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ABSTRACT 

Motives: Urban development is associated with the emergence of problems such as pollution, traffic 
congestion, and suburbanisation. Effective transportation and mobility policies can play an important 
role in mitigating these problems.
Aim: This article explores the issue of shaping urban mobility through Mobility-as-a-Service (MaaS). 
The key elements relevant to the implementation of MaaS by city authorities were identified based on 
a systematic literature review and the PRISMA methodology. Different approaches to defining MaaS 
and methods for measuring its effectiveness were examined in detail. Challenges and issues related 
to the implementation of the concept were also analysed. 
Results: The results showed that the successful implementation of MaaS requires a high level 
of digitalisation and collaboration between the public and private sectors. The absence of these elements 
can hinder the implementation and development of MaaS. The present findings also highlighted that 
current research on MaaS neglects issues related to public participation in the implementation process, 
which may lead to lower user acceptance and reduced interest from private companies.
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INTRODUCTION

It is estimated that by the middle of the 21st cen-
tury, 68% of the global population would live in cities 
(UN, 2023). Rapid urban growth will generate further 
challenges, such as pollution, transport congestion 
or the process of suburbanisation. Urban challenges 
create the need to implement sustainable urban mobil-
ity (SUM), with the primary goal of reducing car-
bon emissions through the use of low-carbon modes 
of transport (Banister, 2011). The urban transport 
system is the result of cooperation between various 

stakeholders and actors, the actions taken by urban 
authorities, and the transport policies in place. How-
ever, the number of actors creating this system and 
the limited capacity for infrastructure development 
can reduce its efficiency.

Public transport (PT) is the most desirable way to 
develop urban mobility because of its relatively low 
environmental impact and the fact that it minimises 
the occurrence of transport congestion (McLeod 
et al., 2017). Nevertheless, with urban sprawl and 
the emergence of metropolitan areas, private car 
usage is increasing. Urban authorities are therefore 
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LITERATURE REVIEW

Urban challenges in terms of mobility 
development 

The prevailing mode of transportation in cities 
is the private car (Lu et al., 2021). Therefore, tacking 
action to decrease the number of cars in urban areas 
in favor of micromobility, carsharing and PT is crucial 
(Fan & Harper, 2022). The importance of fostering 
diverse forms of urban mobility was first highlighted 
in the Green Paper “Towards a new urban mobility” 
(Commission of the European Communities, 2007). 

Navigating cities poses challenges for individuals 
with disabilities, the elderly, and women, who often 
carry luggage (Loukaitou-Sideris, 2020). Barriers to 
accessibility in both public and private transportation 
include inadequately adapted vehicle interiors for 
wheelchair users, a lack of ramps and designated 
seating in vehicles, high fare costs, and safety 
concerns during travel or transfers (Remillard et al., 
2022). Digital exclusion presents a challenge for the 
elderly, leading to underutilization of shared services, 
micromobility, or urban bicycle systems (Mubarak 
& Suomi, 2022). Mobility development strategies 
and the design of transportation infrastructure 
and vehicles should consider the perspectives of 
marginalized individuals (Karner et al., 2020). 
However, improvements in infrastructure alone are 
insufficient to address safety concerns during travel 
and transfers, as these issues primarily stem from 
social factors (Tiznado-Aitken et al., 2024).

In many cities, disparities in infrastructure acces-
sibility exist between motorised and non-motorised 
transport users due to “car-centric” urban develop-
ment (Bertolini, 2020). Narrow pavements and bicycle 
lanes contribute to conflicts between users, while 
streets and parking spaces account for nearly 50% 
of transport infrastructure (Gössling et al., 2016).  
Walking and PT is often perceived as options for indi-
viduals with lower incomes, highlighting social ine-
qualities in urban space distribution between affluent 
and poorer residents (Guzman et al., 2021). Effective 

taking steps to make PT and alternative methods 
of traveling within the city more attractive (Berrebi 
et al., 2021). An example of such actions are urban 
mobility development strategies or Sustainable Urban 
Mobility Plans (SUMPs). A relatively recent urban 
mobility concept is Mobility-as-a-Service (MaaS), 
the main goal of which is to improve PT in the city, 
i.e., to mitigate the negative effects of urban transport 
development.

The main objective is to provide guidance for 
municipal authorities on initiating the implementation 
of the MaaS concept. This primary objective is broken 
down into three specific goals: Objective 1: Identify 
all components of the MaaS concept. Objective 2: 
Identify potential opportunities and challenges in 
implementing MaaS. Objective 3: Determine whether 
the MaaS measurement tools (metrics/indicators) 
identified in the study are related to the opportunities 
and challenges in MaaS implementation. The results 
will help identify actions city authorities can take to 
begin implementing MaaS. The article examines the 
city as a living environment where residents rely on 
the transportation system and its available modes to 
meet their needs. By addressing issues related to the 
local development of cities and urban agglomerations, 
the functioning of their transportation systems, and 
the organization of urban space, the article aligns 
well with the aims and scope of research published 
in the journal.

The article is divided into three parts. The first 
part presents the literature review on urban challenges 
with a focus on mobility, urban transport integration 
and the concept of MaaS and its relation to transport 
integration. The methods used are then described. The 
third section presents the results, which are divided 
according to the specific objectives into: the analysis 
and synthesis of MaaS definitions, the identification 
of challenges and potential of the MaaS concept, ways 
to measure MaaS implementation, and proposals 
for the urban authorities. Finally, discussion, the 
main conclusions and limitations of the analysis are 
presented.
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measures to mitigate these disparities include imple-
menting urban policies and strategies to reduce park-
ing spaces and increase parking fees (Guzman et al., 
2020). Additionally, the adoption of new technologies, 
including ICT (Information and Communication 
Technology), may shift user transportation behav-
iour toward PT or multimodal travel, consequently 
altering space utilization patterns. City authorities 
should focus their efforts on improving the quality 
and accessibility of PT, as well as using tools that 
encourage people to give up traveling by private car. 

Integration of urban transport

Improving the urban mobility system should 
focus on changing private car users’ behaviour 
and providing new travel options. These efforts 
include transport integration, a process in which 
the transportation system within a city or region 
is restructured to promote multimodality through 
collaboration between public entities and private 
operators (Maretić & Abramović, 2021). Transport 
integration may encompass various components: 
physical integration, network integration, information 
integration, fare integration, institutional integration.

The lowest level of integration is physical inte-
gration, while the highest is institutional integration. 
Full transport integration implies integration at all 
levels. However, achieving integration at each level 
faces certain barriers. At level 1, these barriers are 
mainly technical and financial, as upgrading or build-
ing new infrastructure is often expensive. Moreover, 
outdated infrastructure leads to inefficiencies in the 
overall system and congestion (Wang et al., 2018).  
At level 2, various systems including ICT systems and 
GPS, are utilized to support the prioritization of PT 
and the analysis of passenger flows (Kunicina et al., 
2014). The subsequent level involves the integration of 
passenger information, which should be user-friendly 
and standardised across the city. At level 4, integration 
encompasses the unification of PT fares and tickets, 
which is particularly important in agglomerations 
where multiple fares are often present, potentially 
confusing users (Bashynska, 2020). Institutional inte-

gration represents the most comprehensive dimension, 
involving legal empowerment and cooperation among 
various actors. 

The reorientation of urban policies and strate-
gies toward integration and multimodality is pri-
marily driven by the necessity to implement SUM 
(Carlan et al., 2014). Users themselves are also driv-
ing change by forming informal car-sharing and 
carpooling groups. To implement SUM, systemic 
actions are necessary. It is therefore important to 
foster public-private cooperation for the development 
of a diversified transport offering, thereby reducing 
costs and increasing the network’s capacity (Doina, 
2013). Municipal authorities play a crucial role in 
this process, as they have the authority to initiate 
change (May, 2013). Additionally, local authorities are 
responsible for implementing policies and strategies.

Mobility-as-a-Service as a holistic vision 
of urban mobility

Adopting a systemic perspective facilitates the 
establishment of cooperation among stakeholders, 
thereby enhancing effectiveness. Helsinki was the 
first city to approach mobility systematically by 
implementing MaaS concept, integrating public 
and private transport within a mobile app, and 
providing various payment packages (Hietanen 
& Sahala, 2014). MaaS represent a concept that offers 
a systemic approach to urban mobility, emphasizing 
sustainability, cost-effectiveness, and the provision 
of high-quality travel experiences for user (König 
et al., 2016). This quality entails enabling users to 
plan their journeys, purchasing tickets and tracking 
vehicle location in real-time, and fully integrating 
the transportation network and modes, including 
micro- and shared mobility options. According to the 
Sakai (2019) approach, MaaS is all modes of transport 
except private cars. MaaS can thus be regarded as 
the ultimate stage in transport integration (Zhao 
et al., 2021), described in the figure as full service 
integration, representing the highest, fifth level (see: 
Fig. 1). The lack of integration is therefore the lowest 
level one highlighted in the figure.
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MaaS encompasses a wide range of services 
primarily targeting users who either do not wish 
to or cannot use a private car (Mulley & Kronsell, 
2018). Integrating services into a single mobile app 
facilitates city navigation and encourages more 
private car users to transition to PT. MaaS aligns 
with transportation policies, with a primary focus 
on fostering new transportation behaviour and 
promoting SUM. In the future, the concept will evolve 
towards MaaS 3.0, or Sustainable MaaS, incorporating 
decision-support systems to support and achieve 
sustainability goals (Vitetta, 2022). An important 
element in the development of MaaS 3.0 will be 
green marketing and the increasing environmental 
awareness of stakeholders (Rey-Moreno et al., 2023). 
MaaS can be implemented regardless of geographical 
area or scale, but cities are generally best prepared 
in terms of infrastructure and available transport 
options to adopt the concept (Eckhardt et al., 2017). 
It is important to note that cities are characterized by 
higher levels of social capital, which is a key aspect 
of promoting the use of MaaS. While investment 
funding may pose challenges for smaller cities, 
it  cannot be considered a key barrier, given the 
potential for external funding.

Therefore, the role of municipalities is pivotal 
in the implementation of MaaS. However, it should 
be emphasized that many city authorities are not 
taking steps to implement MaaS but are instead 
focusing on measures to improve the quality of PT 
(Hensher & Hietanen, 2023). While these actions are 
necessary, they are often insufficient due to financial 
constraints. This poses a significant challenge, which 

is why MaaS concept has not been widely adopted.  
It is noteworthy that cities must demonstrate a certain 
level of commitment to MaaS implementation (Sarasini 
et al., 2017). Urban authorities must be prepared to 
assume a proactive role in relation to other actors.

MATERIALS AND METHODS

In this paper, the Systematic Literature Review 
(SLR) method was employed following the five-step  
literature review procedure outlined by Denyer 
& Tranfield (2009). The SLR conducted in accordance 
with this procedure aims to provide decisions 
regarding the databases selected by the authors, 
the keywords, the search periods, and the number 
of publications retrieved. Thus, it also allows to 
assessment of the validity of the conducted research 
and the accuracy of the review. Furthermore, it enables 
the reliability and applicability of the findings to be 
evaluated. 

Step 1. included a preliminary literature review, 
allowed the formulation of three research questions. 
The study proposed the following questions: RQ1: 
Does the MaaS concept refer to the integration 
of urban transport and the use of new technologies, 
or should it be expanded to include other components? 
RQ2: What challenges and barriers do different MaaS 
actors face? RQ3: What are the ways to measure the 
implementation of MaaS? 

Step 2. takes into account search engines for scien-
tific publications. Based on the preliminary research, 
the topic of the study and the research questions, the 
following search terms were used: Mobility as a Service 

Fig. 1.	 Level of MaaS integration
Source:	own elaboration based on Zhao et al., 2021.



27
*beata.chmiel@ug.edu.pl, *patryk.wierzbowski@ug.edu.pl

Chmiel, B., Wierzbowski, P. (2025). Mobility-as-a-Service as a direction for urban mobility: A systematic literature review. Acta 
Sci. Pol. Administratio Locorum 24(1), 23–38.

AND deifnition OR meaning, Mobility as a Service 
AND measure* OR index OR evaluation, Mobility 
as a Service AND develop* AND urban. The search 
terms were combined with the corresponding Boolean 
operators (Atkinson & Cipriani, 2018), allowing the 
authors to construct predefined logical conditions 
according to which publications were searched. It was 
decided to choose three databases of scientific arti-
cles: EBSCOhost, Web of Science, and Wiley. These 
databases were chosen due to their ability to search 
for publications according to the established search 
logic, their availability in academic institutions and 
because they are used in other related studies. 

In step 3. additional conditions and search criteria 
for publications were defined: articles published 
in English, full-text articles in open access. The 
restriction to open-access publications was due to their 
accessibility for authors and the facilitation of research 
replication by other researchers. A timeframe was 
not specified.

In step 4. the publications were analysed in detail 
using the PRISMA methodology (Mańkowski et al., 
2022) (see: Fig. 2). 

The PRISMA methodology used to present the SLR 
results is designed to provide a detailed presentation 
of the publications utilized. 

In step 5. the analysis of the full-text publications 
was summarised, and the results were synthesized 
(see: Results section). The ways of defining and 
measuring MaaS are presented in the form of tables 
(see: table 1 and table 3), while challenges and threats 
are depicted in the form of graphs using the free Cmap 
tool, illustrating the network of relationships between 
the three groups of actors: users, local authorities, 
and operators (see: Figures 3 and 4). 

RESULTS

Identification of the MaaS components

The MaaS concept can be conceptualised 
differently depending on the research perspective 
and adopted scope. Sixteen definitions of MaaS in the 
literature were identified from the period 2016–2023.

The overarching goal of MaaS is to achieve 
the SUM objectives, based on four components: 
well-developed infrastructure, the use of modern 
technologies, the availability of a broad package 
of services, and the cooperation of various actors. 
A well-developed infrastructure network can 
encourage desired transport behaviors, such as using 
environmentally friendly modes of transport (Giesecke 

Fig. 2.	 PRISMA research procedure
Source:	own elaboration based on Mańkowski et al. (2022) and Denyer & Tranfield (2009).
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et al., 2016; Rindone, 2022). Furthermore, a well-
maintained infrastructure is necessary to promote 
active mobility, which positively impacts users’ health 
by increasing their levels of physical activity. The use 
of modern technology can help create facilities for 
people with special needs. Integration helps promote 
the use of multiple modes of transport within a single 
journey (Cisterna et al., 2021; Hesselgren et al., 2020). 
The integration of transport modes is facilitated 
at interchange hubs, which are often located on the 
outskirts of cities (Lyons, 2020). 

The most comprehensive definitions were 
presented by, among others, Butler et al. (2021), 
Cisterna et al. (2021), and Smith et al. (2018), as 
they incorporate a user needs-based approach 
and the integration of various modes of transport. 
However, they lack elements related to the sustainable 
development of transport. This aspect was emphasized 
in the definitions provided by Giesecke et al. (2016) 
and Russo (2022). According to their perspective, 
MaaS can only be implemented through the 
adoption of appropriate policies and strategies. These 
definitions, while highlighting key components 

of MaaS, completely omit the integration of different 
modes of transport, the use of mobile applications, 
and innovation. In contrast, Lyons (2020) pointed to 
specific benefits for users from using MaaS, such as 
lower costs and a higher level of flexibility, suggesting 
that these are the most critical factors from the user 
perspective. However, the definition lacks references 
to the benefits for city authorities and operators.

The researchers did not limit the definition 
of MaaS to integration, suggesting an evolving 
approach in which integration is only one element. 
An important aspect of MaaS is the collaboration 
between actors and the development of a business 
model. Therefore, participatory processes involving 
stakeholders should be a key element in implementing 
the concept. MaaS components are indicators that 
a certain level of maturity has been reached in a city 
and can be seen as milestones in the implementation 
of the concept. It can thus be concluded that system 
flexibility increases with the achievement of successive 
levels of MaaS, influencing the attainment of SUM 
objectives.

Table 1. The most common definitions of MaaS
Authors Definition

Alyavina et al. (2020); Gao & Zhu (2022) Integration of multimodal transport alternatives available on demand 
in a single mobile application.

Butler et al. (2021); Calderón & Miller (2020); 
Castellanos et al. (2022); Wright et al. (2020)

A transport system that serves as an alternative to driving a private car, offering 
an innovative, user-centered service that integrates multiple modes of transport 
with shared and on-demand options, effectively meeting users’ transportation 

needs.

Cisterna et al. (2021); Hesselgren et al. (2022); 
Smith et al. (2018)

A user-oriented mobility distribution model that combines several modes 
of transport into a single integrated plan available as a subscription, accessible 

via a digital platform or mobile app with a single interface.

Esztergár-Kiss et al. (2020); Xi et al. (2023); 
Russo (2022)

A new mobility concept that integrates, manages and distributes different 
mobility options – such as PT, ridesharing, cars or bicycles and taxis – using 

smart digital technologies, often in the form of service packages.

Giesecke et al. (2016); Kraus et al. (2023); 
Rindone (2022)

A new mobility concept designed to promote sustainable transport 
development by increasing the use of environmentally friendly transport modes 

and implementing effective mobility strategies.

Lyons (2020)

A new function of intermediation in the mobility ecosystem that aims 
to provide end-users of the transport system with more convenient  

(and potentially more flexible and cost-competitive) access to transport modes 
with a single digital platform.

Source: own elaboration based on SLR.
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MaaS challenges and future developments

As part of the literature analysis, we defined the 
challenges encountered by actors implementing MaaS 
concepts. In Fig. 3 also takes into account the various 
perspectives on the perception of potential risks in 
the implementation of MaaS.

In terms of challenges, several areas and per-
spectives were highlighted. Funding barriers may 
associated with infrastructure development needs or 
transport platform services (Kayikci & Kabadurmus, 
2022; Leung et al., 2023). Underutilization of data 
results in a technology gap (Bokolo, 2023), and there 
is also a lack of mobile application-based payment 
solutions. Difficult internet access can also be a bar-
rier. Additionally, there is a need to align physical 
infrastructure with the technological layer to support 
MaaS services. A lack of appropriately trained staff 
is another identified issue.

Another significant barrier is the lack of devel-
opment of a unified business model (Leung et al., 
2023). This issue is crucial from the point of view 

of the interests of the various actors involved in the 
implementation of MaaS-based solutions (Papaio-
annou et al., 2022). The difficulties in achieving this 
may relate to the pricing of services and the sub-
sequent allocation of revenues among the various 
actors (Karlsson et al., 2020). The organisational and 
technological gap between public and private actors 
(Nikitas et al., 2017) and the lack of adequate compe-
tences on the part of PT operators to enable efficient 
cooperation, as evidenced by the fact that none of the 
MaaS pilot implementations were initiated by local 
authorities may become another significant barrier 
to implementing MaaS. 

Furthermore, there are social risks associated with 
the development of MaaS. These include concerns 
that MaaS solutions may not be applicable to smaller 
cities (Butler et al., 2020). Not all users will be able 
to easily take advantage of MaaS solutions due to 
lack of confidence in the electronic payment system 
(Karlsson et al., 2020). MaaS implementation may also 
exclude the elderly or the digitally poor individuals 
(Pangbourne et al., 2020). Additionally, it may be 

Fig. 3.	 Implementation problems for concrete MaaS actors
Source:	own elaboration based on SLR.
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important to adequately secure the data collected by 
apps or to integrate different services (Jittrapirom 
et al., 2018). The lack of willingness to share data in 
real time on the part of transport system users may 
also be an issue (Rindone, 2022).

Figure 4 summarizes the identified potential 
benefits associated with the implementation of MaaS, 
grouped from the perspective of users, service 
providers and local authorities. 

By sharing the resources of different operators, 
a comprehensive passenger service can be implemented 
(Butler et al., 2020). The MaaS concept allows all 
innovative transport solutions to be combined and 
implemented simultaneously, while contributing to the 
promotion of SUM. MaaS is an opportunity to develop 
e-mobility, which may also contribute to a reduction 
in the number of cars and thus reduce congestion 
(Russo, 2022). In this way, the implementation of the 
MaaS concept can positively impact the reduction 
of greenhouse gas and carbon dioxide emissions, 
contributing to improved air quality. 

This also includes the integrating the implemen-
tation or development of MaaS into strategies related 
to the digitization of cities (İnaç et al., 2021), which 
may prove to be a suitable response to the increasing 
interest of users in new forms of mobility (Karlsson et 
al., 2020) and a high propensity to embrace new tech-
nologies, with a particular interest observed among 
young people. The MaaS concept necessitates the 

development of tools for monitoring and adaptation 
to market changes (Jittrapirom et al., 2018). Collecting 
and utilizing real-time data can streamline travel for 
users (Gonzalez-Feliu et al., 2018) and also attract IT 
companies that will find opportunities to offer their 
services in a city.

MaaS can enhance cooperation between the public 
and private sectors (Cooper et al., 2019). MaaS-based 
solutions can bolster traditional PT, especially in areas 
with poor access to PT, such suburban areas (Delponte 
& Costa, 2022). It should be emphasized that the 
authors are aware of the risk that MaaS solutions may 
compete with existing PT. Therefore, the proposed 
concept should be implemented in a way that ensures 
the MaaS service package complements, rather than 
competes with, existing public transportation by 
integrating it as a fundamental component.

 MaaS addresses challenges in mobility policy-
making, including those related to the appropriate 
highest possible level of integration of transport 
services (Russo & Rindone, 2023). Suburbanisation 
triggers the need to develop and implement flexible 
intermodal transport (Leung et al., 2023) and 
integrate the metropolitan area (Delponte & Costa, 
2022). The flexibility and customization of solutions 
implemented through the application or development 
of the MaaS concept can serve as a tool to address 
social marginalisation. This may involve the inclusion 
of marginalized individuals.

Fig. 4.	 Potential benefits for concrete MaaS actors
Source:	own elaboration based on SLR.
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Approaches to measuring MaaS 
implementation 

The implementation of MaaS relies heavily on 
establishing robust cooperation among stakeholders, 
with local authorities playing a pivotal role in initiating 
this process (Maas, 2021). Researchers investigating 
the acceptance level of MaaS typically rely on survey 
results and statistical analysis as the basic building 
blocks for creating indexes (see: Table 2).

The identified indices can be divided into three 
groups: those assessing the level of acceptance of MaaS 
services (Hoerler et al., 2020; Matowicki et al., 2022; 
Zijlstra et al., 2020), those focusing of MaaS attributes 
(Dadashzadeh et al., 2022; Farahmand et al., 2021), 
and those pertaining to specific types of MaaS ser-

vices (He & Csiszár, 2020; Kamargianni et al., 2016; 
Narayanan & Antoniou, 2023). 

Hoerler et al. (2020) research revealed that 
regular PT users show higher acceptance of MaaS. 
Notably, factors such as f lexibility, lower pricing, 
and independence were identified as potential 
incentives for the utilization of integrated mobility 
services. In contrast, Zijlstra et al. (2020) highlighted 
age as a critical factor, with individuals aged over 
75 exhibiting negative attitudes toward MaaS across 
all dimensions. This observation was also supported 
by Matowicki et al. (2022). Moreover, being a student 
or government employee was associated with more 
favourable attitudes toward MaaS. Dadashzadeh 
et al. (2022) analysed the inclusiveness of MaaS 
at  the service level. They used three sub-indexes: 

Table 2. Approaches to the measurement of MaaS
Authors Year Name of index Objective Variables

Dadashzadeh et al. 2022 MaaS Inclusion 
Index: MaaSINI

Examine the possibility 
of providing MaaS services 
to group with special needs.

physical availability of transport 
services; price and payment options; 

data collection; inclusive design

Farahmand et al. 2021 -
Examine what attributes lead 
to prefer one alternative over 

another.

car ownership; commuting costs and 
frequency; place of parking; mobility 

packages

He & Csiszár 2020 Quality index 
of MaaS services

Group and analyse MaaS 
services that are in a similar 

phase of development.

passenger service features;  
fare structure; real-time information; 

data sharing; transfer possibility, 
vehicle interior design

Hoerler et al. 2020 - Measuring acceptance for 
specific MaaS solutions.

shared mobility usage; leisure travel 
on weekdays and weekends;  

place of residence

Kamargianni et al. 2016 MaaS integration 
index

Permits a comparison of the 
different mobility integration 

systems.

number of means of transport per 
ticket; trip planning and booking; 

presence or not of packages;  
payment options

Matowicki et al. 2022 User Behavior 
Model

Comparison of participants 
with high readiness to use MaaS 
with those who are undecided.

Not described accurately.

Narayanan 
& Antoniou 2023

Mode choice 
model for 

bike-, car- and 
ridesharing

There is a need for a model 
that is able to capture this 

phenomenon.
Not described accurately.

Zijlstra et al. 2020
Latent Demand 
for MaaS Index 

(LDMI)

Allows to identify who has the 
highest probability of adopting 

MaaS in the near future.

online booking and payment;  
tech optimism; openness to new forms 

of travel; multimodality; openness 
to paying for information

Source: own elaboration based on SLR.
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(1)  Accessible Transport Index, calculated as the 
product of accessibility and type of disability, 
(2) Accessible Data Index, calculated as the product 
of information on a specific facility and given weight, 
and (3) Accessible Platform Index, calculated as the 
product of a specific inclusive platform criterion and 
given weight. The sum of these indexes yields the 
MaaSINI, which enables testing the inclusiveness 
of a platform. On the other hand, Farahmand et al. 
(2021) conducted stated choice experiment, targeting 
Dutch employees, which involved hypothetical 
mobility packages. The results revealed that price is 
a crucial determinant of mode choice with the most 
significant price being 140 EUR per month for each 
package. Those who use their own car for commuting 
are more inclined to opt for car- and e-bikesharing. 
This suggests that individuals who use their own car 
may be less willing to switch transportation modes. 
On the other hand, Narayanan & Antoniou (2023) 
analysed transportation behaviour. The results show 
that as the travel distance increases, the propensity 
to use bikesharing decreases in favour of carsharing. 
However, with shorter travel time, the propensity to 
use shared transportation increases. He & Csiszár 
(2020) presented an index of MaaS service quality. 
The results indicate that private operators score higher 
in the MaaS transition phase.

It is important to highlight some drawbacks of the 
presented indexes. Firstly, the basic methodology 
employed by some studies, may consider only limited 
elements (Narayanan & Antoniou, 2023; Zijlstra et 
al., 2020). While fragmented analyses may be useful 
for specific purposes, they might not capture the 
full complexity of the MaaS phenomenon. However, 
the problem often lies in the limited geographic 
scope of such analyses. This limitation is typically 
due to constraints such as data availability and cost. 
Additionally, studies conducted between 2020 and 
2023 should acknowledge the COVID-19 pandemic as 
a potential confounding factor. It’s also worth noting 
that users may still not fully grasp the concept of 
MaaS (Farahmand et al., 2021), which could impact 
their responses.

DISCUSSION

MaaS represented the preferred direction for 
mobility development, often synonymous with full 
integration (Zhao et al., 2021). In the article, these 
elements are incorporated as integrations at the 
fifth (or highest) level. However, it is important to 
highlight the evolution of the MaaS approach, which 
is shifting away from a narrow view of MaaS as full 
integration to include other components (e.g. the 
effective collaboration of stakeholders, development 
of infrastructure, and use of modern technologies). 
The aim of MaaS implementation should be to achieve 
SUM goals, in line with the Rindone (2022) approach. 
This approach is appropriate considering the future 
development of MaaS towards MaaS 3.0 (Rey-Moreno 
et al., 2023). Initially, the MaaS concept focused on 
eliminating the use of private cars in the city (Sakai, 
2019), but private cars should be considered one of the 
alternatives. City authorities should work towards 
making parking policies more effective to discourage 
car use. 

Local authorities play a pivotal role. However, the 
lack of coherent vision for urban mobility development, 
and inconsistent definitions of MaaS pose significant 
barriers. Therefore, there is a pressing need to develop 
a comprehensive framework for defining MaaS, 
encompassing: a broad range of services, integration, 
infrastructure development, modern technologies, 
and sustainability considerations. Research by 
He & Csiszár (2020) suggests that the availability 
of diverse services on a MaaS platform correlates with 
increased user adoption. However, operators often 
face uncertainty regarding the business model and 
encounter challenges related to profitability (Karlsson 
et al., 2020; Kayikci & Kabadurmus, 2022; Leung et al., 
2023). Urban mobility planning requires municipal 
authorities to take deliberate action in cooperation 
with stakeholders and actors. Hence, from the local 
authority’s point of view, the most important aspect 
of MaaS remains the final stage, i.e., establishing 
cooperation and developing a business model that 
is distinct from the competition. It is also the only 
activity that does not require a large financial outlay. 
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Thus, it can be concluded that research on the 
MaaS concept focuses on analysing user needs, while 
neglecting the operators’ perspective, as confirmed by 
the analysed MaaS indices. The inclusion of operators 
in the MaaS implementation process was emphasized 
in Leung et al. (2023) study, which has been confirmed 
by the conducted research. In MaaS definitions, actors 
are mentioned but not specifically identified. This may 
imply difficulties in implementing and developing 
the concept.

CONCLUSION AND LIMITATIONS

The analysis of the components of MaaS illus-
trates how urban authorities should approach the 
implementation of the concept. MaaS implementation 
should be reflected in the urban mobility development 
strategy. The creation of urban policies and regulations 
to encourage private operators and IT companies 
to implement technologies and services in the city 
is an extremely important part of MaaS development.

The potential benefits suggest that implementing 
MaaS can support the development of PT in the city, 
particularly by addressing the needs of people with 
reduced mobility and those at risk of exclusion. 
However, it is crucial to accurately identify their needs 
and expectations from transport services. To this end, 
surveys are invaluable in capturing users’ subjective 
perspectives and subsequently adjusting the transport 
offer accordingly. Nevertheless, the identified barriers 
indicate that implementing MaaS involves incurring 
additional costs, conducting participatory processes, 
educating users and operators, and developing 
a business model that can be replicated by various 
operators. This process requires close collaboration 
with experts and researchers. 

In order to implement the concept, it is necessary 
to gather resources, primarily information and human 
resources. The MaaS implementation process is faster 
in cities with well-developed infrastructure and  
well-educated citizens. Stakeholders, not just MaaS 
actors, should be involved in the process from the 
outset. This approach will build awareness of the 
concept among residents and encourage them to use 

such solutions in the future. Social participation was 
not mentioned in any MaaS definitions, and indicators 
related to it were not included in any MaaS index.

The development of urban transport depends on 
the actions taken by various actors, particularly the 
municipal authorities, who are responsible for shaping 
transport policies. One of their key tasks is to oversee 
the transport system and guide it toward a sustainable 
development path. Therefore, the MaaS concept 
aligns with the aspirations of city authorities. For 
these measures to be effective, municipal authorities 
need to collaborate with public and private operators 
as well as the IT industry. This collaboration is 
essential to developing a business model based on 
cooperation rather than competition. MaaS services 
should be supervised by local authorities in terms of 
the proposed mobility packages, user fees charged, 
the security of user data, the distribution of profits 
among actors, and the achievement of SUM objectives.

Inclusiveness stands out as a crucial attribute 
of MaaS services, reflecting its user-centered nature 
(Cisterna et al., 2021; Giesecke et al., 2016; Hesselgren 
et al., 2020). Concerns raised by users often revolve 
around the security of mobile app usage and potential 
exclusion of segments such as the elderly or individuals 
lacking internet access (Jittrapirom et al., 2018). 
Despite these concerns, the positive impacts of MaaS 
implementation are anticipated to be experienced most 
significantly by users and local authorities. As such, 
the potential advantages of MaaS adoption underscore 
its potential to address various mobility challenges 
and enhance overall transportation experiences for 
individuals and communities alike.

 It’s important to acknowledge the limitations 
of  the analysis presented. Firstly, the exclusion 
of grey literature means that valuable insights from 
practical implementations of MaaS may have been 
missed, focusing primarily on theoretical aspects. 
Secondly, the search was restricted to three databases 
chosen based on availability, which could limit the 
breadth of the analysis. Expanding the search to 
include more databases could yield a greater number 
of publications and enrich the analysis. Thirdly, due 
to the comprehensive nature of the analysis covering 
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three main areas the presentation of results had to be 
synthesized, potentially overlooking nuanced details. 

However, these limitations provide opportunities 
for discussion and serve as a basis for further research 
in the field. Therefore, further research should focus 
on identifying MaaS indicators and factors that could 
accelerate the implementation of this concept in cities. 
Knowledge of the challenges and barriers can help 
business model researchers assist city authorities and 
operators in developing a suitable model for MaaS 
services.

Consequently, there is a notable gap in existing 
research concerning operators’ perspectives, war-
ranting further investigation into the economic 
viability and business models associated with MaaS 
implementation. Closing this gap will contribute to 
a more comprehensive understanding of the chal-
lenges and opportunities within the MaaS ecosystem. 
The analysis presented highlights the need to include 
the perspectives of operators and municipalities in 
the implementation and development of MaaS and 
emphasizes the importance of public participation in 
this process. These components are often neglected 
in MaaS studies, so future research should focus on 
incorporating them into the indices used to measure 
MaaS.
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