any of the
other three presented options (see Figure 1). In each choice task, the respondents had to
select which option of the four they preferred most. We designed our CBC experiment by
following a full-profile approach (all attributes were shown in each of the choice tasks) and
a balanced-overlap design strategy (balanced level of overlap of attribute levels between
alternatives within choice tasks) [61,62].

3.4. Data Analysis

We used Sawtooth Software’s Lighthouse Studio to design the CBC experiment and
to analyze the stated preference data. We applied a hierarchical Bayes (HB) model imple-
mented in Lighthouse Studio to estimate the part-worth utilities for the overall sample. The
HB procedure estimates robust part-worth utilities on an individual level, which makes it
superior to alternatives such as multinomial logit models that only estimate utilities on an
aggregated level [63,64]. For more details on the HB estimation procedure see [61]. We used
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the average root likelihood (RLH) value (geometric mean of all predicted probabilities) as
a measure of the goodness of fit of our model [61]. The average RLH value for our model
was 0.67, which means that our model was 2.7 times better than the chance model (0.25,
i.e., the predicted probability of randomly choosing one of the four options (1/4) within
each choice task).

Further investigating the results from the HB estimation, we used another well-
established method, LCA, that clusters the overall sample (n = 247) into largely homoge-
neous groups to gain more insight on the preference heterogeneity among respondents and
to identify different customer segments [65,66]. As LCA uses different starting points at
each computation, [66] recommends re-running the model several times and estimating a
number of different group solutions. Following this advice, we estimated two-group to
five-group-solutions and retained for each group solution the estimate with the highest
chi-square score. Besides the chi-square score, we also used other quality criteria—percent
certainty and the Consistent Akaike Information Criterion (CAIC)—to identify the best
segmentation result (see Table 2).

Table 2. Summary from latent class analysis highlighting best replications.

Groups Percent Certainty CAIC Chi-Square

2 36.43 5467.10 2993.70
3 40.45 5262.61 3324.11
4 42.79 5196.31 3516.33
5 43.89 5232.10 3606.46

The scores for percent certainty and chi-square can be interpreted as “the higher, the
better” as they indicate how much better a solution is in comparison to a “no segments”
solution. CAIC, on the contrary, needs to be minimized [67,68]. Table 2 shows that percent
certainty and chi-square advocated for a five-group-solution, but CAIC was at its minimum
with a four-group-solution. However, in order to define the optimal number of segments,
we additionally checked the group sizes (very large and very small groups should be
avoided), as well as the interpretability of the part-worth utilities and relative importance
scores of the groups, checking whether the groups and differences between them can be
described meaningfully, as the literature recommends [66]. Thus, the model we finally
chose was the three-group-solution (for further details on the customer segments, see
Section 4.3).

Further, we conducted a sensitivity analysis based on market simulations using part-
worth data by assessing different variations of MaaS bundles. We applied a randomized
first choice model to estimate the share of preference per customer segment for each of the
MaaS bundle scenarios [69].

4. Results
4.1. Part-Worth Utilities and Relative Importance Scores

In this section, we present the results regarding the relative importance of attributes
included in the CBC experiment (e.g., transport modes, price (per month)) and the part-
worth utilities per attribute level. The relative importance scores were determined by the
difference between the highest and lowest part-worth utility per level for each attribute
and represent the attribute’s impact on the dependent variable, i.e., purchase intention.
Due to standardization over all attributes the scores sum up to 100% making it possible
to compare the scores between attributes. Our results showed that the attribute price (per
month) was the most important consideration for the respondents in our sample (49.10%).
After price of the package, in terms of importance ranking, respondents rated transport
mode (27.28%), contract termination mode (13.19%), and modes of access (10.42%). These
findings indicated that monthly price had the largest effect on the overall utility of the
MaaS bundles and, thus, on respondents’ purchase intention. The attributes termination
mode and modes of access each had a relatively marginal effect on purchase intention.
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Further, Table 3 gives an overview of the part-worth estimation results per attribute
level with corresponding standard deviations and 95% confidence intervals. The part-
worth utility of an attribute level can only be compared to those of other levels of the
same attribute. It represents the desirability of a specific attribute level for the respondents
(e.g., the higher the utility score, the more positive its effect on the intention to purchase
the MaaS bundle). The attribute levels with the highest utility scores per attribute were as
follows: €30/month (lowest bundle price), bundles including all offered transport modes
(PT + bike sharing + e-car sharing + e-scooter sharing), flexible cancellation options, and
the Stadtwerke Klagenfurt user card as mode of access to the MaaS services. That the
respondents in our sample preferred the highest service for the lowest bundle price with
flexible cancellation options seems obvious. However, that the respondents preferred the
PT user card instead of an app was an interesting finding. In the questionnaire used in the
survey, we also directly asked the respondents to indicate their most preferred level for
each of the attributes (except for monthly price, of which the direct WTP was assessed in a
separate question) included in our conjoint design (build-your-own (BYO) exercise). The
results of the BYO exercise (see Table A7) show that direct preference for an app is twice
as high as for the Stadtwerke Klagenfurt user card (These different results of the direct
and indirect questioning approaches might be explained by this attribute, modes of access,
having the lowest relative importance (10.42%). This typically happens when respondents
do not pay close attention to variations related to an attribute in the choice tasks.). For the
other attributes, the BYO showed results similar to the CBC analysis.

Table 3. The hierarchical Bayes (HB) model estimation of mean utility values and mean relative importance scores (n = 247).

Attributes and Attribute Levels Mean Standard Deviation Lower 95% CI 1 Upper 95% CI 1

Transport Modes (m = 27.28; SD = 12.69)

PT + bike sharing −45.12 39.10 −49.99 −40.24
PT + bike sharing + e-scooter sharing −18.92 32.14 −22.93 −14.91

PT + bike sharing + e-car sharing 26.50 42.70 21.18 31.83
PT + bike sharing + e-car sharing + e-scooter sharing 37.54 28.92 33.93 41.14

Contract Termination Modes (m = 13.19; SD = 5.69)

Annually −22.51 20.62 −25.08 −19.94
Bi-annually −4.57 16.40 −6.62 −2.52

Monthly 11.33 14.47 9.52 13.13
Flexible 15.75 14.86 13.90 17.60

Modes of Access (m = 10.42; SD = 6.14)

Mobility card −0.16 21.52 −2.84 2.52
Smartphone (via app) −1.37 19.65 −3.82 1.09
Credit or debit card −3.83 15.29 −5.73 −1.92

Stadtwerke Klagenfurt user card 5.35 16.18 3.33 7.37

Price (per Month) (m = 49.10; SD = 13.62)

€30 101.62 44.88 96.02 107.21
€60 25.23 20.11 22.72 27.74
€90 −37.97 26.62 −41.29 −34.65

€120 −88.88 28.87 −92.48 −85.28

None 111.13 141.74 93.46 128.81
1 Confidence interval.

4.2. Willingness-to-Pay

To define the respondents’ WTP for the different attributes of MaaS packages included
in our CBC experiment, we transformed the part-worth utilities per attribute level into
monetary values. As we treated all independent variables (attribute levels, including the
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levels of the price attribute) as categorial variables in our estimation [70], we determined
the WTP for this part-worth model using the following formula [71,72]:

WTP (uij) = (uij − uij Default) ∗
pmax − pmin

upj max − upj min
(1)

This formula defines WTP as the difference between the part-worth utility (uij) of an
attribute’s (i) level (j) and a default part-worth utility (uij Default) (i.e., the least preferred
attribute level in the same attribute) multiplied by the price of one utility unit (i.e., difference
between the highest (pmax) and lowest (pmin) level of the price attribute divided by the
utility difference between the highest and lowest price level (upj max–upj min)). Figure 2
shows the WTP values indirectly calculated based on the results of the CBC experiment.
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Figure 2. Indirect willingness to pay (WTP) for attribute levels of Mobility-as-a-Service (MaaS) packages (relative to default).
Note: Bike sharing (BS), e-car sharing (ECS), e-scooter sharing (ESS), Stadtwerke Klagenfurt (STW).

In order to provide additional insight on the respondents’ WTP, we also included a
question in the questionnaire part of the survey asking directly how much the respondents
would be willing to pay for a MaaS package that meets their preferences. Overall, the
results indicated that study participants, if directly asked, were willing to pay approx. €52
for such a MaaS package. Figure 3 shows, based on the answers to this open question, how
many respondents in our sample (in percentage) were willing to buy a MaaS package at a
given price level. For instance, the market potential of a product with a price of €25 would
be 79%.
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Figure 3. Direct WTP and market potential for MaaS packages.

4.3. Customer Segments

In a further step, we applied LCA to further explore the heterogeneity of preferences
in the study sample. As described in Section 3.4, we chose a three-group-solution as our
final segmentation result applying multiple criteria. Tables 4 and 5 give detailed overviews
of the differences in the part-worth utilities as well as relative importance scores of the
attributes and attribute levels between the three customer segments. Building on insights
presented in the tables, we labelled these segments as convenience seekers, price-sensitive
worriers, and non-adopters.

Considering the respondents’ stated preferences on segment level, we labeled the first
potential adopter group convenience seekers (n = 77, 31.2% of the respondents). In general,
they rated price as the most important attribute (57.1%), as did respondents in the other two
segments. The attribute they rated as second most important, is transport modes (31.0%).
Considering the part-worth utilities for that attribute we found that the respondents in this
segment most preferred offerings including PT + bike sharing + e-car sharing + e-scooter
sharing. Contrary to the other two segments, this group preferred an own mobility card to
other modes of accessing the mobility services included in the bundle. Investigating socio-
demographic differences between the segments showed that convenience seekers were
significantly younger than non-adopters (p = 0.004) (see Tables A1 and A3). Regarding
household income (net/month) this group indicated the highest value on average (€2664.8);
however, their differences to the other two groups were statistically not significant. Further,
almost all respondents in this group (93.5%) owned at least one car which, compared to
the other segments, costed the most per month (approx. €260 for fuel, insurance, etc.).
In comparison to the other groups, a higher share of respondents in this segment used
their car on a daily basis (13% versus 9.7% of the price-sensitive worriers and 2.6% of
the non-adopters; see Tables A1 and A4). This group generally was the most interested
in and willing to adopt multimodal services, i.e., more than 71.4% of the respondents in
this segment indicated that they (most) likely would purchase a MaaS bundle that meets
their preferences. This was also reflected in the negative value of the none option in our
part-worth model (−150.90). Their directly indicated WTP for a MaaS package that met
their preferences was the highest among the three groups, i.e., €62.3, on average. In this
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regard, the convenience seekers significantly differed from the price-sensitive worriers
(€54.8, p < 0.001) and the non-adopters (€38.0, p < 0.001). Finally, the results showed
a significant difference regarding the subjective norm (peer group effect) between the
segments (p < 0.001). Regarding this variable, the convenience seekers (3.13) significantly
differed in relation to the other two segments, i.e., the non-adopters (2.61, p < 0.001) and
price-sensitive worriers (2.73, p = 0.004).

Table 4. HB model estimation of mean utility values per segment.

Segment 1:
Convenience Seekers

Segment 2:
Price-Sensitive Worriers

Segment 3:
Non-Adopters

Segment size n = 77 (31.2%) n = 93 (37.6%) n = 77 (31.2%)

Transport Modes

PT + bike sharing −63.41 −52.83 5.44
PT + bike sharing + e-scooter sharing −33.47 −25.11 −40.48

PT + bike sharing + e-car sharing 36.18 40.29 1.10
PT + bike sharing + e-car sharing + e-scooter sharing 60.70 37.65 33.95

Contract Termination Modes

Annually −7.23 −22.18 −75.28
Bi-annually −11.31 −0.17 −6.97

Monthly 8.02 12.30 25.09
Flexible 10.53 10.05 57.16

Modes of Access

Mobility card 18.02 −0.72 −6.04
Credit or debit card −7.69 −2.41 −5.58

Smartphone (via app) −6.61 −7.88 −0.83
Stadtwerke Klagenfurt user card −3.72 11.01 12.45

Price (per Month)

€30 106.25 131.43 116.19
€60 50.60 35.75 −58.44
€90 −34.78 −45.10 −17.18

€120 −122.08 −122.08 −40.57

None −150.90 114.21 353.73

Table 5. Attribute importance scores per segment.

Segment Segment 1: Convenience
Seekers

Segment 2: Price-Sensitive
Worriers

Segment 3:
Non-Adopters

Segment size n = 77 (31.2%) n = 93 (37.6%) n = 77 (31.2%)
Transport modes 31.0 23.3 18.6

Contract termination modes 5.5 8.6 33.1
Modes of access 6.4 4.7 4.6

Price (per month) 57.1 63.4 43.7
Total 100% 100% 100%

The second potential adopter segment was labeled price-sensitive worriers (n = 93,
37.6%). The respondents in this group paid the most attention of all groups to the monthly
price of the bundles in the choice tasks (63.4%). Further, they most preferred a monthly
contract termination mode in comparison to the other two groups that preferred a flexible
one. Regarding the mobility services included in the bundle, they most preferred a combi-
nation of PT + bike sharing + e-car sharing; rather than a package with the largest range
of services, i.e., one also including e-scooter sharing, they preferred the slightly reduced
choice, although the difference between these two part-worth values was small (40.29
and 37.65, respectively). These findings are in line with the results of our BYO exercise,
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which shows that this group found no added value if e-scooter sharing was included in
the package. Regarding age, the price-sensitive worriers were significantly younger than
the non-adopters (p = 0.001). Further, they expressed a significantly higher willingness to
adopt MaaS packages (61.3%) than the non-adopters group (36.4%, p < 0.001).

We labeled the third adopter segment non-adopters (n = 77, 31.2%). Our part-worth
estimates revealed the highest value of the none option in this group (353.73), indicating
that these respondents most often chose the none option in the choice tasks, i.e., they did not
prefer any of the three presented MaaS bundle variations. Further, in our direct question
on the general willingness to adopt MaaS bundles, this group was the least likely of all
three segments (approx. 36%) to adopt a MaaS package. They also showed a significantly
lower directly indicated WTP in relation to the other two segments (convenience seekers
p = 0.001; price-sensitive worriers p = 0.023). Although, this segment scored the lowest on
the willingness to adopt MaaS bundles, some other relevant criteria were insightful and
distinctive. This group stood out regarding the relatively high importance it assigned to
the attribute contract termination modes (33.1%) and its desire for flexibility in contract
termination. In contrast to the other segments, this group’s respondents were significantly
older (p < 0.001), with an average age of 52.2. Overall, compared to the other two segments
this group had the lowest share of car owners (83.1%), those who did own cars use them
the least often (only 2.6% indicated using their cars on a daily basis), and, apparently due
to low mobility needs, had the lowest monthly costs for a car (approx. €226), which might
partly explain their low interest in MaaS bundles.

4.4. Sensitivity Analysis on Segment Level

Building on the LCA results, we conducted a sensitivity analysis to test for differences
in the segments’ preferences (randomized first choice) regarding variations in the MaaS
bundle features. Following here, we present the results of four market simulations and
graphically summarize these results in Figure 4, below.
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4.4.1. Simulation 1: Transport Modes

For the first simulation we designed MaaS packages to evaluate the effect of different
transport mode combinations on the segments’ choice. All created packages differed
only regarding the transport mode attribute: (1) PT + bike sharing, (2) PT+ bike sharing
+ e-scooter sharing, (3) PT+ bike sharing + e-car sharing, and (4) PT+ bike sharing + e-
car sharing + e-scooter sharing. The other attributes were held constant at an annual
subscription, an own mobility card as access mode, and a price of €30 per month (This
price level seems to be realistic for a baseline offering of mobility services (i.e., PT + bike
sharing) as a monthly ticket at the Stadtwerke Klagenfurt would cost a city of Klagenfurt
resident €25 (see https://www.stw.at/privat/mobilitaet/tickets-tarife-und-abos/#30-tag
e-karte-umweltschutz), while they charge €4 per month for using nextbike’s bike sharing
services. An annual subscription mode would allow for lower prices per month if more
transport modes were added to the bundle, and an own mobility card for accessing the
services would allow a higher level of independence from only one provider.). The results
showed that the largest share of respondents in the convenience seekers’ segment (96%)
would prefer a bundle that includes PT+ bike sharing + e-car sharing + e-scooter sharing,
all else being equal. However, the difference between the most and second most preferred
levels (PT+ bike sharing + e-car sharing) was quite small (1.1 percentage points), which
suggested that e-scooter sharing provided these respondents only marginal value. Overall
this segment showed a very high preference (> 85% of the respondents in this segment
would choose this bundle in the market) for each of the bundle combinations, which
underlined their high willingness to adopt MaaS offerings. The group of price-sensitive
worriers most preferred a package including a combination of PT+ bike sharing + e-car
sharing as mobility services (65.1%). In contrast, the non-adopters showed consistently low
preference for all the package combinations in this first simulation (< = 3.9%).

4.4.2. Simulation 2: Contract Termination Modes

In the second simulation, we tested for preference share sensitivity regarding the
contract termination mode. We varied the attribute according to its four levels (annually,
bi-annually, monthly, flexible), while other dimensions were held stable as in the first
simulation (the attribute transport modes remained constant at PT + bike sharing). The
second simulation results revealed similar tendencies to those of the first simulation.
The convenience seekers most preferred a package with a flexible contract termination
mode and the price-sensitive worriers one with a monthly subscription. However, the
difference between the most and the second most preferred levels of the convenience
seekers (88.1% and 87.8% respectively) and the price-sensitive worriers (39.3% and 38.4%,
respectively) groups was only marginal. Again, this second market simulation highlighted
the significant willingness of respondents in the convenience seekers segment (>85%) to
adopt a MaaS package.

4.4.3. Simulation 3: Modes of Access

For our third simulation we varied the modes of access (mobility card, app, credit or
debit card, and Stadtwerke Klagenfurt user card) to our baseline MaaS offering, keeping all
other attributes stable. The results indicated that the mobility card was the most preferred
access mode among the respondents of the convenience seekers segment (85.8%), which
was the access mode we chose for our baseline MaaS bundle. The price-sensitive worriers
most preferred the Stadtwerke Klagenfurt user card, where 29.5% would be willing to
buy a MaaS package with such an access mode. The BYO exercise disclosed that the
most attractive access mode for all groups, would be the app. If the mode of access were
switched to this level (app), then the two likely adopter groups’ share of preference would
drop to 82.5% and 24.5%, respectively.

https://www.stw.at/privat/mobilitaet/tickets-tarife-und-abos/#30-tage-karte-umweltschutz
https://www.stw.at/privat/mobilitaet/tickets-tarife-und-abos/#30-tage-karte-umweltschutz
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4.4.4. Simulation 4: Price (Per Month)

The last sensitivity analysis varies the price level (€30, €60, €90 and €120), keeping all
other variables equal. This simulation reflected the tremendous importance of price for
the respondents in our sample. Specifically, the convenience seekers’ share of preference
for our baseline product (85.8%) would significantly drop to nearly half of its value, i.e.,
41.8%, if the price were to increase from €30 to €120. However, compared to the other two
groups, this segment remained the one with the highest willingness to pay in monetary
terms, as even at a price level of €120, a share of more than 40% of the respondents in this
sample would opt for such a MaaS bundle. The share of price-sensitive worriers would
drop from 25.2% for the reference product to 4.0% if the price of the MaaS package were
doubled to €60.

4.5. Insights on Electric Vehicles as a Part of the MaaS Packages

Besides considering the respondents’ preferences for various features of MaaS pack-
ages, this study took a closer look at the role of EVs, i.e., e-car sharing and e-scooter sharing,
in MaaS bundle adoption. Our CBC experiment’s results suggest that the respondents
in our sample strongly prefer a MaaS package including e-car sharing to one including
e-scooter sharing. The differences between the part-worth utilities of the transport mode
levels clearly suggested this in that, compared to PT + bike sharing (reference level) utility
increased by 26.20 points if e-scooter sharing was added to the bundle (see Table 3), whereas
it increased by 71.62 points if e-car sharing was added. Additionally, the difference between
the level PT + bike sharing + e-car sharing and the level which included all transport modes,
was only 11.03 utility points. This finding was also reflected in our CBC experiment’s
segment level results for our two potential adopter groups. For the price-sensitive worriers,
part-worth utility even decreased from 40.29 to 37.65 (see Table 4) if e-scooter sharing was
added to a bundle that has PT + bike sharing + e-car sharing. The results of the BYO
exercise provided an even clearer picture (Table A7): 14.6% of the respondents would opt
for a bundle including PT + bike sharing + e-scooter sharing and about one third (34.8%)
would opt for the same bundle that had e-car sharing, instead.

Further, we asked the respondents in the questionnaire part of our survey to indicate
what transport modes they would include in a MaaS bundle. The survey participants rated
several transport modes on a scale ranging from 1 = “should not be included at all” to
4 = “should definitely be included”. Table 6 below shows the share of respondents that
selected each of these scale values, and Table A6 gives an overview of the rating means of
the segments compared to the overall sample. In the last column of this table, we summed
up the shares for the two highest preference levels (should definitely be included and
should be included). The results show that e-car sharing was selected by 68.8% of the
respondents to be (definitely) included in a MaaS bundle, and thus ranked third after two
modes representing PT. Respondents preferred e-car sharing even more than conventional
car sharing (63.2%). Interestingly, bike sharing and e-bike sharing were equally preferred
(58.3%). Of the respondents, 43.3% selected e-scooter sharing to be included in a MaaS
bundle, whereas only 27.5% of the respondents selected e-load-cycle sharing that we had
also included in the list.
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Table 6. Results for direct question on preferred transport modes to be included in MaaS bundle.

Should Definitely
Be Included

Should Be
Included

Should Not
Be Included

Should Not Be
Included at All

Sum of Columns “Should
(Definitely) Be Included”

PT (e.g., bus, tram, metro) 78.14% 14.57% 2.43% 4.86% 92.71%
Train (e.g., regional train) 42.11% 30.77% 14.57% 12.55% 72.87%

E-car sharing 38.06% 30.77% 11.34% 19.84% 68.83%
Car sharing 33.20% 29.96% 15.38% 21.46% 63.16%
Bike sharing 29.55% 28.74% 15.38% 26.32% 58.30%

E-bike sharing 29.55% 28.74% 14.98% 26.72% 58.30%
Micro-PT 21.86% 22.27% 19.84% 36.03% 44.13%

E-scooter sharing 23.08% 20.24% 15.38% 41.30% 43.32%
Taxi 19.84% 18.62% 15.38% 46.15% 38.46%

E-load-cycle sharing 12.15% 15.38% 22.27% 50.20% 27.53%
Other 4.17% 5.56% 6.94% 83.33% 9.72%

5. Discussion and Conclusions

Based on the fact that the transport sector is the highest contributor to greenhouse gas
emissions [73], Collins et al. (p. 640, [74]) noted that selecting travel modes is “among the
most environmentally-significant decisions faced by individuals”. Thus, in the context of
the present study and following recent calls in the literature e.g., [21,45], we investigated
individuals’ preferences for MaaS bundles that include more sustainable transport modes
(i.e., PT, bike sharing, e-car sharing, e-scooter sharing) with the ultimate goal of decreasing
individual car ownership and usage. In contrast to existing studies that have mainly
focused on urban areas, we aimed to gain insight on potential adopters’ preferences for
MaaS packages in sub-urban areas. Further, the study intended to shed light on the impact
EVs, i.e., e-cars and e-scooters, included in MaaS bundles would have on the adoption of
such multimodal mobility services.

5.1. Discussion of Results and Implications

The study’s findings highlight the importance of a MaaS bundle’s price regarding its
acceptance, as other researchers have shown in the past, studying different geographical
contexts e.g., [21,22,25,46]. The CBC results reveal that price contributes nearly 50% (49.10%)
to the overall utility of the average respondent in our sample. Directly asked, the average
study participant would be willing to pay approx. €52 for a MaaS package that meets
their preferences. Although the LCA results show that there are differences between the
segments in the relative importance values they assign to the price attribute, they are still at
a high level (e.g., the lowest relative importance value is 43.7% for the non-adopters group).
The convenience seekers segment shows the highest WTP in both the CBC analysis and the
direct question implemented in the questionnaire part of the survey. The differences in the
part-worth values for the levels €30 (106.25) and €60 (50.60) for the convenience seekers
is much smaller (55.65 utility points) than for the other potential adopter group, i.e., the
price-sensitive worriers, (95.67 utility points). The differences between the two groups are
quite similar in the part-worth utilities for the higher price levels. This group difference
in price sensitivity is also reflected in the simulation results. Moreover, average direct
WTP indications significantly differ (p < 0.001) between the convenience seekers (€62.3)
and the price-sensitive worriers (€54.8). The implications of these findings are that MaaS
package providers need to consider varying WTP thresholds between different potential
user segments, such as offering price-differentiated bundles (e.g., services or features that
are included or excluded in the different bundles). Further, MaaS bundles’ price could
be decreased by government subsidies (e.g., for using PT, as is already the case in Vienna
where an annual PT pass at €365 costs comparatively much less than a 24 h-ticket at €8, and
as is currently under discussion for roll-out in a similar way nationally, as the 1-2-3-ticket).
However, recent scholarly work suggests that price sensitivity related to MaaS adoption
is more pronounced in the early stages of market diffusion and might decrease with the
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maturity of the market and MaaS technology (e.g., an app) due to commuters’ increased
experience with the new offerings [75].

The findings regarding the overall price the respondents in our study are willing to
pay for MaaS services are related to the question of what the respondents are willing to pay
for specific features of a MaaS offering. Our findings show that the second most important
attribute in our stated preference analysis is transport mode (27.28%), i.e., what (type and
quantity) of mobility services are included in the MaaS bundle. Overall, our analysis shows
that the respondents prefer larger bundles (i.e., highest part-worth utility for PT + bike
sharing + e-car sharing + e-scooter sharing; 37.54 part-worth utility) to smaller bundles (i.e.,
PT + bike sharing; −45.12 part-worth utility). On a more detailed level, our results suggest
that the respondents do not perceive as much value in e-scooter sharing as in e-car sharing.
If asked directly, almost 70% of the respondents in our sample would choose e-car sharing
while only about 43% would choose e-scooter sharing as a basic component of MaaS
packages they would purchase. Besides the fact that e-car sharing is a better substitute to
private car ownership than e-scooter sharing, we found three reasons to be quite plausible
explanations of these findings. First, e-scooter sharing is still quite novel in Austria, and
more so in Klagenfurt. Although literature on product or service bundling suggests that
product spill-over effects from more mature to less mature products or services increase the
acceptance of the overall bundle [76–78], we cannot find such an effect in our survey results.
Generally, the experience with sharing services is rather low in our sample, although the
experience with (e-)scooter sharing is comparatively higher than for the other sharing
modes (see Table A5). Second, an explanation for the lower preference for e-scooter sharing
might be that e-scooters suffer from the same disadvantages as bikes such as in being
dependent on weather conditions. Thus, as bike sharing, together with PT, was already
included as baseline elements of the MaaS bundle, the respondents in our sample might
not have perceived additional value in the mobility services provided by e-scooter sharing.
Third, research on product/service bundling emphasizes the importance of value-adding
complementarity of the products or services in the bundles, because otherwise consumers
are more likely to purchase the products or services separately e.g., [77,79]. This agrees with
Guidon et al.’s [45] findings, which showed that complementary mobility services such
as PT and car sharing achieved the highest WTP among their respondents. The particular
reasons at play regarding the lower preference for e-scooter sharing and similar transport
modes (e.g., e-bike sharing) does, however, need further research. Nevertheless, these
findings have important implications for the configuration of MaaS packages.

We found the other attributes we included in the CBC experiment (contract termi-
nation modes, modes of access) of marginal relative importance regarding respondents’
willingness to adopt MaaS bundles (13.19% and 10.42%, respectively); however, we noticed
some interesting differences between the three segments. For instance, one third (33.1%) of
the overall utility of the average respondent in the non-adopters group can be attributed
to the contract termination mode. This segment specifically prefers flexible cancellation
options, which could be a potential lever to convince current non-adopters to try out MaaS
offerings, as they would be able to terminate the subscription easily and on short notice if
they do not find it useful or practical. Further, the mode of access seems to be of marginally
higher importance to the convenience seekers who would prefer an own mobility card
rather than the Stadtwerke Klagenfurt user card, which was the most preferred level among
the respondents of the other two groups. However, as we found contradictory results in our
BYO exercise revealing the highest preference for accessing the services via a smartphone
app (43.7% of the respondents), we encourage scholars to conduct further research in
this field.

Overall our results show that the willingness to adopt MaaS bundles is rather high
in our sample (56.7% indicate that they would (very) likely adopt a MaaS bundle that
meets their preferences). However, whether the respondents in our sample would actually
decrease individual car usage by adopting MaaS packages, remains an open question,
which can only be answered in a real-life setting and by applying a longitudinal study
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design. Studies that investigated the success of MaaS pilot projects report that, at least, the
immediate effects on the reduction of car usage are positive e.g., [41], but the sustainability
of such behavioral changes is still unclear. Further, our study confirms the high preference
for PT to be included in MaaS packages, as other scholars have also found in the past
e.g., [21,24,45,47]. For instance, 92.7% of the respondents indicated that PT (e.g., bus, tram,
metro) and 72.9% indicated that trains (e.g., regional trains) should (definitely) be included
in a MaaS bundle.

Finally, we also tested for differences between the identified segments in socio-
demographic, behavioral (mobility behavior), and psychological characteristics. Surpris-
ingly, we did not find statistically significant differences between the two potential adopter
groups and the non-adopters regarding sustainability-related psychological or behavioral
variables investigated in our study, such as climate change concern, pro-environmental
attitude or energy-saving behavior. This finding seems to refer to the often cited “attitude-
behavior gap” or “attitude-intention-behavior gap” (for a recent literature review see
e.g., [80]), explaining why pro-environmental attitudes often do not transform into pro-
environmental behavior, or in our case, into purchase intention of environmentally friendly
products. Further, in line with our results, Schikofsky et al.’s [81] qualitative study reports
that pro-environmental attitudes are of “subordinated relevance” for the intention to adopt
MaaS packages. However, they found that psychological needs such as autonomy, com-
petence and relatedness to a social peer group are good predictors of the intention to use
MaaS offerings. Thus, future research might further investigate the socio-psychological de-
terminants of the intention to adopt MaaS offerings, as such insights could have important
implications for how service providers should design offerings and marketing campaigns
and what motives and attitudes of potential adopters they seek to address.

5.2. Limitations and Further Research

As with any research, the results of our study are subject to some limitations. First,
it is important to mention that we drew the study sample from a sub-urban district in
Klagenfurt, Carinthia. Thus, our analysis is limited to a specific regional section of the
Austrian population. In future, research should test our findings in other (sub-urban)
regions in Austria and in different demographic and cultural contexts. Second, looking
more closely at methodological limitations, although the MaaS packages we tested were
developed to be as realistic as possible, respondents’ decisions would still not be the
same as real-life decisions in purchasing such packages and actually paying for these
services. Future studies could compare stated preference data, like ours, with revealed
preferences for MaaS offerings actually implemented in the market. Third, in the conjoint
part of our study only a limited number of attributes and attribute levels were included.
Building on a literature review, as well as on interviews with experts, stakeholders, potential
adopters and the likes, there is a wide pallet of factors potentially influencing travel
mode choice generally, and affecting purchase intention of MaaS packages, specifically
(e.g., availability of transport modes within a certain distance to home/work, transfer time
between modes, employers’ financial support of MaaS bundles, etc.). Further, we would
encourage future research that combines preference data with data from secondary sources,
such as transport sector-related characteristics of the cities or rural areas the respondents
live in. For instance, [30] used local characteristics of 15 European cities, such as weather, PT
satisfaction, density, city structure and the likes, to design multimodal mobility packages
customized to the particularities of the cities. Additional analyses could further investigate
potential supply-side effects of different local or regional MaaS offerings (e.g., implications
for raw material and energy demand, settlement and housing patterns, etc.) [82]. Finally,
although, we included a few psychological variables in our study, this still represents
only a fraction of the individual characteristics that could be important for understanding
potential MaaS package adopters’ preferences and for distinguishing between potential
adopters and non-adopters. Future research should take this into account, and could use
this study as a point of departure, considering a range of other factors not included here
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but found to be relevant in general literature on travel mode choice (e.g., affective factors
such as comfort, symbolic factors such as status and prestige, etc.). For instance, we would
anticipate that respondents who pay high attention to status symbols are less likely to
adopt MaaS packages e.g., [83].
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Appendix A

Table A1. Description of the sample and the segments.

Variable Sample Convenience Seekers Price-Sensitive Worriers Non-Adopters

Demographic Variables
Age 46.6 44.47 43.68 52.21

Gender (man) 34.0% 32.5% 35.5% 33.0%
Education

Compulsory school 6.1% 5.2% 2.2% 11.7%
Vocational training 39.3% 44.2% 39.8% 33.8%

High school 25.5% 24.7% 26.9% 24.7%
Collage/university 29.1% 26.0% 31.2% 29.9%

Income €2513.1 €2664.75 €2601.24 €2255.12

Mobility Behavior Related Variables

WTP for MaaS €51.88 €62.32 €54.77 €37.95
WTA 1 MaaS ((most) likely) 56.7% 71.4% 61.3% 36.4%

Car ownership (at least one car) 89.5% 93.5% 91.4% 83.1%
Daily car usage (as driver) 8.5% 13% 9.7% 2.6%
Cost for car (per month) €238.52 €257.38 €230.42 €225.94

Socio-Psychological Variables

Climate change concerns 3.86 3.87 3.88 3.82
Pro-environmental attitude 3.36 3.40 3.30 3.41

Values (Schwartz’s value scale) 3.80 3.95 3.72 3.74
Energy-saving behavior 3.02 3.07 2.97 3.03

Subjective norm 2.82 3.13 2.73 2.61
Intention towards using PT 2.63 2.78 2.60 2.52

1 Willingness to adopt.
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Table A2. Psychographic measurement scales and items with origin.

Scheme Psychological Items Origin

Climate change concerns (1 = not
worried at all; 5 = very worried) How worried are you, if at all, about climate change? Leiserowitz et al. (2019) (N/A)

Pro-environmental attitude (α = 0.89)
(1 = not agree at all; 4 = fully agree)

I would say of myself that I am environmentally conscious.
Being environmentally friendly is an important part of my personality.
I would describe myself as someone who cares about the environment.

Whitmarsh and O’Neill (2010) (α = 0.70)

Values ((short) Schwartz’s value
scale) (α = 0.70) (1 = not important at

all; 6 = very important)

POWER (social power, authority, wealth)

Schwartz (1992, 1996) (α = 0.89)

ACHIEVEMENT (success, capability, ambition, influence on people and events)
HEDONISM (gratification of desires, enjoyment in life, self-indulgence)
STIMULATION (daring, a varied and challenging life, an exciting life)

SELF-DIRECTION (creativity, freedom, curiosity, independence, choosing one’s own goals)
UNIVERSALISM (broad-mindedness, beauty of nature and arts, social justice, a world at peace, equality,

wisdom, unity with nature, environmental protection)
BENEVOLENCE (helpfulness, honesty, forgiveness, loyalty, responsibility)

TRADITION (respect for tradition, humbleness, accepting one’s portion in life, devotion, modesty)
CONFORMITY (obedience, honoring parents and elders, self- discipline, politeness)

SECURITY (national security, family security, social order, cleanliness, reciprocation of favors)

Energy-saving behavior (α = 0.68)
(1 = never; 4 = always)

Turn off lights, the computer and other electronic devices when they are not needed.

Spence, Leygue, Bedwell and O’Malley
(2014) (α = 0.60)

Using warmer clothes at home instead of heating more.
Disconnect the phone and other devices to be charged as soon as they are fully charged.

Walk short distances or use the bike.
Choose holiday destinations that do not require a flight.

Consume seasonal, local and organic foods.
If possible, avoid the consumption of meat products.

Engage for energy saving measures writing letters politicians and/or the employer, as well as similar actions.

Subjective norm
(α = 0.87) (1 = not agree at all;

4 = fully agree)

Most people who are important to me would support me using public transport for daily travel.
Bamberg, Rölle and Weber (2003) (N/A)Most people who are important to me think that I should use public transport for daily travel.

Most people who are important to me think it is good if I would give up on car.

Intention towards using PT (1 = not
agree at all; 4 = fully agree) My intention to use public transportation on my regular trips (shopping, leisure, university, work) is strong. Friedrichsmeier, Matthies and Klöckner

(2013)
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Table A3. ANOVA summary table of differences between segments 1,2.

Source Sum of Squares df Mean Square F p

Age a,b 3565.88 2 1782.94 8.12 0.000
WTA c,d 32.86 2 16.43 12.04 0.000
WTP e,f 24,124.66 2 12,062.33 7.09 0.001

Values g,h 2.73 2 1.36 5.56 0.004
Subjective

norm i,j 11.25 2 5.62 8.94 0.000

a Convenience seeker vs. non-adopters—p = 0.004, b Non-adopters vs. price-sensitive worriers—p = 0.001,
c Convenience seeker vs. non-adopters—p = 0.000, d Non-adopters vs. price-sensitive worriers—p = 0.001,
e Convenience seeker vs. non-adopters—p = 0.001, f Non-adopters vs. price-sensitive worriers—p = 0.023,
g Convenience seeker vs. non-adopters—p = 0.023, h Convenience seekers vs. price-sensitive worriers—p = 0.006,
i Convenience seeker vs. non-adopters—p = 0.000, j Convenience seekers vs. price-sensitive worriers—p = 0.004.
1 Post hoc test after Turkey HDS. 2 Variables not listed in this table did not reveal statistically significant differences
between the segments.

Table A4. Summary table for usage frequency of different transport modes (% of the respondents).

Usage Frequency of Different Transport Modes Daily Min. Once
a Week

Min. Once a
Month

Few Times
per Year

Rarely or
Never

Car (as driver) 8.5 20.6 6.5 12.6 51.8
Car (as co-driver) 4.9 12.6 11.3 17.8 53.4

PT (e.g., bus, tram, metro) 12.6 8.9 17.8 27.9 32.8
Train (e.g., regional train) 1.2 2.0 12.1 33.6 51.0

Motorbike 1.2 4.0 3.2 2.0 89.5
Bike 25.9 21.9 12.1 16.2 23.9

E-bike 2.0 2.8 1.2 2.8 91.1
Walking 59.5 23.5 10.1 2.0 4.9
Micro-PT − − − 5.3 92.7

Taxi − 0.8 6.1 38.5 54.7
(E-)load-cycle − - - 1.2 98.8

(E-)scooter − 1.6 3.6 6.1 88.7

Table A5. Summary table for usage frequency of different sharing modes (% of the respondents).

Usage Frequency of Different Sharing Modes Daily Min. Once
a Week

Min. Once a
Month

Few Times
per Year

Rarely or
Never

Car sharing 0.8 0.8 2.0 3.6 92.7
E-car sharing − − − 2.0 98.0
Bike sharing − − 1.6 2.8 95.5

E-bike sharing − − − 1.6 98.4
(E-)load-cycle sharing − − 0.4 − 99.6

(E-)scooter sharing − 0.8 3.2 4.5 91.5

Table A6. Results for direct question on preferred transport modes to be included in MaaS bundle (mean).

Sample Convenience Seeker Price-Sensitive Worrier Non-Adopter

PT (e.g., bus, tram, metro) 3.68 3.57 3.78 3.65
Train (e.g., regional train) 3.03 2.88 2.91 3.42

E-car sharing 2.88 2.90 2.83 2.94
Car sharing 3.08 3.18 3.06 2.96
Bike sharing 2.79 2.76 2.99 2.52

E-bike sharing 2.81 2.83 2.87 2.69
Micro-PT 2.37 2.32 2.27 2.60

E-scooter sharing 2.07 1.88 2.09 2.31
Taxi 1.99 1.96 1.92 2.15

E-load-cycle sharing 2.39 2.49 2.53 2.02
Other 1.30 1.41 1.29 1.20
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Table A7. Results of BYO exercise (% of the respondents).

Attributes Sample Connivence Seekers Non-Adopters Price-Sensitive Worriers

Transport Modes

PT + bike sharing 23.9 23.4 37.7 12.9
PT + bike sharing + e-scooter sharing 14.6 18.2 10.4 15.1

PT + bike sharing + e-car sharing 34.8 28.6 28.6 45.2
PT + bike sharing + e-car sharing +

e-scooter sharing 26.7 29.9 23.4 26.9

Contract Termination Modes

Annually 5.7 6.5 6.5 4.3
Bi-annually 8.9 10.4 3.9 11.8

Monthly 35.6 35.1 31.2 39.8
Flexible 49.8 48.1 58.4 44.1

Modes of Access

Mobility card 20.6 22.1 22.1 18.3
Smartphone (via app) 43.7 46.8 33.8 49.5
Credit or debit card 13.8 14.3 13.0 14.0

Stadtwerke Klagenfurt user card 21.9 16.9 31.2 18.3
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