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ABSTRACT

Interactions have changed in which industries operate in relation to one another, and many
industries are now interdependent in digital platform ecosystems (DPE). Today considerable
interest in academic literature surrounding ecosystems and the industry actors' part of it that
exchanges value through complementary offerings. New emerging services are dependent on
complementary services from actors that operate in digital platform ecosystems. This is now
happening in the transport industry with the emerging concept of mobility as a service (MaaS).
Maas is seen as a possible solution to the challenges such as sustainability issues imposed on the
transport industry. It is meant to use a digital interface and shared data to efficiently source and
manage the provision of transport-related services that meet the mobility requirements of society.
However, research has shown that weak governance will possibly have a destructive character on
emerging ecosystems such as the Maa$S - DPE. Therefore, there is a need to develop more profound
knowledge about governance to ensure the functionality of the MaaS digital platform ecosystem
(MaaS-DPE). In this master thesis, this is done through an exploratory study, identifying the
governance mechanisms that could be leveraged to motivate, recruit, and further retain MaaS-DPE
participants, thus, ensuring the functioning of a MaaS-DPE. This is in the context of suburban
cities on the west coast of Sweden where these actors are operating. We found three general and
four specific governance mechanisms that we argue can be leveraged by the DPE leader visualized

in a model connected to the roles of the DPE participants.

Key Words: Maas, ecosystem, platform, digital platform ecosystem, governance, governance
mechanisms.
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CHAPTER 1

1. INTRODUCTION

1.1 BACKGROUND

In recent years, since the adoption of intelligent and interconnected technologies such as the
smartphone, along with the digitalization of products and service offerings, interactions have
changed in which industries operate in relation to one another (Yang et al., 2018). Activities
surrounding innovation are increasing, and industry actors who prefer value co-creation across
boundaries have a better chance of succeeding in the current digital economy (Li et al., 2019).
Industries are now interdependent, meaning that they have converged on each other in a way that
makes distinctive boundaries no longer as clear-cut as they have been in the past (Yang et al.,
2018). This is arguably due to the incorporation of innovation in both the physical and digital
technology into products and services through, e.g., cloud services and big data access, that is often

being developed on digital platforms (Mclntyre & Srinivasan, 2017).

The group of actors sharing and being dependent on each other's activities and value co-creation
on digital platforms is often being referred to, in general terms, as an ecosystem (Jacobides et al.,
2018). The growing body of theory and knowledge on ecosystems and modern ways of inter-
organizational collaboration was first coined by (Moore, 1993). Today, there is a considerable
interest in academic literature surrounding the term ecosystem and the industry actors' that are a
part of it (Jacobides et al., 2018; Mclintyre & Srinivasan, 2017). Many of these actors are nowadays
forming close and complex intra- or inter-industry relationships (Yang et al., 2018), thus creating
new ecosystems. In which they can co-create value by, more often than not, sharing activities and
value (Hannah & Eisenhardt, 2018; Jacobides et al., 2018; Mclntyre & Srinivasan, 2017). Apart
from conventional organizational networks, the ecosystem allows a system-level outcome that, in
many cases, outperforms the magnitude of value a single actor can create on their own (Autio &
Thomas, 2022).

Traditional organizations create value within the boundaries of the supply chain, whereas in
modern ecosystems take advantage of using digital platforms (Hein et al., 2019). These are utilized

by actors and acts as an enabler for the co-creation of value in an ecosystem (Hein et al., 2019).



Digital platforms combine technologies such as big data and cloud computing and deploy them in
new ways to coordinate an ecosystem of supply and demand (Hein et al., 2019). They consist of a
digital structure that allows users and organizations to innovate and interact that are otherwise not
possible at a needed level (Kapoor et al., 2021). The literature links the terms digital platform to
the term ecosystem and coins the term digital platform ecosystems (DPE) in reference to the actors
in the ecosystem that co-create value together with the platform leader within the digital platform
(Hein et al., 2020; Jacobides et al., 2018).

In close relation to the changes in industry behavior and in digital platform ecosystem emergence,
megatrends such as hyper urbanization, climate, and societal and demographic changes have
imposed immense pressure on specific industries, one of which is the transport industry. The need
for mobility and transportation are essential as they aim to improve human welfare, especially in
the urban and peri-urban areas, since most of the population is concentrated in these regions (ITF,
2021). There is currently a need for the society and for the industries that it affects to have mobility
decoupled from using more and more resources, cause increasing emissions and space
consumption (ITF, 2021), as well as to adapt to changing requirements and needs of the urban
population (Matowicki et al., 2022). Single actors in the transport industry are struggling to deal
with this pressure on their own (ITF, 2021) and with the ecosystems approach (Hannah &
Eisenhardt, 2018; Jacobides et al., 2018; Mclintyre & Srinivasan, 2017) together with inter-
organizational collaborations (Yang et al., 2018), it is allowing new solutions to be developed in

order to ease that pressure.

The emerging mobility as a service (MaaS) is seen as one of the possible solutions to the challenges
imposed on the transport industry (ITF, 2021). MaaS can be described in several ways; As an
application of digital and information technology used to access mobility services (ITF, 2021), as
a commercial offering, and packaging built into a bundle of transport services (Sochor et al., 2018).
Or an ecosystem of several actors and services that enable people to seamlessly access a wide
variety of transport services (Jittrapirom et al., 2018; Sochor et al., 2018). However, a common
generic working definition of MaasS is that it is a service that uses a digital interface and shared
data to efficiently source and manage the provision of transport-related services that meet the
mobility requirements of society (ITF, 2021), e.g., allow the transport of passengers and goods by
the same vehicle through MaaS (Giesecke et al., 2016). Adding to this, it could also be said that



Maas is potentially more sustainable than what is currently the norm of transportation, with heavy
emphasis on privately owned cars and the use of fossil fuels (Giesecke et al., 2016). Many scholars
regard MaasS as the next paradigm shift in the transportation industry and the way in which people
commute (Giesecke et al., 2016), incorporating “using instead of owning” (Matowicki et al., 2022).
MaaS will, in theory, incorporate public transport, car sharing, car leasing, bike-sharing, etc.,

operated by actors in the emerging so-called MaaS ecosystem (ITF, 2021).

MaaS is an emerging concept that, to this day, does not have a widespread practical
implementation (ITF, 2021). However, some Maas trials have been carried out across the western
side of Europe and in Scandinavia (Kamargianni & Matyas, 2017). And more trials are underway
in other parts of the world, such as North America, other parts of Europe, and Asia (Hensher et al.,
2020.). Although the trials are underway, the pilots are still small in number when it comes to the
consideration of participants and the total geographical coverage (Hensher et al., 2020.). Moreover,
the trial’s impact across the globe has not, however, been fully documented, which arguably has
affected the knowledge development of implementation and understanding of the topic in

particular contexts (Matowicki et al., 2022).

Furthermore, the ecosystem term that describes the actor interaction in Maa$ is borrowed from the
biological term that refers to different functional roles building up the system (Jacobides et al.,
2018). This includes the leading role of the “keystone” player (Yang et al., 2018) or “hub” firm
(Jacobides et al., 2018). Who will also have the so-called integrator role in the ecosystem, enabling
and connection actors to join (Esmaeilzadeh & Blanco, 2020). They are described as being the
ones who will have the possibility to share solutions through the platform network, innovate and
create value for themself and the ecosystem as a whole and provide resources to the
complementing actors to ensure value creation and growth of the ecosystem (Yang et al., 2018).
But also provide and ensure stability (Jacobides et al., 2018). Other actors, such as MaaS providers
(Giesecke et al., 2016) or Operators (Esmaeilzadeh & Blanco, 2020) will provide travelers with
easy, flexible, reliable, affordable, and, most importantly, sustainable everyday transport through
digital interfaces (Giesecke et al., 2016). This with help from the Facilitators who make sure the
products and services are in place for the MaaS function to operate (Esmaeilzadeh & Blanco,
2020). Thus, satisfying the MaaS users transport needs without the need to own a private car
(Hensher et al., 2020; Kamargianni et al., 2016) (Matowicki et al., 2022)



Whether or not the user segment is willing to accept MaaS as a new mobility option, there is a
need to understand the prerequisites needed for MaaS to emerge and deliver the expected benefits.
The MaaS ecosystem needs to facilitate a lot of different complementary mobility services that
will make it attractive and convenient for users to plan, book, and pay for mobility (Matowicki et
al., 2022) which will, in turn, will, create complexity in managing the functionality of the
ecosystem because of the needed number of actors included (Schmeiss et al., 2019). Currently,

this field of research is somewhat limited.

1.2 PROBLEM DISCUSSION

The ecosystems of actors in the MaaS solution will be operating in a DPE, which creates many
both known and unknown issues that need to be considered. E.g., research has shown that weak
governance is possibly one of the largest hinders currently to the development of the emerging
MaasS solutions (Jittrapirom et al., 2018). And weak governance mechanisms will possibly have a
destructive character on these types of emerging ecosystems (Luo & Tung, 2018). The governance
mechanisms are arguably, therefore, a prominent and deciding factor in relation to governance that
is needed to ensure the functioning of the MaaS - DPE. For a Maa$S - DPE to function efficiently,
it requires a governance framework to support it, to enable the integration of transport services

into multimodal offerings for the users (ITF,2020).

Because Maa$S has not been in common practice, the prerequisites for success have not yet been
clearly defined (ITF, 2021). In relation to the governance mechanisms, there is little research done
regarding the challenges of inter-organizational collaboration in the context of MaaS (ITF, 2021).
However, as MaaS — DPE provides multiple transport modes in its offering, the identified need for
inter-organizational collaborations is necessary for its development and success over time
(Jittrapirom et al., 2018). What has been understood is that the collaboration between business
actors and public authorities is seen as a critical enabler for MaaS ecosystems’ success (Holmberg
et al.,, 2016). And a conceivable prerequisite for a vibrant MaaS solution that will have the
possibility to improve people’s daily transport experience (ITF, 2021). The uncertainty for
potential actors of how to ensure capturing value influences Maa$S success and, thus, is seen as the
main reason behind the delays in these needed partnerships and collaborations (Jittrapirom et al.,

2020) across the private and public transport sectors. Moreover, several reasons behind what is
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hindering partnerships have been identified by several scholars; a few of them include
interoperable digital systems (Meurs et al., 2020), as well as skepticism or the unwillingness to
share the user’s personal data with the partner companies and service providers (Polydoropoulou
et al., 2020). Thus, the inter-organizational collaboration is arguably of vital importance and needs
to be researched further (ITF, 2021).

Another prominent aspect to consider, according to the ecosystem literature, is the so-called
openness in the digital platform ecosystem as a governance mechanism (Chen et al., 2022; Reuver
etal., 2018; Schreieck & Krcmar, 2016). An example of a challenge with openness is explained in
the ‘paradox of openness.’ It is a phenomenon on a platform where there is tension in creating
value between multiple actors and at the same time remaining in control of these interactions to be
able to catch the value created (Schmeiss et al., 2019). To date, the openness concept has not been
studied in relation to governance mechanisms in MaaS — DPE. This may be due to a narrow

interpretation of governance and concepts (Docherty et al., 2018; Pangbourne et al., 2020).

The governance mechanisms needed for MaaS to emerge are not clearly understood (Pangbourne
et al., 2020; G. Smith & Hensher, 2020). There is a need for a better understanding of the
mechanisms that could be leveraged to motivate, recruit and further retain MaaS — DPE actors
regardless of who will take the leading role (Jacobides et al., 2018). It is essential to understand
the function of DPE governance and its incentives (Reuver et al., 2018). Moreover, further research
is needed regarding what governance mechanisms need to be in place to ensure the functioning of
a MaaS DPE (Schmeiss et al., 2019)

Therefore, this master thesis focuses on the governance of MaaS - DPE and will be trying to
identify the governance mechanisms that need to be considered for the function of MaaS. We aim
to explore governance mechanisms as enablers for a MaaS - DPE to attract prospective actors at a
very early stage of the emergence of the service. Therefore, the research question that this master

thesis will strive to answer is:

- What are the governance mechanisms that will ensure the functioning of a

Maas digital platform ecosystem (MaaS-DPE)?

The thesis is focusing on gathering knowledge from industry experts and prospective actors that

can be or are a part of the emerging solution, but also from MaaS platform developers who aim to
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develop this solution from the ground up. More concretely, the thesis is looking into the context
of MaaS emergence on the west coast of Sweden, where most cities are interconnected through
the highway and share the same public transport. Specifically, the context of urban and suburban

cities is chosen with their size and infrastructure considered.
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CHAPTER 2

2. THEORETICAL FRAMEWORK

In this chapter, we provide and explain the relevant theories used to frame the references of the
thesis. First, the mobility of a service concept is explained, the relevant definitions of the concept
are presented, along with the different levels of integration. Then different types of ecosystems are
explained with their respective definitions. Further the concept of a digital platform ecosystem
(DPE) is presented, along with the explanation of different types of potential actors within the
DPE. Later, the term governance is presented along with the definitions of the several governance
mechanisms that have been identified through the literature. As a last section, the chapter is

summarized with the help of a conceptual framework.

2.1 MOBILITY AS A SERVICE CONCEPT

According to recent studies, MaaS is a compelling concept for the future of mobility. Mobility as
a service (MaaS) is becoming an increasingly popular model that is constantly changing the way
of transportation (Pulkkinen et al., 2019). Several concepts of the MaaS model have been discussed
in the transportation sector during the last decades. The concepts are namely; integration,
interconnectivity, and the optimization of transport services (Kamargianni & Matyas, 2017.) MaaS
also includes smart and seamless mobility and, most importantly, sustainability (Venable et al.,
2010). With urban residences constantly increasing, there is an urgent need for smart solutions that
enable transportation more effectively than what has previously been seen (Anthony Jnr et al.,
2020). MaaS aims to bring about a radical change in the current transport systems while addressing
the ever-growing needs of mobility but in a sustainable way. MaaS is all about (1) offering services
based on the needs of the user; (2) offering multi-modal mobility services compared to a single

mode of transport; (3) integrating options of payments (Sochor et al., 2018).

Although there are similar services that are being offered, such as car-sharing and on-demand

transport (taxi services), they are usually operated individually and are not incorporated or
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integrated into other modes of transportation (Kamargianni & Matyas, 2017), especially with
public transport. MaaS aims to integrate several modes of transport, enabling an interconnected
transport platform that will provide users with easily accessible mobility. According to Goodall et
al., (2020), Maas is being described as:

“MaasS relies on a digital platform that integrates end-to-end trip planning, booking, electronic
ticketing, and payment services across all modes of transportation, public or private. It's a marked

’

departure from where most cities are today, and from how mobility has been delivered until now.’

MaasS is still in the early stages of development. MaaS provides a framework for delivering a
portfolio of multi-modal mobility services while placing the user at the center of the offer (Hensher
etal., 2021). MaasS solutions are being developed to achieve the sustainable goals of the future and
utilized through an integrated digital platform, i.e., mobile applications. The MaaS — Digital
platform integrates booking, ticketing, and payments for MaaS solutions. App integration also
enables the users to give feedback about their travel experiences (Hensher et al., 2021).
Digitalization and automation are two strong trends with the potential strength to change the way
people transport themselves (Lund, 2016). Considering the current service related to transport, the
user must go through several different tools and applications to find the right information and

purchase and ultimately access the transport modes (Lund, 2016).

Users can use one or more platforms to plan out the journey. However, the current journey planners
do not offer access to intermodal trips (which means they are unable to combine more than one
transport mode (Kamargianni & Matyas, 2017). The user further must go through several payments
for each mode of transportation chosen. This is proven ineffective for the users, as some transport
operators accept only cash while the others might accept only cards (Kamargianni & Matyas,
2017), whereas some accept payment through smartphones and other digital applications (PayPal,
Swish, Apple/Google-pay, etc.,). Furthermore, once the payment is completed, the user needs to
access different tickets for each mode of transportation as there is no integration between the

modes of transportation. These are examples of some of the hinders of the current mobility
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landscape. The emerging mobility ecosystems will benefit by taking advantage of rising digital

mobility services by providing simple door-to-door operations and services (Schulz et al., 2020).

The below Figure 1 depicts a clear picture of the MaaS concept as a comparison to the current

situation.

Current Situation | Maa$S model
Urban Trips

Maas
Provider

Figure 1: Transport with and without MaaS, (Kamargianni & Matyas, 2017)

MaasS is a concept that can be beneficial to both B2C (business to consumer) and B2B (business
to business) sectors. MaaS can offer services to individuals based on their preferences, and they
can also offer services to companies where it can help in planning the business trips of the

employees (Kamargianni & Matyas, 2017).

Furthermore, looking into the various objectives of MaaS would allow a better understanding of
why MaasS is being implemented into the current transport systems (Ruohomaa et al., 2019). In the
literature, the following objectives for MaaS implementation are pointed out: (1) Providing an
interface to enable the use of multimodal mobility and other mobility solutions (Hensher et al.,
2021), (2) reducing the impact on the environment due to current transport systems (Sochor et al.,
2018), (3) reducing the usage of private cars or offer better services when compared to that of a
private car (Sochor et al., 2018), (4) leading the transition towards more sustainable transportation
(Pangbourne et al., 2020).
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While the Maas is still growing and is currently emerging as a DPE, in the future, when the MaaS
providers start offering these services and MaaS implementation scales up, several different ideas
and complimentary services will eventually emerge. This will help in improving the user

experience and gain attention and further expand the service.

211 MAASDEFINITION

To better understand the role of governance in the MaaS context, we must define MaaS. It is also
recommended to understand the importance of MaaS in the current era and upcoming future.
According to recent studies, MaaS is a compelling concept for the future of mobility. With urban
residences constantly increasing, there is an urgent need for smart solutions that enable

transportation more effectively than what has previously been seen (Anthony Jnr et al., 2020).

The field of MaaS is a framework for delivering a portfolio of multi-modal mobility services while
placing the user at the center of the offer (Hensher et al., 2021). MaaS solutions are being
developed to achieve the sustainable goals of the future. MaaS solutions are utilized through an
integrated digital platform, i.e., mobile applications. These digital platforms will help in booking,
ticketing, and payments for MaaS solutions. App integration will also enable the users to give

feedback about their travel experiences (Hensher et al., 2021).

The main advantage of Maas is that it can be operated at any spatial scale. This means that MaaS
can be incorporated into an urban, regional, and ultimately global scale (Hensher et al., 2021),
which will have the possibility to create multinational enterprises (MNES) that will have the
possibility to springboard into an international expansion which will create new markets and new
businesses (Luo & Tung, 2018).

While Maa$ tends to have different definitions according to different authors, its sole purpose is
to bundle several modes of transport into one single service package. However, for this to work,
architectural offerings of provisioning, processing, aggregating, and collecting data need to be
functioning and governed (Pangbourne et al., 2020). MaasS aims to bring about a radical change in
the current transport systems while addressing the ever-growing needs of mobility in a sustainable
way (ITF, 2021).
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MaaS also aims to address service development needs for commercial actors in the ecosystem
(Pulkkinen et al., 2019). The role of commercial actors includes maintaining fleets and recognizing
how the ecosystem can be utilized for sustainable development. The emerging mobility ecosystems
will benefit by taking advantage of rising digital mobility services by providing simple door-to-
door operations and services (Schulz et al., 2020). All the advancements will reduce private car

usage, which is one of the main objectives of MaaS (ITF, 2021).

As Maas is a constantly evolving concept, it is difficult to describe with a single one-size-fits-all
definition (Jittrapirom et al., 2017). There are several definitions of MaaS provided by different
scholars in their respective fields; all of these definitions for MaaS are approaching multi-modal
mobility services but from several different angles. All these definitions share an underlying theme

of bundled services for the betterment of the users' needs.

The below table provides some of the definitions that were uncovered during the research.

AUTHOR DEFINITION

Mobility as a Service (Maa$S) is a mobility distribution model where
(Vaclavek, 2014) a customer’s major transportation needs are met through the use of

one interface and are offered by a service provider.

A concept which allows households to purchase packages of mobility
(Cox, 2015)

that provide an alternative to car ownership.

. . . In the first place, MaasS is a distribution model for transport services.
(European University Institute., 2015) P P

Maas$ integrates transport modes through the internet.

MaasS is widely regarded as being the next paradigm change in
transportation. Service providers are expected to offer travellers easy,
. flexible, reliable, price-worthy, and sustainable everyday travel,
(Giesecke et al., 2016) _ , _ _
including, for example, public transport, car-sharing, car leasing, and
road use, as well as more efficient options for goods shipping and

delivery.

n The concept of MaaS is relatively simple: The bundling of different
(Levidkangas, 2016)

transport means, public and private, into one easy-to-use package for

the customer. The service is provided to the customer via mobile
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(Goodall et al., 2020)

(Jittrapirom et al., 2017)

(Kamargianni & Matyas, 2017)

(Mp et al., 2017-2019)

(Hoetal., 2018)

(Kurosu, 2018)

(ITF, 2021)

applications and payment is handled via a digital wallet. The actual
business cases and large-scale pilots of MaaS, in addition to other

empirical evidence, are yet to be seen.

Maas relies on a digital platform that integrates end-to-end trip
planning, booking, electronic ticketing, and payment services across
all modes of transportation, public or private. It’s a marked departure

from where most cities are today, and from how mobility has been

delivered until now.

Can be thought of as a concept (a new idea for conceiving mobility),
a phenomenon (occurring with the emergence of new behaviours and
technologies), or as a new transport solution (which merges the

different available transport modes and mobility services).

MaaS aims to bridge the gap between public and private transport
operators at a city, intercity, and national level, through the
integration of the currently fragmented tools and services required by
a traveller for a trip (planning, booking, real-time information,
payment, and ticketing). Mobility is a user-centric, intelligent
mobility distribution mode, where all mobility service providers’
offerings are aggregated by a sole mobility provider—the MaaS
provider and are supplied to users through a single digital platform.

Maas is a term used to describe digital services, often smartphone
apps, which people use to access a range of public, shared, and
private transport, using a system that integrates the planning, booking

and paying for travel

Mobility as a Service (MaaS), which uses a digital platform to bring
all modes of travel together into a single on-demand service, which

has received great attention and research interest.

To meet this challenge, “Mobility as a Service” (MaaS) concepts are
introduced in the market which offer an individualised one-stop

access to several bundled travel services, based on customers’ needs.

It is a service that uses a digital interface and shared data to
efficiently source and manage the provision of transport-related

services that meet the mobility requirements of the society

Table 1: Main definitions of Maa$S according to scholars
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Mobility as a service is a very recent concept; it can be thought of as a concept, a phenomenon, or
as a new transport solution (Jittrapirom et al., 2017). One of the first to define the term was
Vaclavek (2014), who describes MaaS as a distribution model that delivers users' transport needs
through a single interface of a service provider. It combines different transport modes to provide
tailor-made solutions to the user. According to Jittrapirom et al (2017) this definition encompasses
some of the core characteristics of MaaS: customer needs, service bundling, cooperativity, and
interconnectivity in transport modes. Cox (2015) adds to this definition by comparing MaaS
services to that offered by the telecommunication sector. The (European University Institute.,
2015) defines MaaS in a way similar to that of the definition by Vaclavek (2014) where it says
Maas is a distribution model that delivers users' needs with the help of the internet. Several authors
define MaaS as a one-stop solution to transport needs, where they define MaaS as a bundling up
of services that make it easier for the user to choose, book, and pay for their suitable transport

mode through a single digital interface (Application).

Interestingly Giesecke et al (2016) conceptualize MaaS as a socio-technical phenomenon with
sustainability being the centerpiece of the definition, hence shedding some light on the sociological
and sustainability levels of the concept. Furthermore, MaaS is made possible by technological
advances, the cooperation of different actors, and the bundling of transport modes (Jittrapirom et
al., 2017).

The different definitions differ slightly between the authors, with some keywords used in different
ways and with different meanings. This master thesis will incorporate the definition that captures
the richest term of MaaS described by Goodall et al (2020) as:

“MaasS relies on a digital platform that integrates end-to-end trip planning, booking, electronic
ticketing, and payment services across all modes of transportation, public or private. It’s a marked

departure from where most cities are today, and from how mobility has been delivered until now.”

This definition which we have chosen to adopt, indicates the level-3 of MaaS integration, the levels

of MaaS integration will be explained in detail in the coming section.
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2.2 LEVELS OF INTEGRATION

The MaaS value proposition is a combination of different services and transport modes and the
different levels of system capabilities that help improve a customer’s usage experience (Sellstedt
& Sjoling, 2019). MaaS can be defined using the various levels of integration. Based on the
integration of information pertaining to the booking, payments, and service, the MaaS concept can
be divided into the following levels shown in the figure 2 below, which has been derived from
(Durand et al., 2018).

Level 4
=0 o~
Societal
Level 2 ‘ . goals
‘ Service offer
Level 1
‘ \L‘ Booking and
Level O ayment
e Information paym
Single,
seperate
SErvices

Figure 2: Levels of MaasS integration (Durand et Al., 2018; Sellstedt & Sj6ling, 2019)

Level O - No Integration (Basic Level)

Level O or better called the basic level is a stage where the integration of MaaS is absent, and the

mobility services are handled individually or separately from each other (Durand et al., 2018).

Level 1 - Integration of information

This level of integration is where the information is shared and provided with the help of travel
planners. At this level, value is added since information about routes and travel time facilitates a
flexible offering for the users (Durand et al., 2018). The core focus of this level is on the single
trip information; hence according to (Durand et al., 2018), people using such a service are viewed

mainly as users than as customers. The MaaS operator or MaasS provider at this level of integration
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is not responsible for the quality of service of providing information, and they do, however possess

a legal responsibility when it comes to the information itself (Sochor et al., 2018).

Level 2 - Integration of booking and payment

In this level of integration, the booking, payments, and tickets are integrated not a single digital
interface for the provided service. With the help of this level of integration, the users will be able
to search for travel tickets, book the tickets and also pay for them through one platform. However,
this process requires a pre-registered credit card that is linked to the transport app; with this, the
users will be able to access the services with ease (Durand et al., 2018). Unlike level 1, here, the
MaasS operator has an obligation to provide quality service such as valid tickets, accurate and easy
bookings as well as ensuring the purchase of multiple tickets. But as mentioned by (Sochor et al.,
2018), the MaaS operator does not take responsibility for the service of the travel, in particular at

this level of integration.

Level 3 - Integration of transport services

Unlike the level 0 and level 1 integration, this level covers not only specific trips according to the
individual's needs but also provides alternative modes of transport that meet the daily travel needs
of an individual or a group. The value-added here is greater as the services offered are in the form
of a package of a broad range of travel options; this increases the flexibility of the offering and
reduces the need to use a private car (Durand et al., 2018). The MaaS operator takes responsibility
for the service delivered to its customers and also the responsibility between customers and

services from multiple suppliers (Sochor et al., 2018).

Level 4 — Integration of societal goals

In this level of integration, the MaaS offering is balanced between demand and supply (Sellstedt
& Sjoling, 2019). The goals of MaaS which is to reduce traffic congestion and reduction of air

pollution, can be achieved at level 4 (Durand et al., 2018). The level is all about creating a perfect
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balance between the demand on the MaaS operators and the services offered by the transport
operator (Sellstedt & Sjéling, 2019).

With the levels of MaaS integration outlined above, the framework provides a better understanding
of the roadmap of how stakeholders, government, and technology providers can describe their
long-term goals (Opiola, 2018). Each of the MaaS actors can have a clear vision of where they
stand on the road toward a fully automated MaaS service. With the help of this vision, they can
predict or understand what the next level may be for planning and budgeting (Opiola, 2018). The
MaasS service is still so new that it is a challenge to develop a business model for such a service,
and it requires clarity. Levels of MaaS integration help to provide clarity for the actors in a MaaS

ecosystem (Opiola, 2018).

221 ECOSYSTEMS

There is now an evolution in business environments that is driven by highly dynamic and
interconnected actors that utilize digitalization and rapid technological change (Gilsing et al.,
2021). The emergence of environments such as ecosystems has arrived from deliberate engineering
and experimentation from different parties (Jacobides et al., 2018). The term ecosystem is
borrowed from the biological field and is often used to describe the interaction of firms that are
dependent on each other's activities (Jacobides et al., 2018). Alternatively, it is described as a
compression of a multilateral set of independent firms collaborating to create value propositions
(Jiatao Lietal., 2019). There are many types of ecosystems, both large and small, global and local.

Some are part of a niche, and others are broad market-based (Valdez-De-Leon, 2019).

The digital transformation has continuously changed ecosystems, and because of this, established
firms need to change their value propositions and become more digital (Riasanow et al., 2021) and
collaborate in digital ecosystems (Jacobides et al., 2018). Consequently, these new digital
ecosystems are continuously emerging (Subramaniam, 2020; Valdez-De-Leon, 2019). That is
shaped by data connectivity, enabling interdependencies between technologies such as the Internet

of Things (10T) and sensors (Subramaniam, 2020). Furthermore, the digital ecosystems differ from
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traditional linear value chains, according to (Valdez-De-Leon, 2019). Examples of firms that have
created digital ecosystems are Apple, Amazon, and Alibaba, which have reached market
dominance with their digital ecosystem strength (\VValdez-De-Leon, 2019). Moreover, according to
(Subramaniam, 2020), product and consumer ecosystems are branching from digital ecosystems.
The former is shaped by the value chain and the interdependencies associated, and the latter is
produced through data generation in product usage complimented by interdependencies among

entities.

To achieve the highest value possible for all members, there is an alignment in the success of the
ecosystem (Jacobides et al., 2018). A member in an ecosystem can only create value as long as all
the complementarities are there, and if the value of the complementarities is high the higher the
ecosystem’s general value would be (Jiatao Li et al., 2019). The role of the digital ecosystem is,
therefore, to strengthen itself by enabling members to operate on it. Mobile apps are a type of
complementarity that adds to the platform's functionality with new features for the platform users
(Liuetal., 2021). Another example of this could be seen with software developers on the Microsoft
platform that develops better products and solutions, which strengthens the Windows ecosystem,
thus giving it a competitive advantage (Valdez-De-Leon, 2019). Companies like Netflix and

Spotify similarly operate their services in a similar way (Gilsing et al., 2021).

One study state that there are three types of ecosystems (Jacobides et al., 2018). Firstly the
"Business ecosystems" stream centers around one firm and could be seen as the "root ecosystem"
(Riasanow et al., 2021). Second, the "Innovation ecosystem" stream centers around a new value
proposition or innovation that firms have a collective interest in. Moreover, according to (Panetti
et al., 2020), a smart innovation ecosystem is the culmination of an open network structure, a
portfolio of relationships that enables non-redundant ties within communities focused on specific
themes together with information and a high level of modularity. Lastly, we have the "Platform
ecosystem™ that centers on a type of platform with high interest, e.g., digital platforms with
modular architecture facilitating exchanges amongst actors and multilateral transactions of
complementary products (Li et al., 2019) like the Windows platform mentioned by (Valdez-De-
Leon, 2019). This last type is in the focus of this master thesis which incorporates the digital
platform into the ecosystem definition - the so-called digital platform ecosystems (Hein et al.,
2020) as shown in Table 2.
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2.2.1.1 ECOSYSTEM DEFINITION

The literature has described the specific advantages of ecosystems (Li et al., 2019). First, based on
resources, meaning that the members distribute the complementary assets and innovations.
Second, based on the ecosystem structure, meaning that positive externalities and
complementarities between ecosystem participants. Lastly, based on governance, meaning rules
which create alignment of autonomous actors' participation. Ecosystems are enabled by modularity
and interact with organizations bound by their collective investments and nonredeployability
somewhere else. Thus, ecosystems are not hierarchically managed but system managed (Jacobides
et al., 2018). Ecosystems digital technologies can also reduce transaction costs between
independent parties through this modularity by making buying from external parties more
desirable than making products in-house (Valdez-De-Leon, 2019), thus creating value for the
members. According to (Gilsing et al., 2021), Service ecosystems on platforms are now created to
serve mobility challenges, thus reducing emissions and improving traffic efficiency by integrating
logistic providers, road operators, technology providers, and governmental bodies. Collaboration
between companies in a service ecosystem will decrease the complexity of the service (Gilsing et
al., 2021). Furthermore, there is a risk of falling behind in not taking part in an ecosystem
paradigm; not taking part will have strategic harm and create less competitive power because
ecosystems continuously capture more markets and become a seemingly entrenched model of use
(Valdez-De-Leon, 2019).

When defining ecosystem, in this master thesis, we have taken several definitions into
consideration and chosen one that represents the term that best fits the argumentation of the thesis.
The definitions for the term ecosystem quoted by scholars in their respective fields are mentioned

in the table below and discussed in the following section.
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AUTHOR

(Riasanow et al., 2021)
(Jacobides et al., 2018)

(Granstrand & Holgersson, 2020)
(Jacobides et al., 2018)
(Panetti et al., 2020)

(Avramakis, 2019)
(Kamargianni & Matyas, 2017)
(ITF, 2020)

(Schmeiss et al., 2019)
(Jiatao Li et al., 2019)
(Jacobides et al., 2018)

(Valdez-De-Leon, 2019)
(Jacobides et al., 2018)

(Hein et al., 2020)

TERM

Business Ecosystem

Innovation Ecosystem

Mobility Ecosystem

Platform Ecosystem

Digital Ecosystem

Digital Platform Ecosystem

DEFINITION

Companies with “co-evolving capabilities
around a new innovation” in a cooperative
and at the same time competitive way.

An innovation ecosystem is the evolving
set of actors, activities, and artifacts, and
the institutions and relations, including
complementary and substitute relations,
that are important for the innovative
performance of an actor or a population of
actors.

A system that includes different
transportation modes and their users as
well as the way they affect each other.

With the introduction of new ways of
mobility (e.g., ride-hailing, and car-
sharing) and the advances in technology,
this ecosystem is becoming more
integrated—from connected cars and
ridesharing to self-driving vehicles.

Consists of a platform leader that designs
and governs the technical architecture.
Furthermore, it consists of different groups
of actors that interact on the platform:
providers of complementary products and
services to the platform (so-called
complementors) and users that consume
those products or services.

Loose networks of interacting organisation
that are digitally connected and enabled by
modularity, that affect and are affected by
each other’s offerings. and are not
managed by a hierarchical authority.

Comprises a platform owner that
implements governance mechanisms to
facilitate value-creating mechanisms on a
digital platform between the platform
owner and an ecosystem of autonomous
complementors and consumers.

Table 2:Ecosystem types and definitions

The term business ecosystems, meaning companies work together to generate more value and co-
evolve around shared capabilities, as well as allow competition (Riasanow et al., 2021), is
something that has been studied continuously in the last 20 years (Valdez-De-Leon, 2019). These
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are aspects that partially make joining ecosystems more attractive than situations where firms
conduct operations on their own (Jiatao Li et al., 2019; Valdez-De-Leon, 2019) and creates a
collective advantage of competing ecosystems (Valdez-De-Leon, 2019). The distinction
between digital ecosystems and the business ecosystem term is that businesses or actors in the
ecosystem are digitally connected and are, moreover, enabled by modularity (Jacobides et al.,
2018; Valdez-De-Leon, 2019). Digital technologies imply homogenization of data,
programmability, and editability on the platform where the actors in the ecosystem are operating
(Reuver et al., 2018).

To show the defined ecosystem term that is used in this thesis, a section about the platform is
needed to explain the connection to the chosen definition of Digital platform ecosystems (DPE)
(Hein et al., 2020)

2.2.2 PLATFORMS

Platforms are a technical architecture that has the capacity to mediate transactions between
different actors in a network or ecosystem, thus providing the infrastructure and governance
models that are needed for open innovation to take place (Schmeiss et al., 2019). Platforms
arguably create new business environments. Partly because retailers are shifting from selling
products and services from distribution channels into digital platform ecosystems that integrate
various actors' resources (Fehrer et al., 2018). To provide service solutions on a platform basis,
firms often collaborate in these ecosystems where services are exchanged, thus co-creating value
(Gilsing et al., 2021).

The platform ecosystem has a so-called platform leader who governs the technical architecture of
the platform (Schmeiss et al., 2019). Furthermore, the platform consists of actors who interact,
complementors that provide complementary products and services, and lastly, the users who will
use the products or services provided (Schmeiss et al.,2019). There is now a growing number of
incumbent organizations in a broad span of industries, now being either tasked with the role of

platform providers o leaders or being joined into a digital platform ecosystem (Fehrer et al., 2018).
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Networks can be broadly conceptualized as a system of entities or nodes that are interconnected
(Mclntyre & Srinivasan, 2017). Such nodes can be either individuals or collective participants,
such as organizations (Kane et al., 2014). Direct network effects arise when the benefit of network
participation to a user depends on the number of other network users with whom they can interact
(Mclintyre & Srinivasan, 2017; Van Alstyne & Parker, 2005). The value created here can be
augmented by indirect network effects, where each side of a network can mutually benefit from

the characteristics of the other side (Mclntyre & Srinivasan, 2017).

Platforms can be interfaces that are embodied in products, services, and technologies, that help
mediate the transaction between networks such as buyers and sellers or complementors and users
(Mclntyre & Srinivasan, 2017; Rysman, 2009). Technology scholars emphasize the additional
function of platforms as building blocks that serve as the base on which firms can build related

products and services (Gawer & Henderson, 2007; Mclintyre & Srinivasan, 2017).

2.2.3 DIGITAL PLATFORM ECOSYSTEMS

Because MaaS will be operated on a platform, the definition of a digital platform ecosystem (DPE)
by (Hein et al., 2020, p. 90)

"Comprises a platform owner that implements governance mechanisms to facilitate value-creating
mechanisms on a digital platform between the platform owner and an ecosystem of autonomous

complementors and consumers."

This definition is suitable for the general ecosystem view depicted for argumentation in this master
thesis. We have chosen this definition to distinguish the leading role and, because of that, make it
clear that a governing body or role can leverage the governance mechanisms identified in a process
to allow value creation in the MaasS digital platform ecosystem. However, even though the role of
a platform leader could be in the definitive outcome of how a MaaS ecosystem will look, it is still

uncertain that a hierarchical governing body or role will be needed (Jacobides et al., 2018).
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Digital technologies hybridization has led to a new business model dominating the market, the
digital platform ecosystem (Calabrese et al., 2021; Mclintyre et al., 2021). The big five (FAMGA:
Facebook, Apple, Microsoft, Google, and Amazon) represent the best example of digital platforms
(Calabrese et al., 2021). They consist of a digital structure that allows users and organizations to
innovate and interact that are otherwise not possible at such a level (Kapoor et al., 2021). The
literature links the terms digital platform to the term ecosystem in reference to the population of

actors that co-create value with the platform owner (Hein et al., 2020; Jacobides et al., 2018).

Digital platforms are an omnipresent phenomenon that challenges incumbents by changing how
we consume and provide digital products and services (Hein et al., 2020). Traditional organizations
create value within the boundaries of the supply chain, whereas digital platforms utilize the
ecosystem of actors and agents to co-create value. Digital platforms combine technologies such as
big data and cloud computing and deploy them in new ways to coordinate an ecosystem of supply
and demand (Hein et al., 2019).

Digital platforms are infrastructures that mediate interactions and value exchange between
multiple user groups (Reuver et al., 2018). A DPE can serve as an economic marketplace that
connects service providers to users (Iden etal., 2014). It can also serve as a technology marketplace
where service providers can upload their services digitally where users can interact and share their
experiences with the organization (Iden et al., 2014). DPEs have their own benefits in the form of
attractive characteristics: transaction costs, they support the coordination and development of
complementary services and products, they co-create value, and they also create network effects
(Asadullah et al., 2018; Iden et al., 2014)

The DPE is considered to be a socio-technical system that comprises both technological elements
such as software, hardware, etc., and social elements such as actors, rules, mechanisms, and inter-
organizational activities. They also exploit technology to connect people, organizations, and
resources within an interactive ecosystem that can constantly reproduce itself (Calabrese et al.,
2021).

DPEs unlock business opportunities and allow for the creation of a business ecosystem where
value creation happens (Zutshi & Grilo, 2019). A DPE allows for the interaction and exchange of
information amongst its users in order to create value within the users and the ecosystem (Zutshi
& Grilo, 2019).
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In a MaaS - DPE, the business models will have to be novel to facilitate breakthrough inventions
in processes that could arguably enable smart mobility. This is because firms today are heavily
constrained in their agility in IT platforms and business structures (Gilsing et al., 2021; Turetken
et al., 2019). Furthermore, to ensure competitive advantage and a flexible and stable platform
foundation, It is, according to Widjaja et al (2020), of high value to enable monitoring of a firm's

IT architecture.

The digital platforms and the actors/stakeholders interacting on the platform constitute what is
known as the platform ecosystem (Gawer & Cusumano, 2014). The DPE comprises of three

structured elements: Activities, actors, and architecture (Adner, 2017; Hein et al., 2019).

Activities are discreet actions that determine how value is co-created in an ecosystem (Hein et al.,
2020; Iden et al., 2014). Activities in a digital platform ecosystem include the development of

services and applications, such as offering rides, etc. (Hein et al., 2020; Iden et al., 2014)

Actors are agents that can take the role of complementors and consumers who undertake activities
and produce different offers (Hein et al., 2020). The complementors provide complementary
products or services that contribute to a digital platform's value proposition. Consumers refer to
the service beneficiaries that contribute to the platform's value proposition by providing insights

about how and which complements are used (Lusch & Nambisan, 2015).

According to Gilsing et al. (2021), firms need to be centric around service dominance, where each
actor in the ecosystem will be part of the co-value creation that will ultimately be given to the end
customer. This argument is further enhanced by (Turetken et al. 2019), who argue for the service-
dominant business model business logic in an ecosystem, with common goals for the stakeholders
in value networks and collaborative processes that co-create value to create smart mobility

business solutions.

Architecture refers to the technological interactions that coordinate the exchange between the
service provider and the consumer (Iden et al., 2014). It is the technological interactions that
orchestrate the exchange between the supply and demand sides of an ecosystem (Hein et al., 2020).
The DPE is built on modular architecture (Hein et al., 2020). With platform governance
mechanisms, the platform owner facilitates transactions between complementors and consumers

in an ecosystem (Lusch & Nambisan, 2015).
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Services in DPE are centered around app-based offerings. To create a competitive application as
part of the MaaS business model, there is arguably a need to be favorable circumstances, and
critical aspects need to be considered. According to (Liu et al., 2021), the usefulness of an app has
a direct correspondence with the effectiveness of evolution speed and strategic evolution, in this
case, app-evolution, while the ease of use corresponds to effective speed and operational evolution
that will, in turn, lead to creating continuance intention, which determines the usefulness of an
application. These aspects will arguably have to be considered when designing a mobility service
with an app-based solution. However, The MaaS ecosystem should not be seen as an App-based
offering; instead, it should be seen as a distribution model for the mobility services it could provide
(ITF, 2021). The incentive for actors to join a platform is to be a part of the innovative network
and benefit from the economic benefits of co-specialization (Li et al., 2019). Furthermore, it's a
critical enabler for knowledge creation, resource chairing, and service exchange (Pulkkinen et al.,
2019).

2.2.4 MaaS - DPE FUNCTIONS

In the context of Maa$S, achieving multiple operations within a single service is a difficult task and
sometimes becomes impossibly hard to achieve; this is due to the high amount of needed logistical
services and transportation needed for the service to work (ITF, 2021). Based on this goal to
achieve scalable operations, MaaS is based on a business ecosystem where multiple actors
contribute their core businesses to the ecosystem, adding value to the end MaaS offering. An
ecosystem centers around one firm and could be seen as the root of the DPE (Riasanow et al.,
2021). Firms designing a business model with a perspective on the developing ecosystem of
companies around them have to make a conscious decision regarding their positions in the value

chain (Kamargianni & Matyas, 2017.).

According to (Holmberg et al., 2016; Kamargianni & Matyas, 2017), the vision of MaaS is to see
the entire transport sector as one cooperative entity where players at multiple levels are connected

with each other and provide expertise and services based on the customer's special needs while
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combining various transport modes that include public, private and shared services. The MaaS-
DPE is viewed as a vast network of interconnected participants who benefit from each other's

services and offerings.

As mentioned by (Kamargianni & Matyas, 2017), the DPE consists of several different layers. The
core layer of the ecosystem consists of the MaaS provider as well as parties forming the main
business, i.e., suppliers and customers. The main actors in a business ecosystem in the context of
mobility as a service are made up of the MaaS provider, transport operator, customers, and the
data providers (Kamargianni & Matyas, 2017). The ecosystem also consists of back-end players
who offer ticketing and payment solutions, which is a crucial part of the MaaS interface. The final
layer consists of regulatory bodies, universities, stakeholders, and investors. The actors in the final
layer may not be a part of the business operations, but they do play a vital role in the success and
development of the MaaS model (Kamargianni & Matyas, 2017). The figure 3 below depicts the

MaaS ecosystem along with the roles and actors in the MaaS platform.

The MaaS Ecosystem
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Figure 3: MaaS Ecosystem (Lussenheide, 2019)
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2.2.4.1 ROLES IN A MAAS ECOSYSTEM

MaaS - Integrator

For MaaS to be successfully implemented, the MaaS integrator has become a new role that has
emerged in the transport sector related to MaaS (Kamargianni & Matyas, 2017). This role is
responsible for the integration of multiple transport operators, i.e., connecting and merging actors
into the DPE and its infrastructure. Thus, the role is linked to the leading role or the "hub" of the
DPE (Jacobides et al., 2018). The role of the integrator is to intermediate between the end-user and
the MaaS operators and facilitators. The integrator also coordinated the data exchange between
multiple operators using boundary recourses such as Application programming interfaces (APIs)
while providing them with the analytics on usage, planning, demand, and reporting (Goodall et al.,
2020). A MaasS service covers a wide range of transport modes and services, which range from
planning, ticket booking, payment options, multimodal transport, and service packages. The extent
of a MaaS integrator's functionalities depends on the level of MaaS integration (Sochor et al.,
2018).

According to (Smith, 2018),
"Maas integrators mediate the offerings from several transport service providers (and potentially
other suppliers) to MaaS operators through activities such as technical integration, contract

management, and financial clearing."

MaaS - Operator

MaaS requires various mobility operators working together with public transport to ultimately
provide the end-users with a customized trip that meets their needs without having to own a private
transport mode. MaaS operators build an operating solution on the DPE developed by the MaaS
integrator. According to (Smith, 2018),

“MaaS operator deliver MaaS to end-users by enabling them to seamlessly plan, pay for and

’

execute use of public transport and other transport services, through a single interface.’
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As mentioned earlier public transport is the largest operator of mobility services. Growing
demands in the market have led to the development of new services from several other
transportation companies. They offer innovative services such as e-scooters, parking services, car
sharing, and bike-sharing, etc., all these services have their app and payment services which cause

a jungle-like feeling due to the density of payment options and interfaces (Goodall et al., 2017)

MaaSs - Facilitator

A Maas platform consists of another value chain besides the integrators and operators. Facilitators
provide necessary products and services for MaaS to operate smoothly. (Smith, 2018) says that
although the facilitators are not involved in the day-to-day operations, they have a significant
impact on the Maa$S platform. Facilitators may include some of the following actors, but are not

limited to only the ones mentioned below:

e Data Providers

e Technology specific actors

e Ticketing and payment solution providers

e Technical backend providers and IT infrastructure
e OEMs

e |CT infrastructure

MaaS — User

MaaS will be public transport users (Caiati et al., 2020), passengers of cars (Caiati et al., 2020),
and infrequent car users (Ho et al., 2020); a few others suggest that even the people who use both
car and public transport are more likely to prefer MaaS solutions (Ho et al., 2020; Tsouros et al.,
2021). (Caiati et al., 2020) mentions that people who prefer to walk or cycle around town as their

mode of commuting, they are less willing to opt for the MaaS solution.

According to (Vij et al., 2020), age seems to be an instrumental variable; people in their early 30s

up to mid-50s are more likely to be early adopters of MaaS. On the contrary (Caiati et al., 2020)
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mentions that the younger generation between the age group of 18-25 is willing to subscribe to the
MaasS solution. (Vij et al., 2020) mentions that people with high travel needs, employees working
full time, and the people who are highly dependent on mobile devices are willing to subscribe to
the MaasS solution.

Facilitator #-------=-=-3 | Intearator ) €---------

Y- A s

Tk Operator ol

Maas - Digital
Platform
Ecosystem

Figure 4: “Role interaction on the maas digital platform ecosystem” Adopted by: (Esmaeilzadeh & Blanco, 2020)

2.2.5 ACTORS IN MaasS - DPE

Here we discuss the different actors that play a vital role in a MaaS platform ecosystem. To build
a MaasS solution, there are multiple layers of actors involved. The Integrator takes responsibility
for data integration, and the MaasS provider builds the solution on top of the integrated layer. The
Integrator could sometimes be different from the MaaS provider, but often the roles are taken up
by the same actor. Transportation operators in a MaaS platform are further divided into two parts,
public transport operators and private transport operators (Li & Voege, 2017). According to
(Wong, 2018), a combination of public and private operators builds the base of the MaaS concept.
Public transport offers transit solutions such as buses, trams, railways, etc., which is the backbone
of a MaaS offering since it is the most used form of service (Murphy et al., 2016). Private transport
actors offer solutions such as; car sharing, carpooling, taxi services, etc., which are required to
deliver ‘last mile’ solutions (Goulding & Kamargianni, 2018; Sellstedt & Sjoling, 2019). The
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actors can absorb the roles in the MaaS ecosystem. One actor might act in several roles, or several

actors might work in parallel to fulfill a particular role (Smith, 2018)

MaaS Provider

The MaaS provider could be of two types which are the two prevalent options; the MaaS provider
could either be a public transport authority or a privately run firm (Kamargianni & Matyas, 2017).

Both options have their own advantages and disadvantages.

In the first case, where the MaaS provider is a transport authority, it is easier to say that all the
public transport services offered in the region will be offered via the MaaS concept. In most cities,
it is observed that the public transport authority is responsible for the authorization and
procurement of all other transport operators such as taxi services, buses, car-sharing, etc.
(Kamargianni & Matyas, 2017). In such a case, it would be easier for the public authority to secure
the participation of the transport modes in the MaaS service. Since the transport authorities are
also the transport regulators in the city, it may take lesser time to regulate and enable the MaaS
concept in the region (Kamargianni & Matyas, 2017). Taking up the responsibility of extending
the role of public transport in Maas is far too difficult, and the transformation could possibly take
years to achieve. Due to the bureaucracy of transport authorities, the time for the penetration of
MaaS innovation may be slowed down (Kamargianni & Matyas, 2017). The public transport
authorities run on a not-for-profit scheme; hence they do have the potential to provide incentives
and thus are bound by the law to further develop or help the development of MaaS solutions that
could cause a shift in transportation based on the advancements of the MaaS concept. If the public
authorities decide to act as the MaaS provider, it comes with another disadvantage. The concept
of roaming cannot be achieved by the public authorities alone as it is out of their scope to develop
services that can be used in multiple cities and not only in the city they operate (Kamargianni &
Matyas, 2017).

Considering the MaaS provider is a private firm, these firms could be established with the sole

purpose of offering MaaS solutions (Kamargianni & Matyas, 2017). If not a sole purposed firm,

they can extend and diversify their services to meet the requirements of the MaaS concept.
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Considering this option, the MaaS solution could be developed faster when compared to the
progress of the public authorities. Unlike the public authorities, the private firms are profit-driven,
and profit maximization is their main interest (Kamargianni & Matyas, 2017). The private firms
will put in the effort to design and develop unique intelligence and ultimately produce services
that are advanced and personalized to the user's needs. It is easier for a private firm to offer roaming

services as scaling up is one of the companies' main goals (Kamargianni & Matyas, 2017).

Transport Operators

Transport operators are one of the main sources of supply to the MaasS provider, which is why they
are placed at the core of the business ecosystem. The role of transport operators is to sell their
capacity as services to the MaaS provider and also share or provide access to their data through
secure APIs (Application Programming Interfaces) (Kamargianni & Matyas, 2017). Transport
operators need to incorporate the usage of sensors on their fleet of vehicles and include ticketing
systems that can facilitate smartphone reading in order to fully enable the MaaS solution. Transport
operators could also include other services in the MaaS service design, such as easy parking, toll
operations and payments, and EV charging facilities, including infrastructure (Kamargianni &
Matyas, 2017).

The value is created for the transport operator with the help of the MaasS provider in several ways.
Transport operators will have an opportunity to access a wider market and also increase their
market share with the help of the MaaS provider. The MaaS operator could optimize demand and
supply (Kamargianni & Matyas, 2017) by knowing, in real-time, the total demand capacity of the
transport operators. By doing so, the transport operators have the opportunity to grow their revenue

from previous unreached customer markets (Chesbrough, 2010).

OEM-Original Equipment Manufacturer

An OEM is traditionally defined as an organization that makes its own goods and services, these
goods are used as components in the products of several other companies (Kamargianni & Matyas,

2017). OEMs provide the goods that are required by the MaaS operator. OEMs are responsible for
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providing products such as cars, buses, bikes etc to be integrated into the MaaS ecosystem

(Kamargianni & Matyas, 2017). A few examples of an OEM are, VVolvo, Polestar etc.

Data Providers

Data providers play another key role as the supplier to the MaaS provider. The MaaS concept
heavily relies on the availability of interoperable data; the role of the Data provider is of high
importance in the MaaS concept as well as the MaaS ecosystem (Kamargianni & Matyas, 2017).
The data providers offer data and analytical skills and capabilities to the MaaS providers. The role
of the data provider is to process the data of the transport operators while also collecting data from
various other sources (social media, Smartphones, etc.). While retrieving the data, the data
provider must ensure that the ubiquitous data capture is carried out in a fast, reliable, and secure
manner. The existing or the traditional technology that is being used will not be able to

accommodate such levels of speed and data variability (Kamargianni & Matyas, 2017).

The data provider is one of the intermediary layers between the transport operator and the end-
user (Goodall et al., 2017). Data providers manage the data exchange between multiple MaaS
providers. The data providers ensure that the data is processed, repackaged, and available in
interoperable formats. It is said by (Kamargianni & Matyas, 2017) that data interoperability is of
strategic importance to the MaaS model. The transport operators need to propose, and adopt
protocols and policies related to national and international data standards in order to achieve

interoperability.

Technology Specific Actors

The technology specific actors provide technological solutions and support to the MaaS provider
in order to develop its own intelligence and platform (Kamargianni & Matyas, 2017). Since the
main goal of the MaaS provider is to offer advanced services to its customers it is out of their field
of experience or scope to develop technologies from the ground up, which are already available in

the market and are well established and widely used.
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Technology specific actors include 1. Ticketing and payment solution providers, 2. Technical

back-end operators and IT infrastructure, 3. ICT infrastructure.

Ticketing and Payment solution providers

The already available technology related to ticketing and payment solutions is quite advanced,
offering payment through credit cards, smartphones, and other online banking apps such as Swish,
PayPal, G-pay, etc. The MaaS provider could collaborate and co-operate with these firms that offer
such payment capabilities so that the customers can pay for their MaaS-related purchases.
Currently, the most advanced form of payment is through digital wallets (Enabled via a mobile
phone) (Kamargianni & Matyas, 2017). Since the MaaS offering is made available through a
smartphone, payment through digital wallets becomes the ideal solution. The decision to use these
technologies depends highly on the transport operators' ticketing technology (Kamargianni &
Matyas, 2017). The MaaS provider and the transport operator must be able to come up with an
ideal solution where the customer is able to access as many transport modes as they want with the
use of one single ticket. By combing multiple ticketing technologies, it becomes a hassle for the
customer as they need to hold several tickets, and the aim of MaaS is to make the journey as
simplified as possible (Kamargianni & Matyas, 2017).

Technical backend providers and IT infrastructure

The MaaS model is enabled by technological breakthroughs like big data availability and cloud
computing (Kamargianni & Matyas, 2017). The MaaS provider must co-operate with a reliable
backend provider who can support their needs and services. This cooperation is of vital importance
for the MaaS model to succeed. Nowadays there are several upcoming and already existing cloud
computing services that can meet the demands and requirements of the Maa$S provider. The MaaS
model thus helps generate and increase revenue for these backend providers (Kamargianni &
Matyas, 2017).
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ICT infrastructure providers

In the current era internet connectivity is vital for a digital service to flourish, similarly internet

connectivity is also of crucial importance to a MaaS provider (Kamargianni & Matyas, 2017).

Customers who choose the MaaS service should be able to access it via the mobile application or

the services website in real time for them to be able to request a transport mode for their journey.

The Maa$S operator must also be able to process the customer's request and data in real time. High

speed internet (4G and 5G) and wide internet coverage is a key enabler to the MaaS model

(Kamargianni & Matyas, 2017). By utilizing the internet connectivity, the MaaS model could

increase revenues of the ICT companies.

Roles Integrator Operator Facilitator User
Responsible for the Build an operating Provide necessary Users of MaaS.
integration of multiple solution on the products and Pay and interact

Functions actors. DPE. services for MaaS. with the service.

Intermediate between Deliver MaaS to Not involved in

different roles. end users. daily operations

Coordinate data

exchange.

Maas provider Transport operators OEMs End users
Data providers
Technology specific
actors

Actors ICT infrastructure

Ticketing and
payment solutions
IT infrastructure

Table 3:Maas$ functions connected to roles, and actors

39



2.3 GOVERNANCE

Governance is of vital importance to the ecosystem and needs to be of superior quality (Das &
Dey, 2021). The quality of governance in an ecosystem depends on three factors: (1) the ability of
the orchestrator to articulate the purpose of the ecosystem, (2) the power and possibility to codify
complex transactions in the inter-firm processes, (3) possessing complementary and
supplementary capabilities (Das & Dey, 2021). It is, moreover, of great importance that the leader
of the ecosystem ensures the right incentives for the ecosystem actors, such as financial and others,
that will ensure more value creation and capture for the actors in their ecosystem (Valdez-De-
Leon, 2019).

Governance is described with the help of control, rules, access, and trust (Sorri et al., 2019). This
means that governance shows how the platform owners govern the interdependent relationships in
an ecosystem with the alignment of activities and behaviors of the actors (Jiatao Li et al., 2019).
Governance usually facilitates value creation amongst the actors, which is why the aspect of trust
between actors and users is an essential variable of governance (Gomes et al., 2021). Governance
can take the form of formal rules that addresses aspects like access, subsidies, and pricing (Jiatao
Li et al., 2019). Furthermore, it plays a fundamental role by introducing routines and processes
that easily allow the transference and communication of knowledge amongst the different actors
of an ecosystem (Gomes et al., 2021). It is also defined as the act to govern innovation processes
and sustainability transitions that include managing, monitoring, and guiding activities (Smith,
2018).

Looking at governance through the context of MaaS ecosystems, it can be said that the
management of the ecosystem calls for the need for an actionable structure (Gomes et al., 2021).
A structure consists of specific management capabilities and governance (Gomes et al., 2021).
Similar to the importance of governance in ecosystem management, intellectual property, and
capital management is possible by essentially applying governance rules within the ecosystem
(Gomes et al., 2021). Furthermore, for MaaS to function, the digital platform ecosystem needs
governance to utilize the open and collaborative infrastructure (Fehrer et al., 2018). As well as
setting up processes on how to deal with disputes (Valdez-De-Leon, 2019). The need for a
governing body or a leader is because digital platform ecosystems, in this case, the MaaS

ecosystem, have the potential to grow fast and possibly uncontrollable (Fehrer et al., 2018). And
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on multiple levels of technical architecture as seen with digital application platforms and their
operating systems provided by, e.g., Android and Apple (Reuver et al., 2018). This growth causes
governance difficulties with issues and needs that have to be understood and handled by a platform
leader (Fehrer et al., 2018). Thus, having the ability to control the digital platform ecosystem and
ensure value creation and value capture by the ecosystem participants throughout (Schmeiss et al.,
2019).

There are important aspects regarding the governance of digital ecosystems, in our case, MaaS
digital platform ecosystems (Reuver et al., 2018). Those are, among others, the importance of
balancing different actor interests in the digital platform ecosystem (Reuver et al., 2018). Thus,
fostering a democratic debate about objectives in the ecosystem. What is known is that weak
governance structures and poor accountability will possibly have a destructive character to an
emerging ecosystem like MaaS (Luo & Tung, 2018). So-called open governance, meaning giving
more responsibility to the ecosystem actors, has the benefit of giving greater autonomy to platform
providers (Chen et al., 2022) and value creation by allowing more actors to participate (Schmeiss
et al., 2019). However, interactions and collaboration between ecosystem actors then become
increasingly complex, thus creating friction between platform providers and the complementors

(Chen et al., 2022). This is referred to as the paradox of openness (Schmeiss et al., 2019).

More paradoxes occur when researching the governance literature; the paradox of change is
referred to as the need for stability in the platform to facilitate a stable foundation with certain
standards for new actors to join, but at the same time, there is the necessity to leverage the need
for change, thus enable unbounded growth and innovation (Reuver et al., 2018). Furthermore,
because innovation is driven by change and modularity, innovation outputs have the possibility of
being hindered by standardized interactions (Schmeiss et al., 2019). Something arguably not very

beneficial for the digital platform ecosystem’s success.

Some indications are given that ecosystems will govern themself and not by a hierarchal authority
(Jacobides et al., 2018). This implies that the leading role in the emerging MaaS ecosystem is not
something that is fixed. To exemplify, in a classical buyer/supplier relationship, there is sometimes
a misconception that the governance is only applicable to the seller. This misunderstanding is
clarified by (Harmancioglu et al., 2021), who say that governance mechanisms are employed by

the buyer to govern the behavior of the supplier to ensure that the supplier is acting consistently to
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reach the desired needs of the buyer. It is, however, important to emphasize that the classical firm-
supplier model does not fit in the ecosystem logic in a traditional sense because of the
interdependence of complimentary actors and contractual agreements applied (Jacobides et al.,
2018). Moreover, building on the same argument, the paradox of control is something that implies
the difference in centralized vs. distributed control and that different governance mechanisms
could be leveraged by both at the same time (Reuver et al., 2018). This paradox is also questioning
the notion that a platform leader is needed in a possible digital platform ecosystem and will have
all the power because varying control arraignments have both generated and destroyed value in
previous cases (Reuver et al., 2018). In this master thesis, however, we use the leading role or the
keystone player of the digital platform ecosystem as a distinction for the role that will have the
possibility to manage the governance mechanisms. Thus, dealing with the incentives or hindrances
for actors to join or not join and the facilitation of value in the digital platform ecosystem. For the
ecosystem to work efficiently and arguably grow well, governance mechanisms must, in any case,
be leveraged to ensure and facilitate engagement between different ecosystem actors (Valdez-De-
Leon, 2019).

The governance implied in to a MaaS digital platform ecosystem needs to be transparent for the
ecosystem to flourish (VValdez-De-Leon, 2019). Platforms are nowadays being mixed with digital
infrastructures (Reuver et al., 2018), which makes transparency somehow complex. Some
governance mechanisms are built into the technical architecture of the platform, thus operating as
underlying rules for the interactions between actors (Schmeiss et al., 2019). However, it is clear
that even though smart technologies and big data could enable some structure to a built-in to the
digital platform, it will not overcome the need of a clear governance framework. Transparency is
not only about the transparency of the governance implied that through transparency is made
visible to the actors, but they are also about being transparent as a user in a MaaS ecosystem.
Sharing of data is seen as key enabler for success (ITF, 2020). The MaaS ecosystem should be as
open as possible to ensure data sharing (ITF, 2020) and high innovative output but as closed as

possible to ensure the privacy and security of the companies (ITF, 2020).
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2.3.1 GOVERNANCE MECHANISM

In this Master thesis, the Governance mechanism are seen as leverages that will be managed by
the MaasS digital platform ecosystem leader (Schmeiss et al., 2019), who will have the power and
responsibility to make the tuning of these leverages fit to the actor demands in the ecosystem. The

governance mechanisms can be defined as:

“Governance mechanism are viewed as a means to solve the challenge of opening the platform to
a diverse set of actors, while ensuring that value is equally captured among all actors. Value

’

capture in that sense entails the provision, negotiation, partaking in, and realization of value.’

(Schmeiss et al., 2019).

- Incentives

The conceptualization of ecosystems is that governance mechanisms have the capacity to
incentivize inter-organizational collaboration, thus, facilitating value creation (Jiatao Li et al.,
2019). It can be different activities that is motivating to the ecosystem actors that facilitate
interactions and innovation outputs (Schmeiss et al., 2019). The incentives can be contractually
specified if the conditions offer a predictable environment, but because of technical change, this
contract initiative can be less effective (Wathne & Heide, 2000). The governance mechanism's
function is also to function as an incentive for actor engagement in the ecosystem (Valdez-De-
Leon, 2019).

- Openness

Openness refers to the easing of restrictions on developments, commercialisation, use of certain
technology in digital platforms (Schreieck & Krcmar, 2016) and devolution of decision rights from
platform owners to ecosystem actors (Chen et al., 2022). The digital aspect of the openness in a
MaaS digital platform ecosystem is not only about ecosystem entry and exit rules for the actors
included but also about the openness of technology like the sharing of APIs (Application

Programme Interface) and SDKs (software development kits) (Reuver et al., 2018). Choosing the
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right amount of openness is a part of the digital platform ecosystem design (Schreieck & Krcmar,
2016). And it can be leveraged and adjusted dynamically (Schreieck & Krcmar, 2016) in different
ways, seen in examples like Android and its open system and the contrast of Apple with its more
closed system (Reuver et al., 2018). An open governance design could result in an enhanced value
proposition for the whole ecosystem through better servicing and specialisation in customer needs
(Chen et al., 2022). However, in relation to the paradox of openness, the more actors join the
ecosystem, the more complex the interactions become (Schmeiss et al., 2019), thus complicates
the governance of the MaaS digital platform ecosystem. To Identify actors, connect actors and
Grant decision rights meaning, take decisions on who can participate and in under what
circumstances in the ecosystem (Schmeiss et al., 2019). It is of critical nature that the right actors
are included in the MaaS ecosystem, and the decisions of inclusion and exclusion should be done

with care and with the long-term vision of MaaS In mind (Smith, 2018).

- Control

Control partially means establishing shared rules, enabling collaboration and consensus in case of
conflict meaning, control interactions between collaborating and competing participants (Schmeiss
et al., 2019). Particularly in a digital platform ecosystem, the control term means how the internal
processes are governed by the digital platform ecosystem leader and can be divided into informal
mechanisms (clan control — shared values, shared norms, and beliefs) and in and formal
mechanisms (output control — defining measurable results) (Schreieck & Krcmar, 2016). Because
MaaS consists of the ecosystem of actors on a shared platform, the paradox of control comes into
consideration, where the digital platform ecosystems governance is shared between centralized

and distributed control at the same time (Reuver et al., 2018).

- Pricing and revenue sharing

The leader of the digital platform ecosystem who wants to incentivize new actors to join must
define and present the correct type of revenue model on (Valdez-De-Leon, 2019). For a platform
leader to incentivize actors to join the digital platform ecosystem need the right revenue model

that will reduce the risks of innovation in benefit the value creation of the system (Valdez-De-
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Leon, 2019). Furthermore, there is a need to have several models generated for the whole
ecosystem in relation to the many business models generated that will, in turn, generate more need

for governance (Valdez-De-Leon, 2019).

- Boundary resources

Boundary resources refer to regulations or tools together with other resources that is used to co-
govern the co-creation of value in the digital platform ecosystems (Schreieck & Krcmar, 2016).
These are most commonly the APIs or SDKSs that platform developers or actors in a digital platform
ecosystem can use to create applications, thus extending the architecture of the digital platform
(Bianco et al., 2014; Schreieck & Krcmar, 2016). It is also about the technical design or the
modular architecture of the digital platform ecosystem, meaning the definition of its interfaces and
the compatibility between relevant systems (Schreieck & Krcmar, 2016). However, the boundary
resources could prevent or stun the value co-creation by having rigid regulation applied (Schreieck
& Kremar, 2016). One example of this could be that the platform leader won’t allow certain actors
complimentary products or services on the platform, which in turn may harm the incentive to be a

part of the digital platform ecosystem (Schreieck & Krcmar, 2016).

- Collaboration

A critical aspect of a Maas digital platform ecosystems function is that the right actors are involved
in the formulation of the right vision to be able to make the industry transition because no actor
can create a MaaS ecosystem on its own (Smith, 2018). Furthermore, the trust between the platform
owner and the actors of the digital platform ecosystem is a prerequisite for the system to succeed
(Schreieck & Krcmar, 2016). If the collaboration between the actors included goes well, they will
have the capacity to leverage and influence the outcome of MaaS digital platform ecosystem
developments, which other excluded actors may have prioritized and influenced in a different way
(Smith, 2018). Furthermore, the way in which the actor engagement is leveraged in the digital
platform ecosystem, meaning how motivated and willing the actors are to take part and collaborate
in the development, is a direct effect of the established rules of engagement that apply on how
actors should interact (Valdez-De-Leon, 2019)
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Aspects regarding collaboration that are closely related to what roles you have in the digital
platform ecosystem are such as output monitoring, meaning the way in which suppliers get
rewarded for meeting certain project goals, specifications, performance standards, and targets in
innovation projects (Harmancioglu et al., 2021) and behavioral monitoring, meaning to closely
monitor and reward innovation and other projects and rewarding behaviors that follow procedures
that could be prescribed rules regarding project and development methodology and progress

(Harmancioglu et al., 2021).

Actors in the same ecosystem arguably do not always complement each other perfectly. They could
be operating in the same market with similar offerings meaning that in the normal case, they are
industry competitors. However, the ecosystem acts as a governing mechanism in itself for inter-
organizational co-operative relationships that incentivize actors to collaborate through greater

value-creating opportunities (Jiatao Li et al., 2019).

For the collaboration and to enable value creation in the digital platform ecosystem, there could
be both formal and informal governance mechanisms in place. The formal mechanism for
collaboration are the contractual agreements, allowing actors to have fixed agreements taken
regarding their interactions and procedures (Jacobides et al., 2018; Ritala et al., 2013), and the
informal are the called socialization, meaning to minimize the divergence of preference by

established shared goal congruity initiated by both or either party (Harmancioglu et al., 2021).
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2.4 SUMMARY OF DEFINITIONS

The table below summarizes the key definitions that have been adopted for the purpose of the
research. It outlines the main concepts of the paper and presents the literature in a simplified

manner.

AUTHOR CONCEPT DEFINITION USED
“Maas relies on a digital platform

that integrates end-to-end trip

planning, booking, electronic
ticketing, and payment services across
all modes of transportation, public or
(Goodall et al., 2020) MaaS private. It’s a marked departure from
where most cities are today, and from
how mobility has been delivered until

now.”

(Schmeiss et al., 2019) Platform Platforms are a technical architecture
that has the capacity to mediate
transactions between different actors
in a network or ecosystem thus
providing the infrastructure and
governance models that are needed
for open innovation to take place

(Hein et al., 2020) Digital Platform Ecosystem Comprises a platform owner that
implements governance mechanisms
to facilitate value-creating
mechanisms on a digital platform
between the platform owner and an
ecosystem of autonomous
complementors and consumers.

(Schmeiss et al., 2019) Governance Mechanism Governance mechanism are viewed as
a means to solve the challenge of
opening the platform to a diverse set
of actors, while ensuring that value is
equally captured among all actors.
Value capture in that sense entails the
provision, negotiation, partaking in,
and realization of value.

Table 4: Summary of key concepts
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2.5 CONCEPTUAL FRAMEWORK
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Platform
Ecosystem

Figure 5: Conceptual framework model - Governance of MaaS” adapted from: (Esmaeilzadeh & Blanco, 2020)
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CHAPTER 3

3. METHODOLOGY

3.1 METHODOLOGICAL CHOICE

The “research onion” developed by (Saunders et al., 2019) is an illustrative model that acted as a
framework for the development of the methodology used in this research. The model helped the
research group be systematic in the choices that were made and furthermore, visualizing the
methodological made choices clearly. In the coming section, we will present the different aspects

of the research. Starting from the research approach inwards in accordance with the model.

3.1.1 RESEARCH STRATEGY

There are commonly two opposite ways to approach reasoning when conducting research:
inductively or deductively. On one hand, inductive reasoning is a way of developing a theory out
of data collected through research (Saunders, Lewis & Thornhill., 2019). Thus, one could say that

it relies on the predictability of nature to reveal that the future might resemble the past. However,
the conclusion is only likely to be true through inductive reasoning in terms of high or low
probability (Karlsson, 2016). There is no concrete way of knowing that MaaS will be the chosen
mobility option in the near or distant future. Even though public authorities make investments in
MaaS development (G. Smith & Hensher, 2020), and transportation trends are pointing in that
direction (Kamargianni & Matyas, 2017), one can arguably only make “best predictions.” In the
scenario of research around MaaS, the argumentation around user and actor behavior and the
inductive approach to reasoning may seem like the best option because of how one can make
predictions of the future of mobility based on experience from the past. The inductive approach is
furthermore commonly used in social science because it considers how humans interact and

interpret their social world (Saunders et al., 2019).

Deductive reasoning is, on the other hand, about designing a research strategy by testing a

hypothesis, often in a structured and replicable way (Saunders et al., 2019). Deduction gives
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certain answers, and the reasoning follows a logical set of theory-derived premises, concluding in
a true conclusion if the premises in themself are true (Karlsson, 2016). The method is often
conducted when a research strategy is designed to test a theory derived from literature reading
(Saunders et al., 2019). It is, furthermore, according to the same author, the dominant method of
research for natural science because of laws that derive the basis for the explanation of a particular
phenomenon. In this master thesis, a bundle of identified governance mechanisms generally
associated with the platform and ecosystem governance from the literature will be matched and
identified empirically through semi-structured interviews in a so-called deductive coding process
(Mihas & Institute, 2019).

The third research approach is inherently different from the other two (Karlsson, 2016; Saunders
et al., 2019). Instead of moving from data to theory (induction), or theory to data (deduction), the
third, abductive reasoning, is a mix of the two (Karlsson, 2016). The method starts with a
conclusion or an observation. Based on this, there is a set of possible premises that determines
what is sufficient to explain that particular conclusion or best prediction (Saunders et al., 2019).
Thus, Abduction is drawing a conclusion that best explains an event rather than from true evidence
proved by a premise (Karlsson, 2016). The use of both methods will help in reaching the best
prediction in the discovery and identification of governance mechanisms through both deductive
and inductive reasoning. So, to fulfill the purpose of this study, we have chosen to use the abductive
method (Karlsson, 2016; Saunders et al., 2019). In this way, we have the opportunity to use both

inductive and abductive reasoning in a logical manner to reach conclusions from the gathered data.

3.1.2 RESEARCH CHOICE

In this master thesis, we have taken into consideration that depending on which type of research
strategy is chosen, the research choice or design follows in a logical manner according to the
research onion (Saunders et al., 2019). We have seen that there are commonly three types of
research designs according to (Creswell, 2009), the qualitative, quantitative, and mixed methods
approach. Qualitative and quantitative research should not be seen as complete opposites. Instead,
they represent different methods or ends on a continuum (Creswell, 2009). One study is either
more qualitative or quantitative in nature. However, if a mix of the two is used, the mixed-method

approach is incorporated, thus placing it in the center of the continuum (Creswell, 2009).
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One could argue that even though governance mechanisms are searched for in a deductive way,
the qualitative approach is more suited for conducting experiments where measurable answers are
preferred rather than in case studies where phenomenon, like the governance mechanism in Maas,
needs to be deeper understood. In qualitative research, there is more emphasis on understanding
meanings in words or the understanding of individuals or groups and developing open-ended

“qualitative interview questions” that lets the (Creswell, 2009).

The qualitative approach has therefore been chosen for the choice of research method in this master
thesis. This is because we are studying a topic that has a lot of question marks that need to be
elaborated on. This master thesis will have a flexible structure that has abductive reasoning that
will focus on rendering a complex phenomenon and give further focus to individual meaning in
the data collection through interviews (Creswell, 2009). We will interview actors in a possible
emerging MaaS system connected to the MaaS roles framework provided by (Esmaeilzadeh &
Blanco, 2020).

3.1.3 EXPLORATORY STUDY

Exploratory studies are a valuable way to enable open questions to be asked, this to gain insights
into a specific topic of choice and understand how things unfold (Saunders, 2019). It is often used
in relation to questions asked, beginning with ‘What” and ‘Why’ (Saunders, 2019). This type of
study is particularly helpful in gaining insights and understanding about an issue, problem, or
phenomenon (Saunders, 2019). There are a number of ways to conduct exploratory studies,

including searching of literature and interviewing experts or focus groups.

We distinguish the exploratory study in the following manner. In general terms, exploratory studies
aim at learning about a distinct phenomenon that lacks detailed preliminary research and, most
prominent, the lack of a testable hypothesis (Mills et al., 2010). This is first and foremost the reason
why we have chosen this type of study for this master thesis. Governance mechanisms, especially
in the pre-emergence stage of platform ecosystems in the context of MaaS, still lack sufficient
understanding and research (Pangbourne et al., 2020; G. Smith & Hensher, 2020). In this sense,
the exploratory research method will distinguish itself from example, a single case study design

where the intention is to conduct a detailed and intense study of a single case (Bryman, 2012).
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The exploratory study method is related qualitative research method in nature (Mills et al., 2010).
However, this type of study does not solve problems because it is often part of a bigger research
plan, and because of that, it informs a higher level of research design. It can, therefore, be
continuative research in social science, such as e single or multiple case studies (Mills et al., 2010).
The conducted research in this master thesis is aimed to be a part of a larger research initiative
where the governance mechanisms are one of the many variables researched in the attempt to build
theory around MaaS digital platform ecosystems. Moreover, the challenges in conducting
exploratory research, according to Karlsson (2016), is the need of skilled interviewers, the
timeframe could be extensive, and generalizations from a limited set of cases with rigorous data

collection should be drawn with care.

The exploratory research method has been criticized in terms of the flexibility of research and data
collection because it is not specific enough (Mills et al., 2010). However, the benefit of exploratory
studies is that it is flexible and adaptive to change in a way that makes us form the outcome of the
paper as more and more data is gathered. Furthermore, the more data that is gathered, the more the
research will go from a broad focus to a narrower view (Saunders, 2019) and would create a good

base for explanatory studies.

The aim with the research in this paper is to gain clarity about a research problem that has not been
clearly identified or formulated (Mills et al., 2010). In this research paper, the exploratory study
method is used to understand what governance mechanisms that is existing in a pre-emergence

stage of a MaaS platform ecosystem and what challenges they bring to actors in a MaaS ecosystem.

3.1.4 TIME HORIZON

This study is a Cross-sectional study which refers to being a design of research where data is
collected at a single point in time (Mills et al., 2010). Apart from the contrasting design of the
longitudinal study, where data is gathered over several time points concerning the development
and change of certain individuals (Mills et al., 2010), in our case, actors. The aim of a cross-
sectional study is to, at one single point in time, access data that represents the actors of interest
(Mills et al., 2010). The cross-sectional research design is often seen as a substitute for longitude

studies and is often applicable to all kinds of studies (Mills et al., 2010). And the main reason for
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conducting a cross-sectional study apart from the longitude is the time and cost savings. However,
one clear drawback, according to (Mills et al., 2010), is that it is hard to understand individual
change over time, which cannot be analysed with this type of design. In our study, we investigate
what governance mechanisms are needed for the functioning of a MaaS-DPE. From this, we gather
data which can provide insights about of the type of governance mechanisms that are required in

the Maas digital platform ecosystem.

3.1.5 DATA COLLECTION TECHNIQUES

Because the governance in MaaS digital platform ecosystems is still not sufficiently explored, the
aim is to understand the viewpoints of multiple possible MaaS actors through open-ended
questions. Focusing on interactions between participants and inter-organizational collaboration, in
our case, actors in a MaaS ecosystem, and taking into consideration the specific context in which

people live and work (Cresswell, 2009).

Semi-structured interview technique was used for collecting the data. The interview process used
an informal and conversational style in order to encourage discussion and disclosure of information
without the interviewees having to feel pressured. The interviews were structured in a way that the
participants feel free and open up to the exploration of co-constructed themes (B. Smith & Sparkes,
2016). The interview process offered the team the required flexibility to explore in-depth the real-
world individual experiences of evaluating a MaaS digital platform ecosystem. The interview
questions were built based on the information/knowledge from the literature review. The structure
of the interview was built in such a way that the interviewees were kept within the theoretical
boundaries of the MaaS ecosystem. We aim to conduct interviews with actors from these groups

and have data gathered that could help give answers to our research question.

The interviews were conducted over a period of three months, from the 17th of February to the
19th of April. The actors have been chosen in correspondence with the MaaS role framework
provided by (Esmaeilzadeh & Blanco, 2020), which mentions three different groups of MaaS
Actors. (MaaS integrators, Operators, Users, and Facilitators). We targeted actors that are active
in the field of mobility and transport services, and also actively supporting the role of sustainability

and future mobility solutions. In our case, the targeted interviewees were of two types, we
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interview the companies and organizations that have the potential to be a part of a future MaaS
ecosystem, and furthermore, we also interviewed industry experts or researchers in the field to get
deeper knowledge or insights. The interview list included 12 participants (see table 4), the
invitation for the interview was sent via email. All 12 participants were able to participate in the

interviews and share their knowledge and experience in the field of our research.

All of the interviews were carried out via digital communication tools either in Zoom or in
Microsoft teams, on one occasion also in Google Meet. This allowed us to be very flexible and
save time, allowing fast response and time booking from the interviewer’s perspective and took
away our need to travel between locations to conduct our interviews (Silverman, 2011). In this
notion, we were taking for granted that the participants were having access to the technology
needed to be a part of an online interview, mostly because of the Covid-19 outbreak and the
adoption of online meetings globally. We did not see this as a problem. The interviews ranged
from 30-60 minutes each. The online interview method gave us the possibility to record the

interviews and have them easily accessible for further transcription and analyzation.

In the interviews, we used questions that were open-ended, meaning using the answers to get as
elaborated answers as possible; this by asking questions like? (Saunders, 2019) and to follow up
questions with ‘Tell me more?’ or What exactly do you mean?’ (Silverman, 2011). The questions
were partially prepared with help from prior reading of the literature (Silverman, 2011). and

previous lived experience from the group members (see APPENDIX-A).

According to (Silverman, 2011), it is important when doing open-ended interviews to think about
how to present yourself, create trust between yourself and the interviewed participants, and lastly,
seeing the world from the interviewee’s perspective through actively listening. These aspects were
carefully taken into consideration when the interviews were prepared and conducted and further

became better the more interviews were completed.
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3.1.5.1 INTERVIEWS

Interviewee

Interviewee position

Setting and duration

Contribution to thesis

Interviewee 1

Interviewee 2

Interviewee 3

Interviewee 4

Interviewee 5

Interviewee 6

Interviewee 7

Interviewee 8

Interviewee 9

Interviewee 10

Interviewee 11

Interviewee 12

Professor at Halmstad
University
(Industry expert)

Professor at Halmstad
University
(Industry expert)

AFRY- Consultants
(Industry experts)

Polestar
(OEM)

Professor at Halmstad
University
(Industry Experts)

Easy Park-
Business Developer

Wireless Cars
(Data providers)

Varberg Municipality
(Public authority)

RISE researcher
(Industry Expert)

Freelway
(Maas Provider)

PhD-student and researcher at
Halmstad University
(Industry Expert)

Nobina -Travis
(MaasS Provider)

Online (Zoom)
Duration: 1h.
2022-02-09

Online (Zoom)
Duration: 1h.
2022-02-17

Online (Zoom)
Duration 40 min
2022-02-28

Online (Zoom)
Duration 1h
2022-03-02

Online (Zoom)
Duration: 30min
2022-03-03

Online (Google Meet)
Duration: 40min
2022-03-03

Online (Zoom)
Duration: 40min
2022-03-04

Online (Microsoft teams)
Duration: 50min
2022- 03-17

Online (Microsoft teams)
Duration: 60min
2022- 03-21

Online (Microsoft Teams)
Duration: 60min

Online (Zoom)
Duration: 60min

Online (Microsoft Teams)
Duration: 50min

Table 5: Interviews

Technical and theoretic
expertise in emerging MaaS
platforms.

In dept knowledge about the
field of MaaS and the
governance aspect.

In dept knowledge in
automotive industry.
strategic, marketing and user
perspective

Insights into MaaS from an
OEM company perspective

Insights into governance of
Maa$S from a researcher
perspective

Insights into Maa$S from a
parking company’s
perspective.

Maas$ insights with emphasis
on data - governance.

Insight and knowledge from
the public sector.

Insight into governance issues
in Maas.

Insight into the company, their
operation and integration of a
MaasS solution to users in a
rural setting.

Insights into actor/role
connection to functions and
governance of MaaS.

Insight into the company, their
operation and integration of a
MaasS solution to users in an
urban/suburban setting.
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3.1.5.2 SECONDARY DATA

Secondary data was gathered as a compliment to the primary data and was not directly related to
the phenomenon researched in the study (Saunders, 2019). This data was used to identify the
research problem, better define it, and to develop an approach to the research problem.
Furthermore, secondary data was used to formulate the research design with certain key variables
and tools used in this paper. Because of the exploratory nature of the research, the secondary data
was used to interpret the primary data in a more insightful way by making us understand underlying
phenomena not directly related to our research problem. Like the mobility sector, the current
procedures and developments taking place in the industry and in general trends affecting the

automotive industry.

3.1.6 RESEARCH PROCESS

As a summary of the method section, the research design process will be explained through Figure
6 in this section. We choose to divide the process into four phases with arguable blurry lines
between each phase because of the iterative nature of the exploratory research design approach.
An example of this is that the literature has been read throughout the process to enhance our

understanding of the topic and relate to insights given in the interviews.

Core
reseach

Topic

. Finalisation
selection

Preparation

Figure 6: Research process

As we have chosen to call it, the topic selection phase was the start of the research project where
we, under some time, thought about what we wanted to write this master thesis. Two essential
aspects were needed to be considered: choosing a good teammate and a good supervisor connected
to the topic of interest. This phase took several months, but at the beginning of November, we had

our first meeting with our to-be supervisor. The preparation phase started in November and
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arguably lasted until early March, starting with a literature review to find a research problem and
understand the field of MaaS. In early February, we booked our first interview, and through that,
we also had to develop questions related to our research problem through a so-called research
guide, see APPENDIX-A. The Core research has been parallel with the preparation phase because
we have conducted meetings and prepared for them under the same period. The interview meetings
were held from February to the mid of April. The Finalisation phase starts in mid-April, reaching

the end of May, Concluding our work with a finalized version of our research.

3.2 DATA ANALYSIS PROCEDURES

This section presents a comprehensive outline of how the team developed the process of analyzing
the data. A hybrid approach for the data analysis using qualitative methods of thematic analysis is
adopted in this thesis (Fereday & Muir-Cochrane, 2006). This was done in a rigorous and
systematic manner to ensure meaningful results and possible answers to our research question
(Nowell et al., 2017). The hybrid approach chosen included both deductive and inductive
approaches meaning that it was abductive in order to identify “prior research-driven codes” and

“data-driven codes.” (Fereday & Muir-Cochrane, 2006).

The abductive approach was used in the theoretical understanding generated from the literature
review of governance mechanisms in the context of MaaS and was then applied to the data
collection technique and its respective data analysis. Multiple “prior research-driven codes”
regarding the governance mechanisms were generated from the literature review as openness,
control, boundary resources, collaboration, incentives, pricing and revenue sharing, and data
governance together with relevant contextual codes (See APPENDIX-A). Using these prior
research-driven codes, a code book or a code template was developed. The code book helped the
team in organizing and segmenting the raw or inductive data for later interpretation (Fereday &
Muir-Cochrane, 2006).

Further, the thematic analysis included a coding process that involved identifying the important
“data-driven codes” from the raw data generated through semi-structured interviews (Fereday &

Muir-Cochrane, 2006). The identification of codes in the interview data embodies a segment of
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data that captures the qualitative richness of the study. The codes were organized, which helped

facilitate the identification and later development of themes.

In this master thesis, we choose to take a five-stage method that was adopted from (Fereday &
Muir-Cochrane, 2006), (Mihas & Institute, 2019; Nowell et al., 2017), where the data was
analyzed, coded, and generated into themes. The stages contained: (1) Literature review, (2)
Development of code book, (4) Applying the codes/Find new codes, and (5) Developing themes.

Stages of Thematic analysis Mean used to establish trustfulness

1. Literature review Only used peer reviewed articles that were found
through a systematic search method.

2. Development of code book Used a coding template.

3. Summarisation of data Transcription, clarification, and confirmation of the

interview data to ensure accurate representation.

4. Coding process Used the code book and the validation from both team
members.
5. Development of themes Team consensus and detailed development.

Table 6: Stages of thematic analysis

3.2.1 STAGES OF THEMATIC ANALYSIS

In this section we explain each of the stages of thematic analysis outlined in Table 5.

Literature review

The literature review was used to be clear about the theoretical frame of reference and to find what

the identified literature said about the governance mechanism in ecosystems. These mechanisms
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were meant to be applied to the emerging MaaS Digital platform ecosystem theory researched in
this thesis.

The identification of specific keywords and the gap in the research field was found through
discussion with our Master Thesis supervisor and with inspiration from articles in the field. The
primary article used for inspiration of keywords was (Jacobides et al., 2018)- Towards a theory of
Ecosystems, which gives an overview of the field of Ecosystems. Furthermore, to not limit the
search for scholarly journals, we were advised not to select specific journals. Furthermore, the
objective was to find relevant articles in the field of Ecosystem Governance in the Context of
Mobility as a Service. Therefore, the Inclusion/Exclusion criteria are based on the discussions

internally and externally and through prior abstract screening of articles from databases.

Since the purpose of this study is to search for governance mechanisms that is needed for the
functioning of a MaaS digital platform ecosystem, the team used a literature review approach to
find the articles where the research-driven codes regarding the governance mechanisms were
found. This allowed us to get a deeper understanding of the emerging MaaS ecosystem and the
governance mechanisms needed as a phenomenon. The inclusion/exclusion criteria used were the

ones who are shown in the table below:

Inclusion Exclusion

Within the last 5 years
English Language.

Field Identification.

AJG 2021 / Peer reviewed
articles

e  Filtered in relevance to the

Non-English articles
Acrticles Prior 2016
Literature Reviews
Conference papers
Irrelevant key words.

; Policy Making
subject matter. Policies

e Within the area of Governance End user
and ecosystems, Utilization

Within the area of transportation.
Within the area of Mobility.
Relevant search engines, sources.
KEY WORDS

Natural ecosystems
Business model

Table 7: Criteria used in the literature review

To have the latest and most relevant research in the selected field. The group chooses a period
inclusion of five years to have enough data about governance mechanisms in Ecosystems.

Furthermore, because Mobility as a Service is an arguably new research field, there is an incentive
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to look for the most recent articles published with this context in mind. Another argument for
having a relatively short timeframe lies in the number of articles. By limiting the timeframe, fewer
articles would therefore be included. Some papers of relevance were also added to the literature

review to not lose out on vital information.

We identified codes of mechanisms that were broken down into smaller and more specific sub-
codes that were, at a later stage, used in the coding process of the interviews deductively see
APPENDIX-A.

Developing the code book

The code book served as a tool for managing the data during the analysis for organizing
information, more specifically for organizing the generated raw data. It also provided genuinity to
the study since the code book helped the team gain transparency and clarity throughout the research

process. (See Table 7 below).

Authors Codes Explanation
(Schreieck & Krcmar, Openness Refers “to the easing of restrictions on the use,
2016) development, and commercialization of a technology”

- While choosing the right degree of openness is part
of the design of a platform ecosystem, it can also be
adjusted dynamically to govern the ecosystem as
shown in case studies on Android and i0OS

(Reuver et al., 2018) Boundary resources To better understand digital platform dynamics, the
core unit of analysis should not be the core of the
platform but its boundary resources. - Boundary
resources are made up of software tools and
regulations facilitating the arms’ length relationships
between platform provider and app developers.

Table 8: Example of research driven codes and exemplification from code book

In this master thesis paper, the codebook template was developed based on (Mihas & Institute,
2019) in their book “Learn to build a code book for generic qualitative study . The patterns found

in the literature of governance mechanisms and mobility as a service from the literature review
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was the codes that were defined in the code book. These codes were then further developed into
research driven codes. There was a total of 7 prior and 40 sub research driven governance
mechanism codes that were identified and generated with the help of the literature (See
APPENDIX A).

Summarisation of data

The summarization of data included listening, transcribing, and reading of each interview. Through
this process, the data information processing both happens consciously and unconsciously because

of the rigorous amount of data covered (Fereday & Muir-Cochrane, 2006).

The transcriptions were done with the help of the digital tool Kaltura, that was available to us
through Halmstad Universities' digital information platform for students, Blackboard. Here the
interviews were digitally put in and semiautomatically transcribed to save time. This was followed
by checking each of the transcriptions and eliminating any errors that have occurred in the

automatic transcription.

The transcribed data were transferred from the Kaltura program on Blackboard onward to
Microsoft word, where further work with the transcriptions took place. After this, the file was
converted into a pdf and uploaded into the coding software AtlasTi. Here the coding process started

to take place.

Coding process

The coding process included the identification of meaningful pieces of text (Fereday & Muir-
Cochrane, 2006). Before the coding of the transcribed interviews, the group developed contextual
codes that were meant to help us identify specific viewpoints that would further enhance the result

of the analysis.

This process was carried out individually at first split between the two authors of this thesis, where
each team member rigorously went through the transcription of the interviews to identify the most

relevant text suitable for our research. Atlas Ti (Coding software) was used to facilitate the
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organization of the data. The team coded the text in the transcription one by one by matching the
segments of interview data to the prior-research-driven codes in relation to the recommendations
(Mihas & Institute, 2019).

During the process, it was noticed that additional codes were appearing from the segments of data,
I.e., data-driven codes. The addition of the new codes increased the number of codes. The two
members, as in addition to codifying the transcriptions individually, went through the generated
codes together to validate the findings and ensure consistency. After connecting the segments of
data to the prior research-driven codes, sub-codes or sub-themes were formulated by connecting
each segment of the data to purpose of our research and to the research question, where we tried
to understand what the interviewees were talking about that is relevant to our research purpose
(Guest et al., 2012). Sub-themes or sub-codes began to appear within each data group. These sub-
themes after team agreement were categorized into their respective data group. At the end of this
process, the team had seven main codes and further 40 subcodes that emerged and were categorized

accordingly (See Table 7: Governance mechanisms as codes and subcodes).

Development of themes

When developing the themes, we were asking ourselves what the interviewees were saying about
the topic in relation to the literature and the data driven codes identified in an earlier stage.
Furthermore, when reviewing the dataset of codes in the coding program Atlas-ti, we quickly
concluded that the identified research driven codes regarding the governance mechanisms in
ecosystems were also established to be the resulting themes of mechanisms from the interviews.
With the exception of the new inductively identified data driven codes of “data governance” that

was ultimately a theme that will be presented in the result section.
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3.3 RESEARCH ETHICS

We have chosen not to include the names of the participants to ensure their privacy and
confidentiality of participants. The use of confidentiality is often used in case studies to protect the
research participants and their identities (Mills et al., 2010). Furthermore, the anonymization of
data also prepares the data for secondary use, meaning to use the data collected to examine a
question that is not part of the original intended research (Mills et al., 2010). In our case, we prepare
the data for future use in the OSMaaS project. The loss of anonymity can possibly lead to
embarrassment and loss of self-esteem from the participants. In our study, we could argue that all
participants are experts in their fields. However, because of the complex nature of the field of
research, the discussions are open, and the participant could, in the worst-case, share information
that is confidential, in this scenario, possibly risk their employment (Mills et al., 2010). Therefore,
we decided to keep the induvial participants’ names anonymous. However, the protection of the
information about participants is not the same as the protection of the information shared (Mills et
al., 2010). We have tried to openly discuss that we will accept “not answering a question” If the
information is confidential. However, if the participant has shared information that is confidential
without our knowledge, the complications might will be led back to the individual participants.
We believe, however, that the participants understand what they can and cannot share, and if

something has been shared that is confidential, they will contact us.

3.4 RESEARCH QUALITY

This section of the master thesis paper provides reasoning of how the research quality is ensured,
this is furthermore explained based on the factors of trustworthiness which is further categorized

into four categories: Credibility, dependability, confirmability, and transferability
3.41 TRUSTWORTHINESS
According to (Bryman, 2012) to be able to ensure high quality of research it is important to build

trustworthiness. Trustworthiness can be certified based on four criteria which will be explained in

the forthcoming sections.
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3.4.2 CREDIBILITY

Credibility is about “reducing the possibility of getting the answer wrong” (Saunders, 2019).
Credibility poses the questions of whether the explanation fits the description and whether the
description is credible (Tobin & Begley, 2004). As we were referred to the interviewees through
our supervisor, the interviewees were accustomed to the team when we started our research.
According to (Krefting, 1991), when informants feel safe with the researcher, they are more likely
to share information more openly. We were able to take advantage of this, and by using more than
a few sources of interview data, we could explain the richness and complexity of the phenomenon.
Given that we have been able to have interviewees from various role perspectives, which has
helped enrich our study by helping us to explain certain mechanisms and events from multiple

standpoints.

3.4.3 DEPENDABILITY

To achieve dependability, researchers can ensure that the research process is logical, traceable, and
clearly documented (Nowell et al., 2017; Tobin & Begley, 2004). To achieve dependability, the
team has adopted an auditing approach, where the entire research process has complete records
consisting of the research guide, selection of participants for the interviews, transcripts of all
interviews, and notes that were taken down during all the semi-structured interviews (Bryman,
2012). The team ensured that the data collected was as protected as possible. The team has saved
the interview recordings and transcripts along with all other data required for the research,
including personal notes. The collected and saved data is only accessible, with permission of the

interviewees, to the team and the supervisor

3.44 CONFIRMABILITY

Confirmability is concerned with establishing that the researchers’ interpretations are derived from
the data (Nowell et al., 2017). The researcher should not allow the research to be biased by letting
the theoretical inclinations or personal values and opinions sway the conduct of research and its

outcomes and findings (Bryman, 2012). The team ensured that we included the reasons for the
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theoretical, methodological, and analytical choices used for the study so that the reader understands

how and why the decisions were made.

3.45 TRANSFERABILITY

Transferability refers to the generalizability of inquiry; it is about the applicability (Nowell et al.,
2017). Transferability addresses the issue of whether the research findings are transferable into
another context or in the same context at another time (Bryman, 2012). Researchers are responsible
for providing thick descriptions to ensure high transferability (Bryman, 2012; Nowell et al., 2017),
which creates a possibility for other scholars to make judgments about the transferability of the
study (Bryman, 2012). By gathering a rich and valid amount of data from different viewpoints, the
team aims at generating a thick description of the research topic. The purpose of the study is to
explore the different governance mechanisms in a digital platform ecosystem in the context of

mobility as a service; hence the team is describing a particular phenomenon and not a general one.
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CHAPTER 4

4.1 EMPIRICAL SETTING

The objective of this thesis is to identify and describe the different governance mechanisms in a
digital platform ecosystem in the context of Mobility as a Service. Due to the short time span, the
thesis sheds mainly light on the current development state and discusses the mechanisms that
enable an actor to join or not join a MaaS platform. In addition to this, the study enhances the
definitions of each concept, MaaS, ecosystems, platforms, governance, and governance

mechanisms.

This chapter outlines the findings of our research and the multiple mechanisms that have been
identified before and after the semi-structured interviews. The chapter begins with a brief
description of the empirical context/setting of our study. Next, we outline the coding process and

the identification of codes in the interview transcription.

We are looking into the context of MaaS emergence on the west coast of Sweden, where most
cities are interconnected through the highway and many times share the same public transport.
Specifically, we have chosen to use the context of urban and suburban cities, considering their size
and infrastructure. We strongly see the resemblance in city size and infrastructure with cities
nearby each other such as Varberg, Falkenberg, Kungsbacka, Halmstad, and Gothenburg. We see
that the same governance mechanisms could be used in the governance of in emerging MaaS

solutions in these cities.
41.1 MAAS IN URBAN CONTEXT

Cities and urban areas will probably be the main focus of MaaS implementation and development
due to the high population and the high availability of service providers for testing and piloting the
MaaS concept (Aapaoja et al., 2017). This is why we have taken Gothenburg into consideration in

the context choice of emerging MaaS development. Urban areas will be a potential development
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center for MaaS due to the fact that these cities consist of multiple transport modes, which will

help MaaS to come up with various transport combinations for the society (Aapaoja et al., 2017).

The goal of MaasS in urban areas is to provide an all-inclusive alternative to a private car (Sochor
et al., 2018). As the dependency on a private car reduces in these urban areas, the surrounding
environment can be made into a more liveable area through urban planning. This is arguably true
and could be a benefit for all the cities mentioned located on the west coast of Sweden. However,
for a MaasS service to be successful in an urban area and to achieve the goal of reducing dependency
on a private car, the cities must include all the available transport modes into the service coverage
of the MaasS provider (Aapaoja et al., 2017). Here lies a problem with our context choice because
for the smaller (sub-urban) cities like Varberg, Falkenberg, and Kungsbacka, transport users
arguably are very dependent on private car usage to get around because of how the cities
infrastructures are built. The Public transport solutions are developed in these cities but arguably
not near a similar level of integration as in Gothenburg. E.g., Solutions like trams or subways are
t in place. It is a common observation that at least buses, taxis, trams, subway, local trains, car-
sharing, etc. are available or will be available shortly in most of the big/major cities around the
world (Aapaoja et al., 2017).

4.1.2 MAAS IN SUBURBAN CONTEXT

Sub-urban areas are arguably one of the most interesting areas for a service like MaaS. Because of
the belief that only urban cities can facilitate the right infrastructure (Aapaoja et al., 2017). The
people living in suburban areas are usually the ones who are commuting on a daily basis to the
cities. The availability of public transport in these areas is limited to some extent (Aapaoja et al.,
2017; Sochor et al., 2018). In the smaller suburban city, however, people are often commuting to
the city core or out to where the industry is located outside of the city. Furthermore, due to the
limited availability of transport services and possibly long commuting distances, if you are, e.g.,
living in the outskirts of a suburban city on the west coast and need to travel into the city, the

families in these areas are today arguably highly dependent on the need for a private car.
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Services such as carpooling and car-sharing find sub-urban areas to be a potential location to grow
due to the need of commuting on a daily basis. This is possible if effective tools and platforms are
implemented in these geographical regions. Unlike urban areas, people residing in sub-urban areas
find the need to own more than one car (Aapaoja et al., 2017). A complete elimination of private
cars in these areas is not plausible; however, the need for a second car can be reduced, and the rate
of utilization of a single car can be increased through car-sharing and carpooling services (Aapaoja
etal., 2017; Durand et al., 2018.; Sochor et al., 2018).

The needs of the people residing in these areas vary from those that reside in urban environments.
For the MaaS service to be credible in such a geographical location, the actors in the ecosystem

must take customers' personal preferences, needs, and constraints into consideration.

4.1.3 MAAS IN RURAL AREAS

Potential MaaS services might be emphasized towards urban and suburban areas to a larger extent;
according to (ITF, 2021), many people are still residing in the countryside and rural areas. Around
14% (1.4 million) of Swedes live in rural areas, according to the survey conducted by ITS world
congress. The need for Maas in rural areas is, to an extent, equivalent to the need for MaaS service
in a suburban area. The difference here is the distances might be longer, and the population density
could be considerably lower (Aapaoja et al., 2017). Rural areas are facing troubles due to the lack
of commercial transport services such as long-haul services. MaaS-enabled services might provide
significant benefits to these areas. Embedding the current service available in a rural area into a
MaaS package and bringing the services to the customers, not vice versa, could be a potential

option for Maa$S services to emerge in rural geographical regions.
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4.2 EMPIRICAL FINDINGS

4.2.1 IDENTIFICATION OF GOVERNANCE MECHANISMS

Based on previous research and studies, it was identified that governance mechanisms which were
mentioned in the literature. From the conducted interviews we could confirm the identified
governance mechanisms found in the literature deductively. Listed below will be the individual

mechanism discussed by the interviewees.

After the identification of governance mechanisms, they were categorized into codes, a total of 7
main codes were formed. From the 8 main codes a series of subcodes were identified from the
interview transcripts. The subcodes were researched by the group after identification and were

categorized under the relevant main codes as seen in the table below.

MAIN CODES SUBCODES

. Use restrictions

e  Development restrictions

e  Commercialization restrictions

. Open platform design

e  Open data/Data sharing

. Transparency
OPENNESS . Decision rights

. Standards

e  Entrance and exit rules

e  Software openness

e Open governance

. Output control

. Clan control

. Shared rules
CONTROL

. Enable collaboration

e  Resolving conflicts

. Power

e  Technical design

. APIs
BOUNDARY RESOURCES TS

e  Rigid regulations

. Contracts

. Trust
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e Rules of engagement

. Output monitoring
COLLABORATION . Behavioural monitoring

. Co-opetition

e  Socialization

. Actor engagement

. Responsibility

. Value creation

INCENTIVES *  Motivation
e Facilitate Innovative outputs

. Payment flows

PRICING AND REVENUE SHARING Pricing

. Revenue Model

. Revenue sharing

e  Data Integration

DATA GOVERNANCE »  Data Quality

Table 9: Governance mechanisms as codes and subcodes

4.2.2 CODE FREQUENCY AND QUOTATIONS

During the transcription of interviews, the team conducted further coding to better understand the
interviewees point of view related to the governance mechanisms. The contextual codes were
formulated based on certain factors such as:

Settings: Locations or sites (Urban, Sub-urban and Rural)

People: Key individuals or actors involved

Issues: Problems, Challenges and contradictions

Topic: of what topic is this item of data an instance?

Context specific: Ecosystems, platforms, MaaS

Role description: What are the actors doing to support the research?

From these factors a total of 93 codes were formulated. The codes were assigned based on what
the interviewee was referring to in the context of governance mechanisms. Assigning codes to
certain segments of text in the interview transcription yielded quotations which helped the team in
the analysis of the interviews. A total of 630 quotations were found at the end of the coding process
(SEE APPENDIX-A).
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MAIN CODES AND SUB CODES NUMBER OF QUOTATIONS

Openness 35
Development restrictions 8
Open platform design 33
Transparency 5
Decision rights 10
Standards 25
Entrance and exit rules 22
Open governance 16
Access 7
Control 34
Output control 6
Shared rules 18
Enable collaboration 44
Power 12
Technical design 26
APIs 4

Rigid regulations 26
Contracts 15
Collaboration 70
Trust 16

Rules of engagement 16
Co-opetition 9
Socialisation 8
Actor engagement 64
Responsibility 2
Incentives 15
Value creation 81
Motivation 16
Facilitate innovation outputs 36
Pricing 22
Revenue model 41
Revenue sharing 6
Data integration 29
Data quality 13

Table 10: Code frequency



Due to the large number of codes and quotations the above table 9 represents the most prominent
codes and subcodes (Governance mechanisms) and the number of times they were quoted during
the interview. The quotations were used to analyse the findings the findings of the research. The
following codes and subcodes helped in the framing of the upcoming sections of analysis and

discussions, where the findings are linked with the existing literature.

72



CHAPTER 5

5.1 ANALYSIS AND DISCUSSION

In this chapter, the findings from the empirical data gathering from the semi-structured interviews
will be presented. The governance mechanisms are a fussy term, and the literature-derived
mechanisms have a lot of similarities with each other. However, the distinctions surrounding each
mechanism still make them distinguishable from each other. In the coming sections, every
mechanism is discussed in relation to what was found in the empirical data together with the
literature. The experience and knowledge of the interviewees are shown in relation to the generated
themes of identified mechanisms that were found in the literature together with the additional

found mechanisms from the interview data.

5.1.1 GENERAL VS SPECIFIC GOVERNANCE MECHANISMS

Our analysis showed that it is difficult to draw a clear line between the different governance
mechanisms. Many of them overlapped with each other. Four of the governance mechanisms:
Incentives, Openness, Control, and Collaboration, were very broad and covered a very general
view of what needed to be governed in MaaS - DPE. Therefore, these four mechanisms were
bundled under general governance mechanisms. The same thing was noticed with the other three
mechanisms of boundary resources, pricing and revenue sharing, and data governance. These are
more specific concepts relating to things that could be controlled. That is why we chose to put the

three mechanisms under specific governance mechanisms; see figure 7 presented below.
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Figure 7: “The governance mechanism in MaaS” - adapted from (Esmaeilzadeh & Blanco, 2020)
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5.2 GENERAL GOVERNANCE MECHANISMS

This section will summarise and explain what the findings from the empirical data are saying about
the general governance mechanisms together with the existing literature on governance
mechanisms in the study to answer the research question, what are the governance mechanisms
that will ensure the functioning of a MaaS digital platform ecosystem? The quotations are gathered
from the transcribed and codified interviews and put into the themes of the identified mechanisms.
Each section discusses about digital platform ecosystems and the possible governance mechanisms
related to them. The governance mechanisms that have been identified in relation to the MaaS —

DPE through the findings are the core topics of discussion in this chapter.
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5.2.1 INCENTIVES

Incentives can be seen in several different ways from what we have found, for example,
motivation, value creation, and facilitating innovation outputs (Schmeiss et al.,2019). From what
we found, services operated on platforms that exist today strive to create value for the user and for
their collaborators (Jiatao Li et al., 2019). We have also seen that the value creation that comes
from a properly managed governance mechanism acts as an incentive for prospective actors to join
MaaS - DPE.

Incentives describe specific activities that motivate actors to participate or make specific
(inter)actions to facilitate innovative outputs (Schmeiss et al.,2019). A key distinction between
DPEs and traditional business ecosystems is the nature of motivation and incentives (Schmeiss et
al.,2019). The incentives in a DPE involve business transactions amongst the participating actors
in the platform, and these platforms typically enable transactions or interactions among actors to
allow value creation and capture (Jiatao Li et al., 2019). Regarding this, one of the interviewees
said - But then we're saying, okay, if given that you get something as a user, like specifically, if |
would get this thing that creates a lot of value for me personally, could | then share my data, for
example. So, so make sure that, okay, | will share my mobility patterns with other people. If I get

something out of it, Interviewee 7.

The way that the MaaS — DPE provides actor engagement incentives is critical for its sustained
growth and performance (Baldwin, 2018). The way we choose to look at it is that there are
incentives that keep the actors satisfied and motivated within the DPE, and then there are the
incentives for prospective actors to join the emerging MaaS — DPE. To motivate and incentivize
participation, the actors in a digital platform ecosystem that are competing with traditional
ecosystems must offer novel incentives to attract complementary players to disrupt the established
business models (Kretschmer et al., 2020). The emerging MaaS - DPE needs to design incentives
for complementors and other users to join and take part in the ecosystem. Further, the governance
structure of the DPE must be able to guide the actors to contribute their value in the best way
possible (Baldwin, 2018). So, by having the right governance mechanisms considered in the MaaS

— DPE, this would arguably incentivize prospective actors to join the emerging ecosystem because.
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MaaS is a possibility in the future, but to motivate people to use a MaaS platform, incentives
should be in place; as mentioned by one of the interviewees, you have you create more incentives
for MaasS to be a possibility. (Interviewee 7). Incentives are important for users to join the platform
to make MaasS solution possible. It also arguably needs to be able to connect the cities on the west
coast of Sweden in order to facilitate the value that the user needs in order to change their travel
habits. One Interviewee said - | mean, so if I live in Kungsbacka or in a far place, would MaaS$S be
able to serve me adequately like it would do for somebody who lives in the city of Gothenburg?

That is a question that I think that MaaS providers have to answer, (Interviewee 7).

By incentivizing in a digital platform ecosystem, the actors will remain loyal and not switch to
competitor platforms (Kretschmer et al., 2020). Once high-quality actors are attracted and gathered
into the DPE, the platform leader who manages the platform must devise appropriate incentives to
motivate the actors to cooperate and enable value creation. An interviewee said - if you choose the
more sustainable way of travel, you can select some kind of points that you could use. For
something, |1 mean, get discounts in the local stores or get some kind of discount on the MaaS
system itself. I don't know, but you could, of course, build in these kinds of features into the system
to nudge the users into a more sustainable way of traveling (Interviewee 8). An interviewee who
is already has started a type of MaaS service and act as an integrator currently gave an example of
the incentives their company provides for a user; the Interviewee said - The one incentive that we
are using, with the transfer bus and taxi companies is that if you book the ride yourself, then you
pay full price for that taxi or for that vehicle. Although if you are willing to share that
transportation with other people, then the next one booking, you will get. I mean, if there is two
more bookings that arrived in the same vehicle and they will sort of share price, not fully, but the
first one, the book booked what? For example, he pays 500 kronor for the ride. The second one,
he could pay other two others booking it all together it might cost six or 700 kronor for the, for
the ride although they split it into three so that for each person and it will be cheaper to share the
ride, (Interviewee 10). The same Interviewee also explained the incentives their company provides
to other company where they, say - large companies, using the services for, for commuting, then.
When we start up the services for ridesharing to and from work, then depending on if you make
rides available if they book rides, then we promote the the company, let's say Airbnb. Their

employees that they can have. If you reach a certain number of points, like you have made
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available ten times rides, then you can get tickets, cinema tickets or something

cleverer, (Interviewee 10).

Collaboration is good in terms of value creation, but that does not mean without the collaborator,
a company cannot create value for the customers. In a MaaS platform, the companies are not
dependant on each other but rather support each other in the service. A user can opt to use only
one service in the MaasS platform and can still benefit from it. But by collaborating, the companies
create additional value for the customer as they get extra benefits without asking for it; similarly,
an interviewee said that - You can still use it as a car. Without the Google Automotive services.
We are not dependent on them too, to get our car going. We still have like our own apps in the car
that don't go via Google Play. We still have our own Apps, So over-the-air updates. So, | mean,

it's more about creating value for the customer, (Interviewee 4).

From our analysis, we observed that the interviewees that are a part of the MaaS ecosystem were
keen on incentivizing in the platform to motivate and encourage other actors to join the platform
and facilitate the innovation outputs in the MaaS platform. The analysis helped us understand that
incentivizing does facilitate the creation of value among the participants within the platform.
Furthermore, we also saw that properly managed governance mechanisms in a MaaS — DPE will
act as an incentive for prospective actors to join the emerging DPE. It motivates users to move

towards a sustainable option like MaaS and further encourage new actors to join.
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Considerations regarding Incentives in a MaaS - DPE:

- Actos as motivation to facilitate innovative outputs in a MaaS - DPE.

- Enables value creating interactions necessary for the function of MaaS. (E.g., sharing
their data in exchange of value).

- Itis critical for MaaS growth and performance.

- There is a distinction between incentives within the DPE for value creation and capture,
and outside the DPE where it is used to attract prospective actors to join.

- It could be used to ensure loyalty within the DPE.

- The DPE works as an incentive for users and actors to gain and capture value.

- Properly managed governance mechanisms in a MaaS — DPE will act as an incentive for

prospective actors to join the emerging MaaS - DPE.

Table 11: Considerations regarding incentives in a MaaS-DPE

5.2.2 OPENNESS

In the literature, Openness refers to the easing of restrictions on developments, Commercialisation,
and use of certain technology in digital platforms (Schreieck & Krcmar, 2016). Furthermore,
organisations today are desiring sustainable solutions and offerings. Not only sustainable in terms
of saving the world through environmental efforts but sustainable in the meaning of sustainable
services that have a long-lasting approach. This is arguably a major task and cannot be handled by
a single actor, whether it would be an automotive manufacturer or an IT company. What we can
see from the literature is that open governance design could result in an enhanced value proposition
for an ecosystem of actors through better servicing and specialisation in customer needs (Chen et
al., 2022). Being open about software or a solution enables other actors to get an idea of how to
progress with the existing solution. When we asked the interviewee from an OEM in the
automotive industry what they think about Openness in terms of collaboration vs competition, they
pointed out - The competition is to save the world, right? So, we need to open this up so that
everybody can build on everybody. So, we really can get this process going. And that did

something, | think, with the car industry. And not only that one, but it's part of a trajectory of, of
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events in the car industry. We suddenly realize that we need to connect the software, and we need

to be open about it (Interviewee 5).

We have seen that Openness as a general governance mechanism is relating to other mechanisms
such as boundary resources and data sharing, meaning the sharing of APIs (Application
Programme Interface) and SDKs (software development kits) that enables complementary
prospective actors to create services and product on the platform (Reuver et al., 2018). Choosing
the right amount of Openness is a part of the digital platform ecosystem design (Schreieck &
Krcmar, 2016). When it comes to how an open, the MaaS-DPE can be for it to be sustainable in
the long run, meaning to have a long-lasting success, one interviewee emphasized - So, what we
need to do is to figure out how can we think about a platform for mobility services that are
sustainable, that has the capacity to enroll new actors and open up and make it possible for
different actors to create content and provide services and do a lot of different things. That is how

it will grow because as soon as they locked the doors, it will die (Interviewee 2).

From the findings, both in literature and from the interviews, it is prominent that Openness has a
close relation to the mechanism of collaboration. This is exemplified in previous sections with
guotes, meaning that the more open a MaaS DPE are, the more prospective actors can be included,
and the more those actors then need to collaborate to create value. When we asked one of the
interviewees more specifically how important collaboration could be in terms of Openness and
defining the goals and benefits to each other and if it could be beneficial to the platform and the
future, they stated- We define mutual goals and mutual objectives that you want to achieve in the
partnership. And, of course, the mutual benefits, right? And why you enter a partnership shouldn't
be clearly defined. And then, of course, how do you want to handle it, and what is it that you want
to work on? And | think the more open you can be around that, the more beneficial it is for such a
collaboration (Interviewee 6). In relation to collaboration and Openness, the paradox of Openness
is discussed in the theoretical framework regarding the situation where the more actors join the
ecosystem, the more complex the interactions become (Schmeiss et al., 2019). The opening of a
platform can increase potential total market size and sometimes reduce competition (Eisenmann
et al., 2006). However, if actors will be willing to collaborate is hard to know exactly. The

integrating actor will have to leverage the need for different complementary services with
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additional competition that will arguably occur as whom will take the needed roles in the service.
A comment regarding this problem is brought up in the notion - And also if, for instance, Voi wants
to offer a complete Maas$S solution, well, well yeah, fair enough. But I don't think that they will
offer any Teir rides in their own App. So that's what the customer wants (Interviewee
12). However, from the empirical data, it was observed that most of the interviewees were inclined
towards collaborating within the emerging MaaS - DPE as the general standpoint. It is seen as
being necessary for value creation and capture between complimentary services in the MaaS -
DPE.

Furthermore, what needs to be taken into consideration when deciding the Openness of MaaS -
DPE regarding negative effects is the complex concerns regarding security and privacy issues
about data sharing. One of many notable aspects from the interview data was that Openness is
about being open to other actors and roles in the platform regarding data security and privacy. A
comment about that in the interviews exemplifies by saying -The big thing there is the sharing of
data. Nobody wants to share data. And then we have the integrity of people, which is the new thing.
First of all, it was just industry partners. It just no, no, no. | don't want to share my data with you,
right? But now we sort of realized that users might have an opinion about sharing their travels,
Interviewee 5. Every actor firm or institution in MaaS-DPE has their own secrets and security that
they highly value. It is arguably in the nature of IP-heavy industries like the automotive industry
to keep sensitive information secret, Interviewee 3. When developing a service, it can take multiple
years of development, innovation and iterations. If the company who is developing a service
decides to be open in the early stage of development, the risk is that any other actor that wants to
have the same service can leapfrog forward with the idea and release it before. When we asked the
interviewee their thoughts on Openness in a platform in relation to this type of secrecy this is what
they had to say - There has been scandal after scandal that a lot of people are taking advantage
of Openness and not kind of telling the full story. Interviewee 3. The secretive behaviour is
according to the same interviewee something that has become common practice in the automotive
industry discussed in this notion -It's very difficult for automotive to think openly because it's
something that they haven't done. It. It's not their fault that they are institutionalized in thinking

secretively, Interviewee 3. In the literature
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Furthermore, privacy is another issue related to the functioning of a MaaS-DPE based on the notion
that it creates problems as discussed by interviewee 1 -We should consider then the privacy issues
| just see the privacy as a main factor of, you know, not allowing us to share because people may
not agree to. to share their information. Interviewee 1. In the interviews we see that is users don't
want to share their data based on privacy intentions, this will harm the functionality of MaasS.
However, one interviewee mentioned the if the right value is exchanged for the user data that is
being shared, this will motivate data sharing, thus the functionality of the MaaS-DPE. This is
discussed in this notion -if I would get this thing that creates a lot of value for me personally, could
| then share my data, for example. So, so make sure that, okay, | will share my mobility patterns

with other people. If | get something out of it. So, the value needs to be their users. Interviewee 7.

Further, there is also a strong connection between the identified mechanism of Openness and
control. In the literature, to have open governance means to identify actors, connect actors and
grant decision rights, meaning to make decisions on who can participate and in under what
circumstances in the ecosystem (Schmeiss et al., 2019). Furthermore, as we have seen from the
literature and further understood there are more than one way to open the platform. The MaaS —
DPE leader can grant other firms access to the platform (Reuver et al., 2018) (Chen et al., 2022)
(Schmeiss et al., 2019), or give up some of the control over the platform. (Boudreau, 2010)
(Schmeiss et al., 2019) (Smith, 2018). When we asked the interviewee how they think this open
platform can be built for a MaaS - DPE to work they said - Because that's like understand that is
a key issue here. a fair balance between control and Openness. Openness should be a guiding star
because then we could get more services involved in the system and want to use the system for
delivery for reaching their clients. I mean, there should be a win-win. Interviewee 8. MaaS — PDE
providers must decide early on whether to open the platform or pursue proprietary control over the
platform (Boudreau, 2010). To see which of the prospective actors will offer complementary
assets, such as technologies or distribution channels (Ondrus et al., 2015). That is beneficial for
the whole MaaS — DPE.

Even though actor inclusion is important, who should have the deciding role and be the leading

actor is still unclear. Furthermore, it is still not sure how open the leading actor can be because of

the emerging nature of the MaaS - DPE. It is however of critical nature that the right actors are
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included in the MaaS ecosystem, and the decisions of inclusion and exclusion should be done with
care and with the long-term vision of MaaS In mind (Smith, 2018). The public sector or the public
transport authorities (PTA) is seen by scholars and some of the interviewees as the actor who
should be the owner of a MaaS platform, or take the integrating role, because public transport is
considered the backbone of a MaaS solution (ITF, 2021). In case PTAs were to own a MaaS
platform ecosystem, Openness within the platform is of vital importance for the ecosystem to
flourish. When we asked the interviewee what they thought about PTAs owning a MaaS platform
and what they need to do for it to flourish this is what they had to say - One rule that I think should
be put in place is that PTAs, public transport authorities have to open up for third-party resellers. |
think that the PTA should just open up! That they need to open up now to make this start to flourish.

Interviewee 12.

As a final note to consider, Openness as a mechanism can be leveraged and adjusted dynamically
(Schreieck & Krcmar, 2016) and that modularity is seen as creating the condition in the emergence
of an ecosystem (Jacobides et al., 2018) that MaaS — DPE arguably is success stories of both
methods are seen in examples of digital platforms like Android with its open system where a lot
of data is shared to provide a non-hostile environment to developers who want to try developing
whatever feature, but at the same time leaving a lot of sensitive data open and unprotected (Reuver
et al., 2018). And further with the contrast of Apple with its more closed system closing in the
possibilities of third-party development of apps but also protecting users with rigid regulations
surrounding privacy and security in data (Reuver et al., 2018). Something also talked about and
exemplified in the notion -Apple has now, | think, started to take privacy seriously. But they are
basically the only one. I don't think that if you have like an Android phone, that they really care
about privacy. It's like take the data and do whatever when you click the okay button, but you give
away your life. And they really don't provide any deal with transparency or the opportunities to
say no. you have to buy it! otherwise you cannot use your phone. Interviewee 2. In the emerging
phase of the MaaS — DPE it's hard to know what the right decisions in terms of how open it should
be, many aspects need to be carefully taken into consideration. However, the consensus from the
interviews is that it needs to find a balanced mix between the two mechanisms concerning all roles
In the MaaS - DPE.
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Considerations regarding Openness in a MaaS — DPE

- Important to find a balance between openness and control.

- Having less openness has a correlation with more control for the leader of the DPE.

- More openness means that more actors can join. (Without enough actors involved, MaaS
cannot function)

- There is the paradox of openness, meaning the more actors that join, the more complex
are the interactions.

- Openness do facilitate growth (in number of total actors, revenue, and innovation output)

- It creates better servicing and specialisation in customer needs through more value
propositions and business models.

- It has an impact on joint innovations and value capture among complementary actors.

- Openness in software determine the functionality of how different mobility service
platforms work together.

- Data is required for MaasS to function — thus some level of open data governance is a
necessity for its success.

- Openness could increase total market size of the MaaS service thus reduce competition
from competing mobility services.

- Openness can be adjusted dynamically, thus finding the right level in every considerable

aspect is possible over time.

Table 12: Considerations regarding Openness in a MaaS — DPE

5.2.3 CONTROL

The governance mechanism of control is a broadly defined term since it relates to every
governance aspect to some extent, according to the literature and the interviews. The data gathered
shows that why governance is even needed in MaaS is because there must be a way to control all
interactions and facilitate engagement amongst the actors in the emerging digital platform
ecosystem (Valdez-De-Leon, 2019). Therefore, the control mechanism as a concept is grouped

into the general governance mechanisms category in this master thesis.
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From what we have seen in the literature and from the conducted interviews, control as a
governance mechanism has a close connection to the leading role in the ecosystem. A leading actor
or integrator (Esmaeilzadeh & Blanco, 2020) needs to include many different transport services in
a MaaS offering, and to control that the different transport modes have a seamless interaction.
Something that could be an area of frustration to the users if not controlled efficiently. This was
spoken about by Interviewee 6 - In a trip from A to B, we need three or four transport modes.
Every mode creates friction for the users. And I think by nature, people like to have one mode or
a nonstop flight, right? Interviewee 6. Further stated in the literature is that the control mechanism
means to establishing shared rules and enabling collaboration and consensus in case of conflict,
which means controlling interactions between collaborating and competing participants (Schmeiss
et al., 2019). Something that arguably facilitates the transport modes to be seamlessly connected.
Moreover, As stated previously in this thesis, we see the MaaS - DPE as having one leading actor
or entity that will have control over the digital platform ecosystem. This to have the possibility to
give that actor or entity the responsibility of governing. In the literature, this leading role is
discussed as a keystone role or hub actor (Jacobides et al., 2018). Furthermore, because the
emerging MaaS - DPE consist of a multitude set of actors and prospective actors that will provide
complimentary services, there needs to be a certain level of control involved. A comment
mentioned by Interviewee 4 further exemplifies the control when MaaS will gain size - So yeah,
you must continuously set up boundaries and just because | believe in one way of bringing up a
child with certain values. It doesn't mean that you think that those are the best ones. Either, we
can still have different thoughts on some things. But it's just when they become so massive in scale

that it's difficult. I would say, Interviewee 4.

For a MaaS digital platform ecosystem to function, one actor cannot control everything itself. An
actor in the Maa$S digital platform ecosystem will have to release or give away some of the control
that they have. From the literature, this is discussed as interdependency of complementary actors
that is given to the ecosystem logic (Jacobides et al., 2018). That, actors are dependent on each
other, meaning that the control is somewhat shared. This is also referred to by interviewee 9, when
asked about what type of governance is needed in a MaaS ecosystem? - If company X is now the
one selling public transport, and carsharing to you guys. And we are in the background, the public

transport authority. And we do not have direct contact with you. We only indirectly involved and
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how this offering looks like to you. And we are now dependent on that company, the company X.
And we are also dependent on a car-sharing service provider. And we need to, or suddenly we
don't, we cannot decide everything ourselves, Interviewee 9. Because MaaS actors must release
some of its control, this mechanism is therefore close in relation to the governance mechanism of
openness, as discussed. Openness as a mechanism is covered in the previous section and relates to
many aspects. And as discussed, there is a need to find balance in what needs to be controlled and
what needs to be open. -Someone that finds a governance model where they can be open but still

have control, is, according to Interviewee 2. a successful MaasS integrator.

Further, the control over the whole digital platform ecosystem could possibly be met if the
collaborations within are based on shared beliefs and goals as discussed in the notion, - | think it's
important that you have a trustful co-operation, that you, that you are open. To the extent that we
define mutual goals and mutual objectives that you want to achieve in the partnership, Interviewee
6. This balance between control and openness that in turn enables collaboration and arguably
healthy competition is further discussed by Interviewee 8, who says that - For everything to work,
that's, of course, is to have a fair balance between control and openness, Interviewee 8. The
balance between the two mechanisms is, according to interviewee 2, based on the need for fast
development in the business environment. As discussed in the notion, - Because you want to be
able to go from idea to reality very fast. If you get an idea on Monday, we should have a service
out on Friday. How can we do that? We need like very strict processes. And that is also a sort of
the control and openness we need. We need to understand what we should control so that we can
be very open about other things, Interviewee 2. Furthermore, to let go of some control and balance
that with openness has further discussed in the interviews and a general agreement amongst the
industry experts and prospective actors interviewed was that actors may be in too much control of
the whole system and therefore not open enough. Meaning that they will harm the complimentary
function of the digital platform ecosystem. Possibly applying to rigid regulations, thus, harming
the motivation of participation in MaaS (Schreieck & Krcmar, 2016). Or applying to many
standards, that could harm the facilitation of innovation in the digital platform ecosystem if the
ecosystem has good collaborating partners (Schmeiss et al., 2019). However, it should also be
mentioned that if there is low trust and low cooperation in MaaS - DPE, standards could facilitate

innovation (Schmeiss et al., 2019)
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Why companies want to have control in a general sense was discussed by Interviewee 12, who
said that - Everyone wants to have like the end-user window and own the customer, Interviewee
12. Furthermore, some criticisms were raised regarding this commercialization view and were
discussed by Interviewee 2 who said when discussing digital platforms and the firms operating
them. - The focal actor controls everything. And then they decide who can be, who can be on the
ship together with us. But I don't think that's just a sustainable way of thinking about it, Interviewee
2. One way to enable the easing of control in the ecosystem, thus, facilitating interactions in inter-
organisational relationships that are required in MaaS, is through contractual agreements,
discussed by Interviewee 9 - | think at least from the public, regional public transport authority, |
think this requires a new approach. | guess this is the one, letting other actors sell your tickets.
Then that means, for instance, that the contract becomes much more important. We sign a contract
with the MaaS operator and that governs what they do, and then that governs what our users will
get. So, we are not in first-line controllable, we need to control it with that contract, Interviewee
9. This contractual solution is also enhanced by this notion - And we want to secure that the MaaS
system is mostly stable in terms of services included, that we have some kind of control and that
maybe you should say that if you engage you can't just be there for like two weeks and then
withdraw, that you have some kind of contract. If you enter into the MaaS, Interviewee 8. These
formal and informal mechanisms that is needed in the DPE is mentioned in the literature as firstly
the informal mechanism meaning when values, norms and beliefs are shared (Schreieck & Krcmar,
2016). This is discussed in the interviews as indications that shared goals are important to facilitate
collaboration and beneficial for competition. Because control also means controlling interactions
in collaborations and competition (Schmeiss et al., 2019), The interview data showed that the
contractual agreements are the formal mechanism that could be an important factor to consider

regarding the governance of a MaaS — DPE.

A key aspect of discussion during the interviews was the topic about what characteristics were
needed in the role that would have control of the ecosystem. In the interviews, the public sector or
public transport authorities were discussed in relation to control in MaaS - DPE. Some
interviewees have an understanding that the public sector should be the ones in control of the actors
in the digital platform ecosystem, as interviewee 2 mentioned in a comment about the general view

on MaaS from a research perspective with this comment - What we have seen in MaaS solutions,
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is that the government take on the main role. They are like defined because the original definition
of Mobility-as-a-Service MaaS is that we have public sector transportation. It, however, is not
enough. How can we complement that so that we can offer like from A to B a solution? Interviewee
2. Some interviewees have other opinions about the leading role, and questions who should be in
control, like interviewee 10 who questions the innovative capability of the public transport
authorities if they would have the control - And if our first say, if you would leave it to the public
transport thought, | will first say, if you look into history, would they manage to be, innovative
enough to make this going? And that's a question | ask. If you look into the history, I will say they
would not, Interviewee 10. This argumentation is enhanced by Interviewee 12 who says that - Take
it from a point where, where, where it's mandatory to work with, for instance, Samtrafiken, then
you will, you will cut down on all the innovation, innovative work for private companies.
Interviewee 12. Even municipalities themself see the limitations in an emerging Maas solution in
the context of a west coast city. This is not something that our politicians are used to. They think
it's a bit scary, it's a bit complicated. | think there is a bit of a way to make them accept this kind
of system. And I think largely in the, in the local governance as well as in management, et cetera.

| think they used to having cars and bikes. Buses but not mobility as a service. (Interviewee 8).

Furthermore, some interviewees instead see many possibilities, like interviewee 9 who says that -
And then you need someone, someone need to take, someone needs to assemble the data and
offerings from, from all service providers | call that MaaS integrator and then someone needs to
bundle it and sell it uses I call that MaaS operator. And someone needs to take those roles. And
but that can be the public transport company, that can be the car-sharing company, that can be
completely new actors. But you need someone with the with the capability to do it, (Interviewee
9). Furthermore, there are also the ones who argue for public sector ownership by referring to their
fear with a privately owned MaaS system, as spoken about in the in the notion - In terms of
governance, ownership, and control. it is scary if Google would own the entire public transport

solution for Varberg city or the region. (Interviewee 8).

One common mention is that no one knows how MaaS will be functioning with a hundred per cent
certainty. Therefore, it is hard to know specifically what needs to be controlled. However, the

commented needed controllable aspects are according to the interviewees in a MaaS digital
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ecosystem, regardless of who will have the leading role, - income and revenue, discussed in the

interviews and exemplified through this notion - And I mean, you could have a very rigid system

where we're actually all the incomes from, from the, from the users goes to, into the system and

then is provided out in some kind of monthly pay-out to the service providers or design at the end

that they are to provide this and get this kind of, I mean, and then you have a lot of control, but,

but sort of a rigid system, Interviewee 8. And the control of data- And you must have data

governance of course. Then, then it becomes too like the question of who, who will be in charge of

this data? And also like from let's say a platform owner perspective, (Interviewees 7).

Considerations regarding control in a MaaS — DPE

Controlling interactions between collaboration and competing participants is an important aspect
of the control mechanism.

There is a need to find balance between control and openness.

It’s important to establish shared rules.

Rigid regulations and standards can harm the functionality and the innovative capacity of the
DPE.

If there is low trust and low cooperation rigid regulations and standards can however be
beneficial for the DPE.

Contracts acts as a formal mechanism of control and has many benefits in controlling interactions
in a DPE like MaaS.

Informal mechanisms as shared values, norms and beliefs are also essential factors to consider.

Everyone can’t have the end user window, controlling who has is a challenging topic.

Who should be the actor in control of the MaaS — DPE is a topic of debate.

The actor with most control in MaaS — DPE should be someone with the right capabilities.

Because MaaS is an emerging concept it is hard to know what specifically needs to be controlled.

Table 13: Considerations regarding control in a MaaS — DPE
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5.24 COLLABORATION

Collaboration is a process consisting of independent and interdependent partners interacting by
using formal and informal negotiation (Chronéer et al.,2021). Environments that allow open,
flexible, and demand-driven collaboration have been referred to as digital ecosystems and are often
associated with digital platforms (Aulkemeier et al., 2019). MaaS is about having multiple
transport solutions in one single platform. Having multiple MaaS platforms makes it hard for the
user to choose the best one. Having all of the best service or solutions in one big MaaS platform
is a considerable option. Collaboration plays a vital role in making this possible, as the interviewee
says - You can't, have a million different kind of MaaS services around people. You need to
collaborate to create one that really brings together different stakeholders because that is what
people need. You don't want to have one app for each kind of mode of transport. Imagine if we
wouldn't have privately owned cars tomorrow, what would you do? And that is where MaaS comes

in as one service for creating that scenario. (Interviewee 5).

Due to the dispersed nature of specialised knowledge and the networked nature of technology
development, firms cannot successfully pursue research and development and innovation activities
sourcing knowledge solely in-house (Ritala et al., 2013). In regard to this, one interviewee said
that - In the future. I think that collaboration would not be an option, but a requirement. Because
as much as MaasS looks very promising, not only one service provider can do it alone, (Interviewee
7).

A single entity or an actor is not enough for a MaasS solution to flourish. An interviewee added by
saying - What we have seen in MaaS solutions, the government take on the main role. They are
like defined because the original definition of Mobility-as-a-Service MaaS is that we have public
sector transportation. It is not enough. How can we complement that so that we can offer like from

A to B a solution? (Interviewee 2).

Talking about a MaaS platform, multiple actors are involved. Some actors are into the ticketing
solutions, some actors are data providers, whereas some actors are automotive manufacturers. We

cannot expect each actor to have all the knowledge and expertise that the other actors have. This
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why collaboration is important, where every actor can contribute to the platform with their field of
expertise, one of the interviewees added to this by saying - We think it's super important, super,
super important. Not because of any super rocket science strategy that more because you can't be
an expert in everything. And there are smart people working everywhere. So, collaborating with
big and small make you able to release time to focus on what you're really good at (Interviewees
3).

Collaboration has been identified as an important governance mechanism for this study due to the
versatility of the term. From the study, it was observed that some actors relate collaboration to
trust. Collaborating with the right firm facilitates the creation of trust, which in the long run is
beneficial to the platform. The firms who trust each other could support each other and create value
in a better way. Collaboration between multiple groups of stakeholders provides multifaceted
values in the collaboration where different actors also take different roles and serve different
purposes (Chronéer et al.,2021). Collaboration is important but having or finding a good
collaborator is equally important. The actor you decide to collaborate with must be able to deliver
value to you as well as the customers. (Interviewee 3) said - So finding good collaborators, Is
Google, the best collaborator? Well, that we don't, we don't tell them What are they, good or bad,
collaborative other than that. Try to find a collaborator that makes sense. And that might change
overnight, right. kind of thing, (Interviewee 3). Another interviewee added to the importance of
having a good collaborator by saying - We want to work with companies that are good, companies
that take care of their staff. They have a good term for everyone and also in a sustainable way and
also an environmental way. So that's what we want to aim for work and to work with, (Interviewee
12).

When another interviewee was asked who they think the collaborators should be, they
stated- Definitely the regional level, probably both the regional governance and the public
transport company. But probably also private enterprises. They should, of course, be a part of the
Maas system, we have a bike rental system, which is the municipalities, but also shared services
that are in place like that. There are some carpools, that of course, should be included, private
ventures, that should, of course be a part of this sort of solution, (Interviewee 8). If an actor decides

to come up with a service or solution all by themselves without collaborating with another actor,
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it might take them multiple years to develop it. An example is collaborating with a company like
Google would add value to the company, because Google has already developed a service and you
don’t have to spend multiple years developing. Value is more often co-created within a network
of companies including collaboration in different or even the same markets (Ritala et al., 2013). It
has in the recent times become clear that value is no longer created in isolation, and value creation
is no longer just associated with the technological developments as the focus shifts towards total
business solutions (Ritala et al., 2013). Regarding this an interviewee said - Yeah. Imagine
yourself, It's incredible service. Yeah, their best in best-in-class. Like to put in some years of
development. | don't know how many years, maybe 20, but with the best data scientists. You can't

imagine how much they put into this. I'll say, is that it's better to collaborate, (Interviewee 4).

From the study we observed that collaboration involves the rules of engagement. Together,
partners or firms create rules or structures that govern the relationship between them. Hence a
collaboration process includes shared norms and mutually beneficial interactions (Thomson et al.,
2007). Participants seeking to collaborate must understand how to jointly make decisions about
the rules that will govern their behaviour and relationships (Thomson et al., 2007). Collaboration
on most levels is beneficial to all the participating actors, but if a small enterprise decides to
collaborate with a multinational enterprise this poses a problem as Interviewee 4 says - | believe
collaboration is always the best and the challenge is, of course, like I mentioned before, when you

collaborate with someone who can swallow your whole, (Interviewee 4).

Interviewee 4 also adds to the previous statement by talking about protecting your own business
before collaborating where they say - But | think it's important to be aware of it and to make sure
that you protect your own business, but collaborate where, where you can

collaborate, (Interviewee 4).

As mentioned earlier when actors are open to each other they can work together to achieve the
sustainable services with the future in mind. Similarly in collaboration, actors can work with each
other and achieve the goals in a combined way, to add to this an interviewee said - | mean, | think
there is no competition these days. There's only collaboration, Interviewee 4. Collaboration can

come from all types of actors and platforms, when we asked an interviewee who they think should
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be the collaborators in a MaaS platform they said - | think policymaking, policy makers need to be
involved. Innovation agencies. is meant to be a platform or a meeting place for these different
kinds of stakeholders. So, we have people from government and from cities, society, planners,
industry partners, both the big OEMs, like a mobile and mobile and the others. And also, small
left start-ups. And as | sort of either advocate for also community, | mean like community
organizations, who knows the best, what works and what doesn't work. So, we tend to forget these

people, (Interviewee 5).

Every company does not need to have all the MaaS services embodied in their existing service,
they can collaborate as one of the interviewees says - Volvo, the platform would probably
recommend maybe a scooter for a short-term journey or a bus. That doesn't mean M mobility has
to go invest into a scooter business or a bus business. I don't think that would be good at it you
could, however though collaboration it is possible. So then giving the customer a travel package
from point B, there's the choice of renting a shared vehicle, using the scooter and then using a

bus. (Interviewee 7).

One of the issues during the study was to identify who would take the leading role in the platform
ecosystem after the collaboration. It is difficult to choose one collaborating firm that could set the
rules and regulations for the digital platform. Yet, collaboration in a MaaS platform is an important

governance mechanism that facilitates the development of MaasS solutions.
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Considerations regarding collaboration in MaaS — DPE

- Environments that allow open, flexible, and demand-driven collaboration have been referred to
as digital ecosystems and are often associated with digital platforms.

- Collaboration plays a vital role in making Maa$S possible.
- ltis therefore not an option, but a requirement.

- Collaboration is in close relation to trust - The firms who trust each other could support each
other and create value in a better way.

- Itis important to find good collaborators.

- Collaboration could fast-track MaaS developments and innovations by allowing actors to use
and build on complementary products.

- It facilitates value co-creation.
- By collaboration with a larger company, there is a risk in getting “swallowed whole”.
- Collaboration requires a certain amount of openness.

- Complimentary services are the whole idea of MaaS, and collaboration is the process.

Table 14: Considerations regarding collaboration in MaaS — DPE
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5.3 SPECIFIC GOVERNANCE MECHANISMS

5.3.1 BOUNDARY RESOURCES

For a Maa$S system to work different functions and resources needs to be in place to enable diverse
digital systems to work together to facilitate necessary collaboration. These functionalities are
called boundary resources. These are sharing of APIs (Application programming interface) and
SDKs (Software Development Kits) amongst the actors in the digital platform ecosystem is of
great interest for the actors to be able to integrate their services digitally into the MaaS - DPE
through e.g., app development (Bianco et al., 2014; Schreieck & Krcmar, 2016). The APIs
specifically are discussed in the interviewees in relation to MaaS as follows - | have an app with
public transport in it, and | have one, carsharing. And then you just combine those basically, and
you find a way to link that with APIs (Application programming interface) and a way to pay for it
and you're done. And how can that be so different from what we have for the users is not that
different. But for a for a public transport company or authority these changes are big depending
on who does what. It says it in different ways. But still, it will change, the organization of the
ecosystem, (Interviewee 9). These boundary resources are both related to incentives, openness,
control and collaboration but is specifically the technical resources and tools that help facilitate
value creation in the digital platform ecosystem (Schreieck & Krcmar, 2016) thus, making it a

specific governance mechanism and not a general one in our findings.

In this research we had the opportunity to speak to industry experts and amongst them a technical
expert in MaaS solutions. From these interviews we got an understanding of the technical difficulty
of this type of service because of a multitude of factors. Own interest in technical platform design
from actors, unwillingness to share to much information and the security aspects. If a MaaS
integrator wants to combine different services into one Maa$S offering the boundary resources will
arguably be crucial in its integration. The APIs functions as a means for data to communicate real
time, something that is important for Maa$S to function according to Interviewee 1 - Is there a good

API so that you can get the information on the fly and the real-time way, right? (Interviewee 1).
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Furthermore, the APIs works as necessary tools that facilitate interaction in the DPE. However,
they are not always shared between operators and therefore arguably needs to be seen as a
governance mechanism in MaaS. This because it will affect who can participate in the DPE and in
under what circumstances. For integrators of MaaS the APIs arguably needs to be shared,
otherwise it is hard for companies to join. As mentioned by Interviewee 12 - But if we want to be
integrated, then they have to stop working on another API because they are not connected to any
standard. So that will be, there will be one issue, (Interviewee 12). The sharing of APIs is an
important factor for allowing collaboration in MaaS. DPE success is highly dependent on these
tools to enable third party development of applications that will enhance the value of the whole

ecosystem (Myllarniemi et al., 2014).

As Integrators in the digital platform ecosystems the boundary resources thus become important
and something that needs to be governed in an arguably open way. To have open boundary
resources to facilitate integration, collaboration, and facilitation of MaaS for the involved actors is
for some important, and something that is being held as a goal. This was mentioned by Interviewee
12 about their Maas service, - Our goal in the future is to have such an open and a plug-and-play
APIs, both when it comes to iOS and Android, that another provider could, could easily work with
our API to make the integration within Travis as it is right now, it's the other way around that we
have to work with their APIs all the time. So that is our long-term goal. I'm not sure we will reach
that goal. Not all, but part of it, at least, Interviewee 12. Furthermore, because boundary resources
are technical tools that have a regulatory effect on who will have the possibility to join the digital
platform ecosystem (Schreieck & Krcmar, 2016) the effect of not allowing an innovative approach
to the use of these tools possibly will have a harmful effect. This is discussed in the interviews in
relation to joining a platform where the public transport is the owner or leader of the system. Some
interviewees are afraid that they will not let certain actors in because they are not willing to share
APIs and does not operate on any standard. But if we want to integrate, for instance, in the finished
PTA, then we have to stop working on another API because they are not connected to any standard.
So that will be, there will be 1 issue. (Interviewee 12). Another issue is that there is a fear that they
won’t be able to facilitate the innovation needed. This because they are lacking behind in

technology and service development compared to some private companies like e.g., Google that
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already have the digital infrastructure and technical ability to produce services like google map

that is already globally in use.

The sharing of APIs and SKDs may seem distanced from the MaaS user but actually, it is important
for the end users who want to have a user-friendly service or application with seamless
accessibility of a wide variety of transport services (Jittrapirom et al., 2018; Sochor et al., 2018).
Thus, arguably making it a critical factor for long term sustainable success of the emerging MaaS
- DPE.

Considerations regarding boundary resources in MaaS - DPE

- A MaasS system functionality depends on different functions and resources that needs to
be in place to enable different digital systems to work together to facilitate necessary
collaboration. (Sharing of APIs (Application programming interface) and SDKs
(Software Development Kits)

- Itis needed for MaaS - DPE App development
- Boundary resources creates the possibility for MaaS to operate in real time.

- There is sometimes an own interest in not sharing these resources because everyone is

using different standards.
- It can act as a mechanism of incentive inside and outside the DPE.

- It can be more open or closely controlled, thus it relates to both mechanisms of openness

and control.

- Acts as an enabler for collaboration; thus, it has a direct connection to the collaboration

mechanism.

Table 15: Considerations regarding boundary resources in MaaS - DPE
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5.3.2 PRICING AND REVENUE SHARING

Pricing and revenue sharing has been studied as governance mechanism in DPEs in the past
(Schreieck & Krcmar, 2016). And because a clear business model for MaaS is not fully developed
and implemented (ITF, 2020), it is hard to know exactly how the pricing and revenue sharing will
be governed in a functioning MaaS solution. However, from the literature and the conducted

interviews we have found that it is an important specific mechanism to consider.

Pricing and revenue sharing refer to payment flows within the DPE and how it is distributed
between the actors (Schreieck & Krcmar, 2016). In a service like MaaS, the value of having a good
revenue stream is always an advantage. The more revenue that the leading actor or integrator of
MaaS has in the, the more leverage and opportunities are created for that whole DPE to spread
their business over a wider scale. Thus, adding to the value of the ecosystem and incentivise new
actors and users to join. Examples is seen in big platform companies such as Facebook, Apple,
Google etc that have a lot of income and revenue they can leverage with. This enables them to
grow in several different fields due to the access to capital. An interviewee in regard to this said -
What we see now from those dominating platform owners, Apple, Google, Facebook, what they do
is that they, they own a lot of money because, | mean, running the service doesn't cost that much.
But in relation to how much money it generates, it doesn't cost much, which means that they, they
have a lot of money in the bank. I think Apple is the richest company in the world. And what they

do with them, is that, they get, try to get their tentacles out in new areas, (Interviewee 2).

In a MaaS - DPE, it is important to realize how value is generated and shared amongst partners.
The leader or integrator of a MaaS — DPE along with the actors need to create value for the end
users with the DPEs shared complimentary actors and their services. In turn, the leading actor can
generate shared revenue for everyone involved (Valdez-De-Leon, 2019). Value creation is
something that all actors in an ecosystem are keen about. Just creating value for a company through
service and products is not enough. Value should be created in such a way that the company is
able to earn some money from it, similarly an interviewee said - So they need some, some idea
about how we can, how can we extract value from activities and processes. But others should all

be able to get out value to earn money, Interviewee 2
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Furthermore, In the current digital era data has high importance. Since Maas is a digital platform
data plays an important role in the functioning of this service, this data is shared between all roles
to some extent in the DPE and that is a part of the business model of MaaS (Esmaeilzadeh &
Blanco, 2020). The users need to pay to use the Maas services, pricing plays a crucial role here. In
a MaasS service, for users to access the service they need to provide data to the platform, ultimately
this data is sort of payment they are providing to the platform, to better understand this an
interviewee said - People are being more and more understanding of nothing is free, right? Either
you pay with your money, are you okay with your eyeballs or you pay with your data, right? So,
and in the generation growing up today are more aware of this, Interviewee 3. Adding to previous
quotation, people are realizing now that providing data enables them to get access to services, they
come to understand that it is more of a give and take policy, where an interviewee says - People
are getting more and more aware and are willing to pay, okay, get access to this. | pay with this.

| give my data; | get access to that. People are getting used to that, Interviewee 3.

A MaaS ecosystem has multiple actors within it, the role of MaasS is to bring all actors into one
single digital platform to make it hassle free for the user. Furthermore, for a MaaS — DPE, to
function, there needs to be a well-defined view of how the income and revenue will be shared
amongst everyone in the platform (Valdez-De-Leon, 2019). Having one payment method for all
services could be the best option, one interviewee talks about the challenges/hindrances with
having infinite players in the ecosystem with their own payment systems - And of course, the
business model. How do customers pay for this? It's super difficult to make money on mobility as
a service, especially if you're going to have infinite number of actors in the ecosystem. It's hard to

make money on it, Interviewee 4.

Adding to the previous quotation, considering there are multiple actors in the ecosystem, each
actor could have their own revenue model. The prices may differ from one another for example,
the cost to rent a bike might be different from the cost to share a ride in a taxi. Affordability comes
into context here, some users might not be able to afford all the services on the platform, in regard
to this an interviewee said - There are plenty players there are vehicles, there are trains, bus,
scooters, trams, bicycles, motorbikes and all those things. So, they need to be a common ground

where all of these regulations will meet what | assume safety, data sharing, even pricing. See how
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to have a uniform pricing that would not put too much stress on the customer, but also not end up

giving the company some losses, Interviewee 7.

Creating awareness about Maas is important for the platform to make money and more importantly
to ensure the actors know about MaaS. It was observed that revenue and incentives are closely
related in a digital platform ecosystem. A platform leader looking to attract ecosystem participants
needs to define the right revenue generation model, a model that incentivizes participants to join
the ecosystem at the early stages (Valdez-De-Leon, 2019). An interviewee added by saying that -
-What you need to do is that you need to make, to make MaaS by unifying the different mobility
services, you will need to create a situation where user such as the three of us spend more money
on mobility services instead of something else. And that can be by creating, just creating awareness

of them can be one thing, Interviewee 9.

From this study, it was noticed that pricing and revenue are if high importance in a digital platform
ecosystem. Revenue can be generated through the data provided by customer and data providers
within the platform. Having a well-organized revenue model and pricing system helps create value
for the actors in the platform and generate income that can facilitate innovation within the platform.
Having a good source of revenue within the platform will help to provide better incentives for the
actors that have the potential to join the platform. As mentioned earlier the MaaS - DPE integrator
is responsible for the generation and sharing of revenue. However, who the platform owner is

going to be in a MaaS platform is still unclear.
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Considerations regarding pricing and revenue sharing in MaaS - DPE

- The more revenue and income that the leading actor or integrator has, the more leverage
and opportunities are created for the DPE to spread their business.

- The leader or integrator of a MaaS — DPE along with the actors need to create value for
the end users, and in turn generate shared revenue for everyone involved.

- User do now more than before understand that sharing data is a type of payment and
both actors and users expect value in return from that.

- It’s hard to make money out of MaaS with the current business models. - Having one
payment option could be the best option for the user, However, the revenue needs to be
rightfully shared between the ecosystem and not only go to one actor.

- MaasS require some type of joint payment system.

- The right pricing and revenue model will act as an incentive for prospective actors to
join the MaasS - DPE.

- The integrator is responsible for creating a pricing and revenue model that will benefit
the rest of the DPE.

Table 16: Considerations regarding pricing and revenue sharing in MaaS — DPE

5.3.3 DATA GOVERNANCE

A specific aspect that the respondents brought up during the interviews was data governance. Data
governance is another an important factor when it comes to governance of a MaaS DPE. From
what we found from the identified literature that was used to create the theoretical framework for
the governance mechanism, data governance is not discussed as a separate governance mechanism.
However, we see that data governance is a part of the data management research field and can
according to that literature be viewed as ensuring the accountability for, and proper functioning of
the lifecycle of data with the algorithms across organizations or actors (Al-Ruithe et al., 2019) that
are a part of MaaS - DPE. Data governance has been added as another specific governance
mechanisms because its presence in the interview discussions surrounding what governance is
needed in MaaS in correlation to what is happening today with digitalized solutions in the car

industry. One notion touching upon this is, - something has happened with the car industry when
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it has become digitalized. And MaaS services has sort of done even more, because these really
creates opportunities for new form of hybrid business, public opportunities. Because | think that
what it does is it a car industry and public transport and other kind of small start-ups around
micro mobility needs to share a platform, (Interviewee 5), and it’s further mentioned by
Interviewee 7 in the notion - You have to have data governance of course. Then, the question of
who, who will be in charge of this data? And, and also like from a platform owner perspective.
The barriers | see in MaaS will be data governance, (Interviewee 7). The same interviewee is
answering a question about ownership of data and is mentioning that - I guess there is a lot of data,
data governance, | would say that that it should be owned by the public sector, or the owner of the

Maas system (Interviewee 7).

The data governance is present because of the digital aspect of the MaaS service and the digital
platform ecosystem that the actors will operate upon. One such aspect to consider is algorithms
that is mentioned by Interviewee 4 when talking about important things to consider regarding
governance - But what comes to mind, is like, algorithms. Like who's steers the algorithms?
Because what is being presented to me is like how | will act. So, who governs the algorithm?
Interviewee 4. The literature adds that to be able to promote the desired effect of data governance,
and align that with an organisations culture, strategy, values, mission and norms it will have to
implement developed standards, policies and guidelines to make algorithms and other necessary
functions work (Al-Ruithe et al., 2019).

Data quality is another aspect discussed in the interviews in relation to data governance, and some
companies are very keen on delivering the quality of their data to enable a stable and valuable
service. This is exemplified by Interviewee 6 who speaks about and explains why it is very
important for a parking service - The high-quality data as such is of course, super relevant for us
and we have a full team dedicated to that thing. Basically, what these people do is they make sure
that all parking areas, all tariffs, all information related to what we need and the base is properly
configured and probably provided. The worst that could happen to users is that, I've parked with
Easy Park and I still get a fine. And that's one of our main objectives to avoid that. And that's why
we are quite obsessed about the quality of our data, Interviewee 6. The many dimensions of data

quality include timelines, accuracy, objectivity, completeness relevance and believability which in
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turn will dictate if the data is fit for use (Janssen et al., 2020). Arguably this is something that
needs to be standard operating procedure in data governance of MaaS - DPE to ensure stability,

safety and value between the actors in MaasS.

The scale of data is seen as a big challenge regarding the functionality of MaaS as mentioned by
Interviewee 6 in the notion - There are some major challenges. MaaS could provide benefit, but |
think really the, the two ones are the IT or the scalable IT infrastructure and the user adoption,
Interviewee 6. A long notion discussing the amount of data that will be processed in a day-to-day
basis in a MaaS offering was mentioned by Interviewee 1 saying that - There isn’t a limitation.
Because of the large amount of data that might be received from travellers, vehicles, and public
transportations. | don't see limits in terms of using the data or accessing the data. because the
amount of data that you receive from each system, is a lot. Interviewee 1. Even though a lot of data
needs to be analyzed because of the scale of the data involved in MaaS, one point of view is to see
MaasS as a resource in itself to control data. As spoken about by interviewee 8 in the notion - But
it's also, it's a way to control the data and to control the system in a city, Interviewee 8. And there
are technologies in place to deal with big amounts of data like 5G, as mentioned by Interviewee 2
in the notion - 5G, it's not so much for us as ordinary users. The big thing is that you can actually
use that for preventing accidents because can measure where, for instance, a car is by inches. So,
one big thing now is that they have these fleets with vans driving and they can drive very close to
each other. And you can reduce how much gas you spent and how much energy you spend. Those

are like, yes, some of the big sort of commercial applications, Interviewee 2.

The purpose of having data governance is to reduce data related cost and risk and at the same time
ensure higher value of data (Janssen et al., 2020). This purpose of data governance further
correlates with the issue of privacy and security as risk factors which were important topic in the
interviews discussed in the interviews and exemplified through this notion from Interviewee 2 is
the new safety in the automotive sector - So | heard this saying from one of the companies that
"data is the new security” like, It's safety. Data is the new safety. And a car, it shouldn't crash. So
that is sort of the traditional safety. But traditional safety is becoming more and more digital, and
it's being connected to platforms. Interviewee 2. This comment exemplifies data as the new

security, comparing it to the car itself, exemplifying that, as much as users care about the security
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of the car they are in, they are also concerned about their data. Furthermore, the same argument
arguably applies to the actors regarding their digital interactions in the MaaS — DPE. If the
governing body of the MaaS digital platform ecosystem would fail to ensure the data data
governance of the DPE it will possibly have a destructive effect for the organizations involved in
MaasS solutions, the literature speaks about the possibility of financial, legal and social implications
that involves both users and businesses and the society. The worst-case scenario includes
unlawfully decisions being based on the wrong data, system failures and financial exposures
(Janssen et al., 2020). However, because of the awareness of risk regarding data usage that we see
in the empirical data about data sharing, quality, integration etc... We presume that it is a good
start for the leading actor to find relevant and important issues that need to be covered and

governed in terms of data governance in the MaaS — DPE.

Considerations regarding data governance in MaaS - DPE

- This mechanism was added because it was mentioned in the interviews.

- It means ensuring the accountability for, and proper functioning of the lifecycle of data
with the algorithms across organisations or actors that are a part of MaaS - DPE.

- The digitalised nature of the modern automotive industry is in need of proper data
governance.

- There is a lot of questions marks in the current stage surrounding who will own, thus
control the data in MaaS.

- The quality of the data ensures and determine the functionality of MaasS.

- The MaasS - DPE require big scale data management, thus are in need of data governance.

- Privacy, security as risk factors is limited by properly governed data governance.

- Lack of data governance could have critical outcomes in terms of system failures and
financial exposures thus resulting in legal and social implications for business and

society.

Table 17: Considerations regarding data governance in Maa$S - DPE
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5.4 CONCLUSION

The purpose of this study was to explore the governance mechanisms that will ensure the
functioning of a Mobility as a service — digital platform ecosystem (MaaS - DPE). This has been
done by (i) studying the aspects of governance and governance mechanisms in ecosystem theory
and connecting it to the context of mobility as a service contained in the literature, and (ii) using
an exploratory study to explore what governance mechanisms are needed in a DPE according to
prospective actors in MaaS. The analysis was derived from existing theory and added knowledge

of the identified concepts, and was guided by the research question:

What are the governance mechanisms that will ensure the functioning of a MaaS digital platform

ecosystem?

In addition to examining the governance mechanisms, this thesis described the theory and concept
of MaasS itself and described the different elements in a MaaS - DPE. We also unpacked the status
of MaaS and the current development process of MaaS solutions. Theoretically, this thesis adds
knowledge to a very limited set of literature on the concepts of governance mechanisms in a DPE
in the context of mobility as a service since it is still a new concept and is not fully developed. We
created a conceptual framework depicting the different roles in a MaaS DPE, connected them to
the functions of MaaS, and used that as a guideline for interviewing actors representing each role
segment about the governance mechanisms required for MaaS to function. It was observed that
certain actors will have complementary tasks in the DPE and will take on the specific roles
of Facilitators, Operators, and Integrators. Together with the Users, as a fourth role, they make
up the MaaS — DPE that will be governed by the MaaS Integrator.

Week governance is possibly one of the largest hinders currently to the development of the
emerging MaaS solution (Jittrapirom et al., 2018). And research has shown that weak governance
mechanisms will possibly have a destructive character on an emerging ecosystem (Luo & Tung,
2018). From our study, the main findings and the answer to the research question were the
identification of four general governance mechanisms needed to be taken into consideration in the
governance of a MaaS - DPE: Incentives, Openness, Control, and Collaboration, together with
three specific governance mechanisms: Data governance, Boundary resources and Pricing, and

revenue sharing. We have come to understand that these governance mechanisms can be enablers
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to address the needs in a MaaS - DPE by facilitating interactions between the various identified
actors and ensuring the function of MaaS. Furthermore, the mechanism solves the essential
problem of creating and capturing value, thus creating incentives to join the DPE and opening the
platform to a diverse and needed set of actors.

While there is considerable hype surrounding MaaS (Which is still in an emerging stage) and
current development of governance mechanisms for a DPE are still largely experimental, our
findings highlight the governance mechanisms that will be a part of the design. Furthermore, they
will have the opportunity to be changed over time. The MaaS digital platform ecosystem is
managed by modularity (Jacobides et al., 2018), meaning that some mechanisms will be leveraged
and adjusted dynamically (Schreieck & Krcmar, 2016). The modular aspect of governance in the
digital platform ecosystem of MaaS is the aspect that creates the condition for an emerging
ecosystem (Jacobides et al., 2018). Meaning that the DPE leader could deliberately leveraging and
finetuning the mechanisms in response to the needs of the actors in their roles. Thus, ensuring the
functioning of a MaaS - DPE.
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5.5 MANAGERIAL IMPLICATIONS

The managerial implications of this study are relevant for the prospective actors in MaaS. The
actors that have contributed to this thesis project with their knowledge and expertise in the field of
MaaS has the extensive industry knowledge and expertise in this field, and our findings reflect

some of their insights surrounding the topic of governance mechanisms in Maa$S - DPE.

The MaasS integrator or leading actor, together with the DPE actors who are already a part of an
emerging MaaS - DPE, can, through our study, understand the importance of the identified
governance mechanism and incorporate those mechanisms into their DPES governance
framework. This will enable them to open up the platform and create incentives for complementary
actors to join the DPE that can contribute towards the development of the MaaS solution.
Furthermore, since Maas is not a commonly implemented transport option in most cities, for future
MaaS DPEs, these findings could be implemented in the initial stages of the development of the

DPE. Possibly enable more value creation and capture from the start.

The governance mechanisms are of relevance for ecosystem actors in the digital platform in the
context of MaaS. Even though the theories around whom the platform leader in a MaaS digital
platform ecosystem will be, with the usage of governance mechanisms such as openness and
collaboration, etc., that firms or public authority can enable the co-creation of value within the

ecosystem of for each other and for the platform with complementary products and services.

The current actors in the MaaS digital platform ecosystem must not ignore the fact that the
governance mechanisms play a crucial role in ensuring the functioning of the platform. The results
of the study are a useful contribution to the existing literature on governance mechanisms and DPE

theory in the context of MaaS.
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5.6 AVENUES FOR FUTURE RESEARCH

The governance mechanisms that are presented in the findings are separated into general and
specific governance mechanisms derived from the number of aspects that they individually cover.
A different approach is to divide the mechanisms into formal and informal mechanisms

highlighting more specific aspects of each mechanism.

Finding the relationship between different mechanisms and the identified actors was one initial
idea of the study. However, due to time constraints, the clear connection is not highlighted, only

mentioned partially in the analysis. Due to this fact, this is now an area for future research.

This thesis was conducted within a fixed geographical context, i.e., the west coast of Sweden. The
actors that were a part of the interviews contributed to the findings based on this geographical
limitation. The governance mechanisms were identified in relation to the actors based on the west
coast of Sweden. Further research could also be carried out to identify and compare the governance

mechanisms that are needed in different geographical locations.

Even though this study underlies the principle of MaaS and governance mechanisms in a digital
platform ecosystem, only 12 actors were interviewed to gather substantial data in the field.
Therefore, the results are only a first indication, and future research should substantiate the
findings with additional data. MaasS is representing a project that was developed recently and is
still being developed, tested, and launched. These characteristics of MaaS represent the starting
point for many other research objectives that could help literature to define and study important
parts of this argument and could also help organizations gain additional knowledge to use for

improving the existing research.

An interesting point of analysis could be linked with policies and principles that are required in a
MaaS platform implemented by a leading public authority connected to the DPE or to the city or
context where MaaS will be operating. Policies play an important role in an ecosystem; linking the
literature on policies to a MaaS-DPE could help in developing and improving the existing
literature. Furthermore, business models play an important role in a digital platform ecosystem
since multiple actors are involved, and it is hard to make money in it, and each of them may have
different strategies, looking into business models and how they are connected to the governance
mechanisms such as openness, control, etc. is an area that can be carried out to provide a

complementary source of data.
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APPENDIX-A

Cpenness

Use restrictions (Schreieck et al, 2016)

Development restrictions (Schreieck et
al, 20:15)

Commercialisation restrictions
(Schreieck et al, 2015)

Cwpen (Platform) design (Chen et al.,
2021}

Cwoen data/Data sharing (1TE.2020)

Transparency (Valdes de Leon, 2018)

Decision rights [Chen =t al, 2021)

Standards {Jacobides et al., 2018)

Entrance and exit rules [Crg.
Arrangements)

Software openness [Reuver at
al.. 2018}

Cwmen govemnance (Chen et al., 2021)

Caontrol

Cwtput control {Formal control)
(Schreieck et al, 2016}

Clan control {hierarchical informal
conirol) (Schreieck et al, 2016)

Shared rules (Schmeiss et al, 2018)

Enable collaboration {Schmeiss et al,
2018)

Resolving conflicts (Schmeiss et al,
2018)

Power

Boundary resources

Technizal design (Schreseck et al,
2018}

AF|s (Schreieck et al, 2016)

S0Ms (Schreseck et al, 2014)

Rigid regulations (Schreleck et al,
2018}

Confracts (Ritala et al, 2013)

Caollaboration

Trust (Schreieck et al, 2018)

Rules of engagement (\Valdes de l=on,
2018)

Curtput meonitoring (Harmmancioglu et al,
2018)

Behavorial monitoring {Hamancioghu et
al, 20:18)

Co-opetition (Schreieck et al, 2018)

Socialisation {(Harmancioghu et al,
2018)

Actor engagement (Valdez de Leon,
2018)

Responsibility (From inteniews)

Incentives

alue creation (Everyone®)

Motivation {parficipation) (Schmeiss et
al, 2018)

Facilitate Innowative outputs (Schmeiss
efal, 2018

Pricing and revenue sharing

Payment flows (Distrubutions}
(Schreieck ef al, 2016}

Pricing (Schreieck et al. 2018)

Rewvenue Model [Schreieck et al, 2016)

Revenue sharing (Schreieck et al,
2016)

Data Govemancs 7

Data Imtegration (From interviews)

Data Quality (From interviews)

Coding Book used during the data analysis
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Research Problem

Open-ended questions

Sustainability issues demand a new type of mobility that|
reduces pollution and the number of cars in cities.

From your experience, what do you think about MaasS as a
future mobility option?

In what way is your company working towards a MaaS
initiative?
\Why (according to you) is MaasS a sustainable option for

privately owned cars?

In what areas does your company prioritise trying to reach
sustainability at the moment? (Is Maas in any way part of the
strategy?)

There is a need to understand the actors in a MaaS ecosystem.
\Who they are and what role they are taking.

\Who are the main actors involved/that should be engaged in
Maa$ (according to you)?

In what way do these actors create value (for you/to the MaaS
lecosystem)?

IThe MaaS ecosystem is aimed to be built on digital platforms
land with actors on different levels.

MaaS ecosystem: Ex: Customer, MaaS platform provider,
Data provider and transport operator.

\What role (will you be taking/are you aiming at taking) in a
possible future MaaS ecosystem?

- What steps do (think) you need to take to (be a part/ be a
platform provider) of a MaaS concept?

Openness* in a digital platform can be challenging,

"The more open a platform is, the more actors can participate
to create value, but providing, negotiating, partaking in, and
realising that value becomes increasingly challenging and|
complex the more actors participate.”

Furthermore, there is a need to understand Privacy* and
Security* in a MaaS ecosystem. (In all levels)

\What are your thoughts about the paradox of openness in a
MaaS ecosystem?

\Who's taking the decisions (Which actors)?
\What right do you have in decision-making processes?

How do you ensure the provision of high-quality data from
different sources?
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(Standardised interactions) In highly dynamic systems that(According to you) Could standardised interactions be harmful

create a high degree of innovative outputs, standardising
interactions may potentially lower the overall system's|
performance. However, in systems with low trust and high|
uncertainty, the benefit from standardising may facilitate
innovation.

to the overall performance of an MaaS ecosystem?

Who sets the
government)

rules? (Actors, Platform providers or

Governance mechanisms in Digital platforms is not yet fully|
understood. (Source). This is important for platform building
and ecosystem management. Without it there could be nog
functioning system (Source).

Background: A platform leader can leverage different
governance mechanisms: first, access defines who can
participate in the platform ecosystem and under which
conditions®®; second, control specifies the rules by which
potentially competing actors in the platform ecosystem
interact’?; and last, incentives motivate participation and
specific (inter)actions of different actors, thus facilitating
innovative value creation. (California Management Review -
Designing Governance Mechanisms in Platform Ecosystems,
2019)

IAccording to you what does governance/governance
mechanisms mean in the context of digital platforms? (In
what way it is important?) - What have you observed?

\What Governance mechanisms do you have to take into
consideration (from your position)?

IThe winner takes it all in digital platforms. (According to
"interviewed expert")

This could create imbalance and possible power abuse. At the|
same time, the plat-provider have a lot to gain in collaborating
and creating value with actors in the system.

How do you at COMPANY adapt to emerging digital
platforms?

How many platforms can successfully co-exist or is there a
maximum number? - (What are the variables to take into|
consideration?)

Is there a possibility to be part of multiple platforms? (What
are the implications?)

[Unknown problems that “interviewers face”.

Do you think we missed to ask something specific (related to
everything we have talked about)?

Research guide used to ask Open ended questions during the interview.
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Code Frequency for all codes used during data analysis

121



	TABLE OF CONTENTS
	TABLE OF TABLES
	TABLE OF FIGURES
	ABBREVIATIONS
	CHAPTER 1
	1. INTRODUCTION
	1.1 BACKGROUND
	1.2 PROBLEM DISCUSSION

	CHAPTER 2
	2. THEORETICAL FRAMEWORK
	2.1 MOBILITY AS A SERVICE CONCEPT
	2.1.1  MAAS DEFINITION

	2.2 LEVELS OF INTEGRATION
	2.2.1 ECOSYSTEMS
	2.2.1.1 ECOSYSTEM DEFINITION

	2.2.2 PLATFORMS
	2.2.3 DIGITAL PLATFORM ECOSYSTEMS
	2.2.4 MaaS - DPE FUNCTIONS
	2.2.4.1 ROLES IN A MAAS ECOSYSTEM

	2.2.5 ACTORS IN MaaS - DPE
	MaaS Provider
	Transport Operators
	Data Providers
	Technology Specific Actors
	Ticketing and Payment solution providers
	Technical backend providers and IT infrastructure
	ICT infrastructure providers


	2.3 GOVERNANCE
	2.4 SUMMARY OF DEFINITIONS
	2.5 CONCEPTUAL FRAMEWORK

	CHAPTER 3
	3. METHODOLOGY
	3.1 METHODOLOGICAL CHOICE
	3.1.1 RESEARCH STRATEGY
	3.1.2 RESEARCH CHOICE
	3.1.3 EXPLORATORY STUDY
	3.1.4 TIME HORIZON
	3.1.5 DATA COLLECTION TECHNIQUES
	3.1.5.1 INTERVIEWS
	3.1.5.2  SECONDARY DATA

	3.1.6  RESEARCH PROCESS

	3.2 DATA ANALYSIS PROCEDURES
	3.2.1 STAGES OF THEMATIC ANALYSIS
	Literature review


	3.3 RESEARCH ETHICS
	3.4 RESEARCH QUALITY
	3.4.1 TRUSTWORTHINESS
	3.4.2 CREDIBILITY
	3.4.3 DEPENDABILITY
	3.4.4 CONFIRMABILITY
	3.4.5 TRANSFERABILITY


	CHAPTER 4
	4.1 EMPIRICAL SETTING
	4.1.1 MAAS IN URBAN CONTEXT
	4.1.2 MAAS IN SUBURBAN CONTEXT
	4.1.3  MAAS IN RURAL AREAS

	4.2 EMPIRICAL FINDINGS
	4.2.1 IDENTIFICATION OF GOVERNANCE MECHANISMS
	4.2.2 CODE FREQUENCY AND QUOTATIONS


	CHAPTER 5
	5.1 ANALYSIS AND DISCUSSION
	5.1.1 GENERAL VS SPECIFIC GOVERNANCE MECHANISMS
	5.2 GENERAL GOVERNANCE MECHANISMS
	5.2.1 INCENTIVES
	5.2.2 OPENNESS
	5.2.3 CONTROL
	5.2.4 COLLABORATION

	5.3 SPECIFIC GOVERNANCE MECHANISMS
	5.3.1 BOUNDARY RESOURCES
	5.3.2 PRICING AND REVENUE SHARING
	5.3.3 DATA GOVERNANCE

	5.4 CONCLUSION
	5.5 MANAGERIAL IMPLICATIONS
	5.6 AVENUES FOR FUTURE RESEARCH

	REFERENCES

