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ABSTRACT

Mobility is undergoing a major transformation, driven by the development of new
technologies applied to transportation and the emergence of new, more sustainable forms of
travel. One of the emerging trends that is attracting the most interest from researchers,
entrepreneurs and policy makers is Mobility as a Service (MaaS). MaaS is a personalized
mobility service that is adapted to the specific needs of customers, as it tries to provide the
best transport solution from the perspective of the end user. Access to MaaS services by all
segments of the population is essential.

The objective of this study is to explore in depth motivators and barriers in the intention to
adopt MaaS by potential users, as well as to identify features that MaaS should offer
according to their expectations and needs. The work focuses on the city of Malaga, where a
qualitative study is carried out through semi-structured interviews. This methodological
approach is valuable for capturing transport user needs, preferences and attitudes that are
difficult to identify with quantitative methods.

Usefulness in travel planning has emerged as the main motivator from the point of view of
potential users. While the Need to learn how to use the MaaS apps is the most important
barrier to adoption. Multimodality is the main MaaS feature demanded by all age groups,
although there are others that differ by age. The research results provide useful criteria for
decision making by stakeholders (public administrations, policy makers, transport planners,
transport operating companies, etc.), by identifying some key insights that must be
considered for the successful adoption of these technologies in society.

1. INTRODUCTION
Mobility is currently undergoing a major transformation, promoted to a large extent by the
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emergence of new, more sustainable forms of travel, driven by the development of new
technologies applied to transportation. One of the emerging trends that is attracting the most
interest from researchers, entrepreneurs and policy makers is Mobility as a Service (MaaS).

MaaS can be defined as a type of service that, through a digital platform, allows users to
plan, book and pay for multiple types of mobility services. The idea is to move from a model
based on vehicle ownership to a model based on services, which includes shared modes of
transport (cars, motorcycles, mopeds, bicycles, electric scooters, personal mobility vehicles,
etc.), as well as integration between them and with public transport (Hensher et al., 2021).
This trend represents an opportunity to achieve sustainable mobility goals, such as
decreasing transport emissions and traffic congestion by reducing private vehicle ownership.

Access to MaaS services by all population groups is essential. MaaS is a personalized
mobility service that is oriented to the particular needs of customers, as it seeks to offer the
best transport solution from the point of view of the end user (Jittrapirom et al., 2017). The
published literature has highlighted the need to address MaaS research that pay more
attention to the role of end users (Casady, 2020). Identifying the key factors affecting
potential user acceptance and better understanding their needs is an important support to
ensure the success of MaaS (Ye, Zheng & Yi, 2020).

Based on these premises, the aim of this work is to gain a deeper understanding of the
motivators and barriers of the intention to adopt MaaS by potential users, as well as to
explore the features that MaaS should offer according to their expectations and needs. This
will allow us to identify the key elements that must be taken into account for the successful
adoption of these technologies in society.

The research focuses on the city of Malaga, where a qualitative study is carried out through
semi-structured interviews. Qualitative methodologies, such as interviews, are a valuable
tool for capturing the needs, preferences and attitudes of transport users that are difficult to
identify through quantitative approaches (Clifton & Handy, 2003). Moreover, qualitative
research approaches focusing on the point of view of potential users in cities that are in the
early stages of MaaS development, such as Malaga, can yield useful results for the successful
implementation of MaaS.

2. CHARACTERISTICS OF MAAS: A LITERATURE REVIEW

In accordance with the literature, MaaS is based on three main elements that, together, allow

users to make seamless intermodal trips (Kamargianni et al., 2016):

e Ticket & Payment integration. MaaS aggregates all mobility services available in the
city and provides integrated ticketing and payment systems.

e Mobility package. MaaS offers customized multimodal solutions based on personal
transport requirements and allows the user to pre-pay for a specific combination of
various transport modes as one product.
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e Information and Communication Technologies (ICT) integration. MaaS is provided to
travelers through a single application or online interface that can be used to access
information (including real-time travel information) about the modes of transport.

Subsequently, nine core characteristics of MaaS were identified (Jittrapirom et al., 2017):

e Integration of transport modes. Public transport, taxi, car sharing, ridesharing, bike
sharing, car rental, on-demand bus services. It can even be extended to long distance
buses and trains, flights and ferries.

e Tariff option. Two main types: “mobility package” and “pay-as-you-go”.

e One platform. A digital platform (mobile app or website) to access all necessary travel
services: trip planning, booking, ticketing, payment and information in real time. It can
offer additional services (e.g. weather forecast).

e Multiple actors. The MaaS ecosystem is based on interactions between different groups
of actors through a digital platform: mobility demanders, transport service providers and
platform owners.

e Use of technologies. MaaS requires the combination of: Devices, such as smartphones;
a reliable mobile internet network; GPS; e-ticketing and e-payment system; database
management system and integrated infrastructure of technologies.

e Demand orientation. MaaS seeks to provide the best transportation solution from the
customer's perspective.

e Registration requirement. The end user must subscribe to the platform to access the
available services, which enables personalization/customization.

e Personalization. Specific recommendations and tailor-made solutions based on user
profile.

e Customization. Allows to modify the service option offered according to user
preferences.

A study conducted by Durand et al. (2018), concluded that an appropriate design of the MaaS
app user interface is one of the features that support travel behavior change. These should
include the following four features: customization to the user, information and feedback,
commitment, and an appealing and simple design. However, these features alone might not
be sufficient conditions to influence travel behavior. There are other value-added aspects of
Maas closely related to a high degree of mobility integration such as increased convenience,
freedom of choice, etc. that can also potentially influence travel behavior.

3. METHODOLOGY

3.1 Case study: Malaga city

Malaga was selected as a case study of a medium-sized city that is in the early stages of
MaaS development. Malaga is the second most populated city in Andalusia (Spain) and the
sixth in Spain, covering an area of 394.98 km? and with 579,076 inhabitants (IECA, 2023).
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In terms of transport systems, there are 48 city bus lines, 2 metro lines, as well as 11
metropolitan buses lines and 2 suburban rail lines that serve travelers to or from Malaga city.
In recent years, various shared mobility services have been implemented (moto-sharing,
bike-sharing, e-scooter sharing) (OMM, 2022). Transport operators are trying to expand
their services through their own mobile apps (line consultation, real-time information on
waiting time for the next bus at stops, etc.). In addition, some trip planning tools are currently
available in the city (Google Maps, Moovit, CityGo, etc.). However, there is no MaaS app
that integrates all modes of transportation and especially payment or e-ticketing.

3.2 Semi-structured interviews
The semi-structured interview technique was selected as the most appropriate for obtaining
detailed information on the attitudes toward MaaS of potential users.

Semi-structured interviews include a set of predetermined open-ended questions as well as
other possible questions that may arise from the dialogue between interviewer and
interviewee. This qualitative methodological approach helps shed light on the decision-
making process underlying travel behaviors, allowing for a more comprehensive
examination of the mobility needs of potential users, bringing a unique breadth and depth to
transportation research (Clifton & Handy, 2003).

In the context of MaaS, this methodology allows information to be collected directly from
end users, providing a wealth of answers that helps researchers to understand the complexity
of their problems and the extent of their constraints. In fact, this can be of great help in
detecting aspects of MaaS that researchers may have overlooked or that have not been
previously identified in the literature. The objective of the interview was to explore in depth
the expectations and needs of potential users about MaaS services. For this purpose, a
questionnaire was designed focusing on their attitudes about MaaS.

As for the procedure for conducting the interview, the participant was first introduced to the
concept of MaaS and its characteristics. Next, questions on attitudes towards MaaS were
asked and responses were collected. Finally, the information was completed with the
participant's demographic and socioeconomic characteristics.

Participants were recruited using snowball strategy, a sampling technique widely used in
qualitative research (Noy, 2008). The interviews were conducted in May 2022. A total of 46
people residing in Malaga city participated in the study. The interviews were conducted in
Spanish and lasted between 20 and 30 minutes.

3.3 Data analysis

The data were analyzed following a thematic analysis to identify and interpret recurring
patterns in the participants' comments (Clarke, Braun & Hayfield, 2015). To do this, the
material were manually reviewed, coded, and synthesized from the common themes that
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emerged from the interviews. The coding system was developed manually from the literature
review. In particular, the focus of the analysis was on what are the motivators and barriers
in the intention to adopt MaaS, as well as what features MaaS should offer according to the
needs of the participants.

The identification of motivators and barriers for MaaS adoption revolved around statements
from participants on three main questions: Do you think it would be easy for you to use
MaaS applications? Why would you use them? And if you do not intend to use them, for
what reasons? These results were synthesized using word cloud graphs, to visualize in a
simple and effective way the most frequent themes in the statements of the participants
during the interviews.

In addition, participants were asked about the features that the MaaS service should include
in order for them to be able to use it for their needs. These were classified according to the
published literature on the subject, which served to contrast them with those previously
identified in other studies.

A comparative analysis was carried out, using age as the main criterion to represent the
reality of four distinct population groups: 18-26 years old, 27-44 years old, 45-64 years old,
65 years old and over. Age is recognized as a key socio-demographic factor in assessing
end-user expectations of MaaS mobile technologies (Dastjerdi et al., 2019; Lopez-Carreiro
et al., 2020; Caiati, Rasouli & Timmermans, 2020).

4. RESULTS AND DISCUSSION

4.1 Motivators and barriers to MaaS adoption intention by potential users

The following word cloud figures show the motivators (Figure 1) and barriers (Figure 2)
detected in the statements of the participants, highlighting by their size those themes of
greater importance according to the frequency of repetition.

Simple interface
Saving time _
Usefulness in travel planning

Ease of use of new technologies
Familiarity with other travel apps
Real—time iﬂn‘frqgrmation

Fig. 1 — Motivators to MaaS adoption intention by potential users
Usefulness in travel planning is observed as the main motivating factor, a fact that is
consistent with findings from literature, which emphasize that the existence of a centralized

platform that integrates all mobility services (including functions such as trip planning,
booking and real-time information) is a main element of MaaS (Kamargianni et al., 2016).
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Going deeper and comparing by age group, we find differences in the patterns of motivating
factors that are worth highlighting. Thus, participants aged between 18 and 26 highlighted
as the main motivators for using MaaS apps their already high ease of use of new
technologies and their familiarity with other travel apps: “Travel planning apps are common
to me and I am familiar with them, so it would be intuitive for me to use MaaS”. They also
alluded to the usefulness of these apps in travel planning and in saving time and travel costs.
Participants between the ages of 27 and 44 focused more on the usefulness in travel planning:
“Makes day-to-day life easier” or “Helps you move faster around the city”. Some
participants also mentioned ease of use of new technologies and saving time in travel.
Participants between 45 and 64 years of age highlighted as the main motivating factor that
the app interface was simple: “Being easy to use ensures success in its use”. They also
mentioned the usefulness in travel planning. Finally, older participants (65 years and over),
only considered using these apps if it really implied a significant improvement in their trips
(planning and execution).

Dislike
Similar apps ]
Need to learn to use it

Unattractiveness

gnorance
Difficulty of using new technologies

Smartphone battery and memory consumption

Contagion fear

Fig. 2 — Barriers to MaaS adoption intention by potential users

In terms of barriers, the Need to learn how to use the MaaS app stands out as the most
frequently mentioned. This finding is in line with previous studies that identified the effort
required for people to learn to use the new service as a deterrent MaaS use, relating it to
habits as a barrier MaaS (Karlsson et al., 2020).

Analyzing by age group, participants between 18 and 26 years of age noted the existence
and use of other similar travel planning apps as the main barrier: “Google Maps is very easy
and I am happy with it” or “Google Maps gives me what I need”. They also alluded to some
inconveniences related to the smartphone battery and memory consumption by MaaS apps:
“These apps tend to waste a lot of battery and storage”. One participant pointed out that his
car is more useful to him, which may be explained by the fact that current unimodal car users
are the least likely to adopt MaaS (Alonso-Gonzalez et al., 2020). Interviewees between 27
and 44 years of age, stated ignorance as an obstacle to adopting MaaS apps: “I ignore these
apps. If I knew about them and they interested me, I could use them”. To overcome this
barrier, it would be interesting to develop marketing campaigns aimed at raising awareness
of the new MaaS app, as it has been shown that MaaS promotion actions have a positive
impact on potential adopters of these systems (Hensher et al., 2021). Participants between
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45 and 64 years of age, cited the need to learn how to use the MaaS apps as the most
important barrier to adoption: “It would take some getting used to, as I would have to learn
how to use it”. They also mentioned the difficulty of using new technologies or that they do
not like this kind of apps: “I only use my mobile phone to contact people”. Low technology
adoption had already been detected in the literature as one of the main barriers that can block
the adoption of MaaS (Alonso-Gonzalez et al., 2020). In addition, insecurity or fear of
contagion when using public transportation was also expressed. Finally, participants over 65
years of age remarked ignorance or the unattractiveness of MaaS apps for them since they
do not need them for their travels: “In my case it is not necessary to use it’. Lack of
attractiveness had already been detected in another study as an obstacle to MaaS demand by
older generations (Butler, Yigitcanlar & Paz, 2021).

4.3 MaaS features demanded by potential users
This subsection presents the results on the features that MaaS should offer according to the
needs of potential users, distinguishing them by age group.

Participants between 18 and 26 years old especially required more functionalities related to
real-time information offered by the MaaS app, specifically, about travel mode, travel time,
public transport waiting time, travel route, travel cost and traffic conditions. This is the group
that demanded a greater variety of services in relation to real-time information.
Requirements such as good app performance or no battery consumption in the background
are also noteworthy. The affinity of this age group with new technologies (Dastjerdi et al.,
2019), would explain their concern for the good performance of the MaaS app. They also
mentioned multimodality and integrated ticketing as demanded features of MaaS.

Respondents between 27 and 44 years old, in addition to multimodality and real-time
information on travel modes, required information on greener travel options. Another
requirement was parking availability at the destination in real time, which is consistent with
a previous study that also identified this mainly in these ages (Lopez-Carreiro et al., 2020).
The literature has shown that willingness to use MaasS is strongly correlated with age and
life cycle stage (Vij et al., 2020). The demand for the parking availability service can be
explained by the greater use of the car at this stage of life due to the presence of minor
children at home. People with children at home have more complex commuting patterns than
those without (Caiati, Rasouli & Timmermans, 2020). Specifically, households with two or
more children are significantly less likely to subscribe to MaaS than households with up to
one child, as car use increases with the number of children in the household (Ho et al., 2018).
Finally, there were also those who demanded non-mobility-related information services,
such as nearby restaurant suggestions.

Participants between 45 and 64 years old, also referred to multimodality and real-time

information on travel mode and travel time. However, they also emphasized that they need
the platform to have a user-friendly interface, a feature that was not required in either of the
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two previous groups. This can be interpreted because, in general terms, the older the age, the
lower the digital skills of the population. Finally, they demanded personalization (flexible
schedules adapted to the user's needs) and real-time information on nearby gas stations with
the lowest updated prices. This last requirement was also identified in a previous study as a
new service (Lopez-Carreiro et al., 2020), however our findings add the display of updated
prices of nearby gas stations in the MaaS app. This feature denotes car usage by this
population segment as well as the current concern about high fuel prices.

The group over 65 years of age did not propose any characteristics because they stated that
they did not need to use this type of applications for their trips. It is common to find in the
scientific literature the lower intention to adopt MaaS among the older generations (Butler,
Yigitcanlar & Paz, 2021).

Finally, it should be noted that multimodality is the requested feature common to all age
groups (except for those over 65 years of age, who did not propose any feature). This
requirement is one of the main characteristics of MaaS, whose objective is to optimize the
transport network, taking advantage of the benefits of each service, and thus maximize its
use by travelers (Jittrapirom et al., 2017).

5. CONCLUSIONS

For MaaS ecosystems to spread worldwide, transportation must adopt a new customer-
oriented approach (Casady, 2020). This study has explored in depth the motivators and
barriers in the intention to adopt MaaS by potential users, and has identified the features that
MaasS should offer according to their expectations and needs. Our findings provide some key
insights for developing MaaS systems that are successfully adopted by society.

Usefulness in travel planning has emerged as the main motivator from the point of view of
potential users, being mentioned in all age groups. While the Need to learn how to use the
MaaS apps is the most important barrier to adoption, especially after the age of 45. To
overcome this obstacle, it is essential to provide training aimed at developing the digital
skills of the population over 45 years old (and not just focused on the older generations, as
usual). And particularly in the MaaS context, it would be interesting to develop marketing
campaigns aimed at raising awareness of the new app, using various tools such as
promotional material, informative workshops, videos demonstrating how it works, etc.

Multimodality is the main MaaS feature demanded by all age groups. It is therefore key, in
order to ensure the acceptance of these systems, to determine how to integrate the different
transport operators and offer their services as a single product. In this sense, and to facilitate
the use of the MaaS app, public-private collaboration mechanisms should be established to
integrate all modes of transport as well as payment (or e-ticketing) in existing platforms
already in common use by the population (such as Google maps or similar), thus avoiding
the duplication of MaaS apps.
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We have observed that some of the MaaS features requested by potential users differ
considerably by age group. In particular, to attract young users, MaaS should offer a wide
variety of accurate real-time information (travel mode, travel time, public transport waiting
time, travel route, travel cost, traffic conditions, incidences, etc.) and integrated ticketing.
While to attract older users it is essential to ensure that the platform has an intuitive and
visual interface design that facilitates the use of the MaaS app.

In addition, complementary services could be included to attract car users and also families
with minor children (characterized by a higher car use at this stage of life), such as real-time
information on parking availability at the destination or nearby gas stations with updated
prices, offering them transportation alternatives and comparative information on time and
costs to encourage them to replace the car or use it in combination with other more
sustainable transport modes.

To attract potential users from other market segments, it could also be of interest to include
non-mobility-related information services, such as recommendations of nearby restaurants,
hotels or leisure establishments, and agreements can be established with them to obtain
discounts for MaaS users.

The main limitation of this study is the impossibility of generalizing the results obtained due
to the qualitative approach. However, it has allowed us to identify relevant variables that
could be validated through surveys as future lines of research.

The results provide useful criteria for decision making by stakeholders (public
administrations, policy makers, transport planners, transport operators, etc.) to establish
MaasS systems adapted to the needs of users, ensuring the successful implementation of these
systems and thus promoting equity and sustainability of mobility.
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