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EDITORIAL Open Access

Developing mobility as a service – user,
operator and governance perspectives
Heikki Liimatainen1* and Miloš N. Mladenović2

Mobility as a Service (MaaS) can be briefly described as
an emerging concept that aims to fulfil individual’s mo-
bility needs in a sustainable way by combining different
transport services to seamless trips [1], offering an ap-
pealing alternative to owning and using a private car [2].
The core characteristics of MaaS include integration of
multiple transport modes, various payment options, and
use of various technologies enabling the use of single
interface and platform, while catering for personalization
and customization to offer user-centric mobility services
[3]. The history of MaaS by name is not long, but MaaS
can be seen as an evolutionary continuation of integrat-
ing mobility services [2], having its origins in Intelligent
Transport Systems concepts [4]. In addition, these inte-
gration and customization efforts enabled by wider
digitalization are related to many collaboration oppor-
tunities and challenges across diverse sets of actors in
the mobility sector and beyond.
As we are witnessing MaaS emergence across the

world, research on MaaS is accumulating rapidly [5–8].
Under the umbrella of an emerging concept, we can see
that MaaS concept is evolving, as the technological as-
pects are changing simultaneously with the societal un-
derstanding of the underlying problems and needs.
Thus, we are witnessing a phase of interpretative flexibil-
ity [9], where many actors have a surface agreement on
MaaS conceptualization, but in fact have underlying
conflicting perspectives. Similarly, previous research on
MaaS has been quite diverse, ranging from studies of
user perspectives and bundling design [10, 11], potential
systemic effects such as welfare losses [12], as well as
challenges of networked governance [13] and the need
for responsible innovation practices [4].
This topical collection aims to provide additional

breadth and depth to the rapidly developing MaaS

literature. The papers can be clustered around three
main themes. Firstly, three papers provide an overview
of the state of MaaS development and discuss govern-
ance issues [14–16]. Secondly, three papers provide pilot
and survey results with a focus on rural, urban and
work-related mobility [17–19]. Thirdly, there are four
papers which explore including new mobility offerings,
in particular ridesourcing and automated transport, into
mobility services [20–23].

1 State of MaaS development and governance
issues
Esztergar-Kiss et al. [14] analyze the features of more
than 30 MaaS services and identify three cluster groups,
of which the route planners usually include few trans-
port modes but lack payment solutions, while the public
systems include payments for public transport but have
limited information on other modes. The third parties
have most diverse services, including comprehensive
mobility packages. Esztergar-Kiss et al. [14] and Murati
[15] both highlight the importance of opening access to
information and payment data services of transport op-
erators for third-party resale and use. Such regulation
already exists in Finland and France. However, providing
comprehensive mobility packages encounters various
governance issues. Murati [15] notes that there is no
harmonised legal base for multimodal travel chains.
Thus, passenger rights cannot be guaranteed on events
delaying one segment of the journey and causing the
passenger to miss the following segment. Hence, it is ne-
cessary to amend transport regulations from a multi-
modal perspective.
Van den Hurk et al. [16] identify through a case study

in Utrecht responsibilities for public and private actors
in cities to develop digital mobility platforms. They iden-
tify open questions about the roles of stakeholders, am-
biguous understanding of the mobility platform and
highlight the need for public and landowner
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participation in the development process to enable
market-based demand for MaaS in cities.

2 MaaS pilots and surveys
Eckhardt et al. [17] widen the traditionally city-based
scope of MaaS pilots and research to rural areas through
two case studies in Finland. This research presents a
demand-responsive transport pilot in Finland aimed to
combine self-paying customers with government subsi-
dized statutory social and health service transport cus-
tomers. Based on the comprehensive key performance
indicators, the integration may result in cost savings for
public sector, improve vehicle occupancy rates and re-
duce vehicle mileage and emissions.
Maas [18] confirms the previous findings on the im-

portance of public transport as the backbone of MaaS
offerings and highlight car and bike sharing as enhan-
cing the overall utility. His study from Dresden shows
significant differences in the preferred type of subscrip-
tion and shows a method for segmenting user groups.
He also finds that private car costs are massively under-
estimated, which leads to prices for MaaS offerings to be
considered too high. Günther et al. [19] conducted a 22-
month study with 93 university employees on corporate
mobility as a service (CMaaS) and show that experiences
of electric vehicles and mobility services on business
travel may help to positively influence users’ attitudes to-
wards new mobility concepts. Integrated in-company
multimodal mobility offerings also enable possibility of
significant reductions in mobility costs for the business
travel.

3 New mobility services for MaaS
In order to analyze the effects of mobility services on
transport systems, it is necessary to incorporate travel
chains into travel demand models. Wilkes et al. [20]
show how ridesourcing services can be simulated in a
microscopic travel demand model. They highlight that
decision parameters for ridesourcing may differ from
those for public transport and more data on willingness
to pay and travel times is needed to improve the model-
ling. One solution for future last-mile service within
MaaS offerings may be shared automated vehicles,
which, according to Eppenberger & Richter [21], may
improve equity in accessibility if the complementarity to
public transport is ensured. Bellone et al. [22] report the
results of user surveys conducted during automated ve-
hicle pilots in four cities. Overall experience of the auto-
mated minibuses were very positive and passengers felt
safe on-board. However, increased speed, improved ser-
vice level and smoother operation were commonly
wished for future services. Automated vehicle pilots have
mostly focused on minibuses, but Hang Rong et al. [23]
present an analysis of waterborne automated vehicle

services to visit museums in Amsterdam. Waterborne
automated services would somewhat increase the total
travel time compared to land public transport, but sig-
nificantly decrease the walking distance. Survey results
highlight that waterborne automated service could be
preferred over land transport and traditional canal boats.

4 Future research directions
Presenting the papers together in this topical collection
has the added value of giving the readers a wide under-
standing on the complex set of issues related to MaaS,
while also giving specific examples from case studies.
Given that developing MaaS is intertwined with the de-
velopment of sustainable transport system as a whole,
including specifically public transport system and new
forms of micro-mobility together with the challenges of
digitalisation, the papers of this topical collection are
relevant to European transport researchers, practitioners,
and policymakers.
Research collected under the banner of this topical

collection has pushed the boundary of our understand-
ing of MaaS, but also opened up new and highlighted
old pathways for further research and development. To
begin, we need further evaluation of various MaaS de-
sign variations, with or without bundling, in both stated
preference and in living lab settings. This pathway goes
hand in hand with longer pilot duration and higher em-
phasis on responsible innovation principles. For ex-
ample, wider citizen engagement in pilots would help
with expanding sample sizes and their representativeness
by moving away from participants that are by default in-
terested in new technologies. More responsible experi-
mentation would also deploy mixed methods besides
using only questionnaires, relying on focus group and
even more engaging, co-creation and service design,
methods. Furthermore, evaluation frameworks used in
the future would need to expand to include a wider set
of sustainability indicators. Simultaneously, as MaaS is
emerging over time, we need further studies evaluating
business models and market constellations as services
and actors are evolving. For this aspect, we also need
further governance studies, both in-depth cases and
cross-comparison, accounting for diverse and changing
networks of actors in operations, planning and policy.
Finally, there is a further need for legislative studies on
user rights and operator responsibilities, but also more
fundamental studies on ethical principles for the on-
going digitalization of mobility services. With this in
mind, we hope that this topical collection is an encour-
agement for researchers, practitioners, and policymakers
to continue seeking future MaaS development pathways
that are in line with a rich diversity of European cul-
tures, and being grounded in European values of human
dignity, equality, freedom and democracy.
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