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Summary 
Introduction 
Many countries experience a steady movement of people towards cities due to major landscape 
trends, socio-economic changes, and urbanization (Leichenko, 2011; Friend & Moench, 2013).  The 
Netherlands experience the same issues regarding the threat of overcrowded cities (CBS, 2019). 
Therefore, scholars and policymakers increased the attention for innovative mobility solutions to deal 
with these strains on the city. 

Due to the rise and development of the internet in the last century, information and 
communication technologies (ICT) have positioned themselves as a vital component to deliver 
innovative products and services in the public and private industry (Wamelink, 2017).  

In the Netherlands, the focus of many municipalities is on intelligent transport systems, data, 
and new mobility services. An emerging initiative that matches supply and demand by using new 
emerging technologies is Mobility as a Service (MaaS). MaaS is expected to migrate across sectoral 
boundaries over time, which brings new and unknown issues to the horizon. Due to the disruptive 
nature and connectedness with other industries, it is expected that while MaaS develops, there would 
be resistance, challenges, and opportunities for many stakeholders. According to de Wilde (2019), the 
underlying cause is that there are many mismatches of expectations and perspectives regarding MaaS 
between different actors (pp. 1). Therefore, the focus of this paper is on the implications caused by 
stakeholders regarding the implementation of MaaS platforms. The main research question of this 
study is, therefore:  

 
To what extent may stakeholders affect the implementation of MaaS in the Netherlands? 

Theory 
First, the literature on MaaS has been reviewed to identify potential MaaS stakeholders, risks, and 
interactions. Second, ecosystem theories have been examined to analyze these stakeholders and their 
innovation risks. Furthermore, business network theory (BN) has been reviewed to analyze the 
incentives of stakeholders in MaaS ecosystems and their potential influence. Both approaches helped 
to answer the proposed research question.  

Due to the nature of the research question, this paper wants to focus on the socio-economic 
aspects of innovation of MaaS. IE aims to identify the innovation risk, where they may take place, and 
their impact, while BN focusses more on the inherent structure of the ecosystem. Consequently, BE 
creates more context, which helps to determine the stakeholders’ potential influence. Combined, both 
perspectives will help to understand if there are stakeholders that could be vulnerable to the 
implementation of MaaS.  
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Research design 
MaaS is a relatively new concept that is currently not existing on a large scale. Consequently, there are 
no major quantitative data sets available yet. Therefore, this study has chosen to take a broad overview 
of the phenomenon to gain more generalized results (Gravetter and Forzano, 2009; Verschuren & 
Doorewaard, 2010). 

As a result, this study used a mixed-methods approach by combining qualitative (IE) and 
quantitative (BN) methods. For both analyses, eleven experts on the topic of MaaS are interviewed 
qualitatively and quantitatively. Their data is complemented by six more experts that provided 
quantitative data only. 

The interviews did consist of open questions to identify the expected risks, interactions, and 
the tensions between the actors within the MaaS ecosystem. The quantitative data was gained via the 
semi-closed question of the interviews and network drawing exercises. In total, the study is conducted 
by interviewing 17 respondents who each represent an actor in the expected MaaS ecosystem. 
Furthermore, the respondents had to formulate a brief roadmap to implement MaaS in the 
Netherlands. This method made it possible to formulate recommendations to address the challenges 
of MaaS for managers and decision-makers.  

 
Literature review 
First, the IE framework has been explained. This helped to understand how certain innovation risks 
and actors among the value chain can influence the implementation of an innovation. Then, the BN 
theory has been reviewed to understand what kind of network metrics is useful to indicate the 
influence and the authority of MaaS stakeholders. For both analyses, MaaS was discussed in detail as 
this technology is the case of this research. Eventually, reviewing the literature on IE, BN, and MaaS 
helped to identify the units of analysis.  

Consequently, merging IE and BN in the context of MaaS resulted in a conceptual model. This 
model helped to estimate the impact of stakeholders on the implementation of MaaS through the 
interrelationships in the business network. As a result, the conceptual model will analyze the potential 
impact of MaaS stakeholders based on the number of risks, type of threats, and the network metrics 
of actors. Besides, the density and the centralization of the network indicate if the configuration of the 
ecosystems ensures alternatives to mitigate the authority of the influence of certain actors. 
Consequently, it is essential to include these network metrics into the analysis as well. 

 
Conceptual model 
The first part focused on identifying the boundaries and interactions between the proposed 
stakeholders of previous MaaS literature. The interactions between them have been visualized. The 
second part focused on categorizing the identified links to innovation risks. Furthermore, the 
associated actors per innovation risk have been indicated. The third part has visualized the integrated 
tangible and intangible business network. They have been compared, and the Shared mobility service 
provider (SMS), Public transport provider (PT), Data provider (DP), and MaaS provider (MS) possess 
relatively a high degree in terms of network metrics (NM). Based on these metrics, they are actively 
involved in the network of the MaaS ecosystem. Although the MaaS provider (MS) is an essential entity 
for the distribution of monetary fluxes and other intangible interactions, the data provider (DP) 
becomes the most critical bridge for the allocation of intangible resources. Consequently, the DP is the 
central hub of intangible resources and has control over the outcome of a significant share of the data 
exchange and social capital of the ecosystem. 

The conceptual models showed that it could be presumed that the intermediaries of the co-
adoption risks are stronger than the rest of the ecosystem members due to their position in the 
tangible business network. This may have severe consequences when this kind of actor is unmotivated 
to participate in the value proposition properly.  

Furthermore, it seems that the complementors’ positions will have severe consequences for 
the functioning of the entire ecosystem. Besides, the conceptual model showed that the intangible 
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business network would not distribute the required resources sufficiently to address the co-innovation 
and execution risks in the short-term.  
 
Conclusion & discussion  

The study has identified that the mobility operators, MaaS provider, data provider, 
Policymaker & Regulator, and the end-user have a significant influence on the implementation of 
MaaS. They are associated with the majority of the identified innovation risks while the majority is 
having greater influence and authority in the business network. It becomes clear that the mobility 
operators are the most vulnerable intermediaries for MaaS to reach the end-user. Especially the public 
transport sector, because the conceptual model suggested that this actor would have a superior 
bargain position compared to the rest of the ecosystem members. Therefore, it is vital that these actors 
perceive a clear value proposition. However, there is a possibility that these actors are unmotivated to 
participate in the value proposition of MaaS. Then, the ecosystem management must reconsider the 
constellation of actors to temper the authority of stronger intermediaries. Only then the identified co-
adoption risks can be addressed properly. 

Furthermore, the ecosystem’s governmental entities are the critical complementors of MaaS 
to reach the end-user. They have to innovate regulatory frameworks that enhance the 
implementation. The results of this study show that these kinds of actors are mainly responsible for 
achieving the required behavioral change of travelers. Even though these public entities are considered 
to be vital in addressing the co-innovation and execution risks of the MaaS ecosystem, their predicted 
position in the network will not enable them to locate sufficient intangible resources. Therefore, the 
managers and decisionmakers of the MaaS ecosystem must formulate collaborative mechanism 
models that may enhance the distribution of the required resources, and thereby, addressing these 
risks appropriately.  

These findings have been identified by answering SQ1 (What ecosystem risks do hamper the 
introduction of MaaS and what is their score according to MaaS and ecosystem literature?) and SQ2 
(How is the internal business network of the MaaS ecosystem structured, and what are the positions of 
all the stakeholders based on business network theory?). Both questions helped to understand the 
ecosystem innovation risks and at which actors they originate. Consequently, the dynamics of these 
risks have been explained and why they are so difficult to overcome. SQ1 formed the basis to indicate 
the critical intermediaries and complementors among the value chain, while SQ2 helped to understand 
the influence, authority, and the incentives of these intermediaries and complementors.  

As a result, the ecosystem model and the business network of this study form a basis to 
determine if the current Dutch expertise regarding MaaS enables collaborative models to address the 
identified innovation ecosystem risks. Derived from the results, it can be said that the PT provider will 
have significant authority and influence to affect the implementation of MaaS considerably. 

The above shows that the inter-firm insights from IE theory on implementing MaaS initiatives 
are complementary to the holistic ideas about the positions of stakeholders from the business network 
perspective. Because, separately, both the theoretical frameworks are insufficient to study the impact 
of stakeholders.  First, the inability to identify actors’ influence in the IE theory and, secondly, the 
absence for identifying innovation risks and stakeholders’ status among the value chain by the BN 
perspective. Nevertheless, future research must improve the framework’s validity during or after the 
post-implementation phase of large scale MaaS practices.  

SQ 4 (To what extent is there a “blind spot” that could obstruct the introduction of Maas in the 
Netherlands?) and SQ 5 (What should managers and policymakers do in the ecosystem to efficiently 
respond to the challenges?) helped to identify valuable practical insights for stakeholders in the MaaS 
ecosystem. Respondents have indicated that the insurance sector could be critical in formulating the 
responsibility of actors due to its competencies regarding risk assessment. While this actor is 
undervalued in the current literature on MaaS, other streams of research and the respondents of this 
study identified that insurers could feature as the risk mitigation component of modern ecosystems.  

Furthermore, existing literature on MaaS emphasizes the importance of a trusted party within 
the MaaS ecosystem inadequately. As a result, current best practices are missing a trusted entity to 
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create trust and social capital within the ecosystem. The results of this study confirm this statement 
since the majority of the respondents did not recognize such an actor as missing. Only two respondents 
(one governmental entity) mentioned that at least the MS or DP should be a trusted party to avoid 
monopolization. Consequently, it is expected that regional pilot projects in the Netherlands will include 
such an entity that creates trust and social capital within the ecosystem. 

Nevertheless, the interview analysis of this research indicated that local governments lack the 
expertise to assess and select partners properly. For example, potential MaaS providers that are 
participating in the regional pilot projects have mentioned that they have the ambition to manage both 
the roles of the DP and MS. Even though they did not say this explicitly, this seems like that they want 
to acquire a position within the business network to monopolize the ecosystem on the long-term. 

Additionally, this study identified extra valuable insights for MaaS stakeholders. By analyzing 
from two different perspectives, this study provides an exploratory overview of the expected impact 
of actors and innovation risks based on the proposed constellation of stakeholders. These findings 
enable stakeholders to anticipate the planned constellation of actors in MaaS ecosystems and shape 
their risk management and business strategies properly.  

Another critical insight for MaaS stakeholders has been derived from the analysis, which is the 
identified missing elements by the Dutch stakeholders. Briefly, they have indicated that the travelers’ 
employers should be included in the study and that an overlooked risk could be the potential problem 
regarding the parking places of vehicles. This problem may occur when MaaS is fully adopted since it 
could become unclear who must pay for the parking places when citizens do not own a car anymore. 
Consequently, entities like the OP and PM must formulate proper mechanisms to address this potential 
overlooked risk. Eventually, the knowledge gap between the current literature on MaaS and the Dutch 
expertise has been used to map the configuration of future MaaS ecosystems.  

To conclude, one of the overall outcomes is that the significant impeding factor for the 
development of MaaS are the dominant position of PT providers and the existing unsupportive 
regulatory frameworks, which are hampering the required travel behavior change of the end-user 
(travelers or the employer of travelers). As a result, governmental authorities must adjust the legal and 
regulatory frameworks that hamper the readiness of the end-user to adopt MaaS. Furthermore, it is 
critical that the configuration of the MaaS ecosystem mitigates the dominant position of the PT 
provider. Both points of concern can be addressed by developing appropriate collaborative models. 
These models must distribute authority and influence more equally and must improve the distribution 
of intangible resources significantly.  

The differentiation in terms of stakeholder’s incentives makes it challenging to achieve the 
implementation of MaaS. The constellation of actors must be organized in such a manner that the 
ecosystem ensures all the stakeholders to appropriate value equally via the synergetic arrangements 
among them. As a result, the required actors can overcome innovation risks together. The main 
contribution of this study is, therefore, to identify the main innovation risks regarding the 
implementation of MaaS and to indicate the associated stakeholders and dynamics of these risks. 
Furthermore, the research has identified the knowledge gaps between current MaaS literature and 
the expertise of Dutch stakeholders to propose a configuration that contributes to create a viable value 
proposition for MaaS in the Netherlands. Therefore, this research sheds new light on the ongoing 
discussion about the potential impact of actors on the implementation of MaaS and how the 
constellation of actors must be configured in the emerging MaaS ecosystem. 

Furthermore, the other contribution of this study is the research approach to (re)estimate the 
influence of actors and their innovation risks. This study showed that combining the IE and BN into a 
socio-economic analysis could be an effective way to investigate to what extent stakeholders may 
influence the implementation of an innovation in a given ecosystem. This research, therefore, enriched 
the analysis framework of Adner (2012) by including the authority and influence of intermediaries and 
complementors of an innovation’s value chain.  
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1.1 Introduction 
Many countries experience a steady movement of people towards cities due to climate change and 
urbanization (Leichenko, 2011; Friend & Moench, 2013).  The Netherlands experience the same issues 
regarding the threaten of overcrowded cities (CBS, 2019).  The increasing number of people living in 
cities results in problems such as traffic congestion. Dutch institutions expected that the amount of 
travel would increase over the years, and thereby, the congestion as well (ANWB, 2018). Therefore, 
scholars and policymakers increased the attention for innovative mobility solutions to deal with these 
strains on the city. 

Due to the rise and development of the internet in the last century, information and 
communication technologies (ICT) have positioned themselves as a vital component to deliver 
innovative products and services in the public and private industry (Wamelink, 2017). According to 
Lom, Pribyl & Svitek (2006), the development of IT-technologies revolutionizes the individual and 
collective mobility. The aim is to reduce congestion and other unfavorable externalities of 
transportation, like pollution and high costs of public local transport services; all harming the well-
being of citizens (Marsden & Anable, 2018). 

According to van Heteren (2018), smart mobility entails everything with the digitalization of 
transportation, mobility, and all related innovation. The initiatives can be classified into four domains, 
namely; vehicle technology, intelligent transport systems, data, and new mobility services (de Wilde, 
2019; van Bers, 2018). In the Netherlands, the focus of many municipalities is on intelligent transport 
systems, data, and new mobility services (de Wilde, 2019).  

For example, Talking Traffic is a national initiative that focusses on connecting smart traffic 
lights that can communicate with systems of cars or mobiles to improve the efficiency of their 
transportation system (Brendel, 2016; Talking Traffic, 2019). As a result, smart traffic lights can 
determine when to turn into green beforehand to avoid unnecessary congestion. These kinds of 
innovations are focused on improving traffic flow. 

Another example is regarding the new mobility services. Within this domain, digital platforms 
deliver services that match supply and demand (de Wilde, 2019). An example is Mobility as a Service 
(MaaS). More precisely, according to Mink (2019), such a platform should provide “the offer of 
multimodal, demand-driven mobility services, with customized travel options being offered to 
customers via a digital platform with real-time information, including payment and finalization of 
transactions.” (Slide 6).  Due to the newness and expected challenges, this research focusses on this 
specific domain of smart mobility.   

According to several innovation studies (Christensen, 2013; Adner, 2012; Rogers, 2010; 
Utterback, 1994), it seems likely that the introduction of MaaS will be associated with new emerging 
problems since it may challenge the current transportation regime. Besides, MaaS is expected to 
migrate across sectoral boundaries over time, which brings new and unknown issues to the horizon. 
Probably, several incumbents have to change their roles and adapt their capabilities to stay relevant 
in the urban transport industry. Moreover, MaaS allows new and not related companies, to enter the 
market, such as banks (Mink, 2019).   

Due to the disruptive nature and connectedness with other industries, it is, therefore, 
expected that while MaaS develops, there would be resistance, challenges, and opportunities by many 
stakeholders. According to de Wilde (2019), the underlying cause is that there are many mismatches 
of expectations and perspectives regarding MaaS between different agents. Therefore, the main 
problem of this paper is the implications caused by stakeholders regarding the implementation of 
MaaS platforms.  

Many scholars have studied already the importance of internal alignment regarding such 
initiatives (Oomens and Sadowski, 2018), but literature about MaaS is limited. The sparse MaaS studies 
have focused on the significant risks during the development of MaaS initiatives primarily (Smit, 2019; 
Jittrapirom et al., 2018a, 2018b, 2017; Sarasani et al., 2018) while others scientific papers focused on 
the configuration of the ecosystem roughly (Kamargianni & Matyas, 2017) and if certain IT technologies 
may complement the concept of MaaS (de Wilde, 2019). However, to the best of my knowledge, no 
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one has studied the critical dangers of the introduction of MaaS and linked these to the position of the 
expected stakeholders by combining the Innovation ecosystem theory (IE) and business network (BN) 
theory. Therefore, the main research question has been formulated as the following:  

 
To what extent may stakeholders affect the implementation of MaaS in the Netherlands? 

This research is divided into three parts. In the first part, the literature on MaaS, ecosystems theories, 
and business network literature are reviewed to be able to assess the insecurity of stakeholders and 
their influence on the introduction of MaaS. The second part will merge the literature reviews into a 
conceptual model to analyze the risks, relationships, and the underlying dynamics between the 
stakeholders within the ecosystem of MaaS initiatives. After that, the conceptual model’s applicability 
will be tested by using a case study method. Eventually, in the third part, the theoretical framework 
will be presented, a recommendation will be given for managers and policymakers within the 
ecosystem of MaaS, and a discussion that provides direction for further research.  
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1.2 Relevance  
According to Cox (2015), MaaS is considered a disruptive innovation that offers significant benefits 
from a citizen's perspective. Moreover, the benefits that MaaS could deliver are fascinating for cities 
under strain (Goodall et al., 2017; Ramboll, 2019). However, research on MaaS is relatively young 
(Scopus, 2019; Appendix A1). 

In 2011 the first academic articles were written about the phenomenon (Baliga et al.m, 2011; 
Abdelgadir et al., 2011), and in 2015 scholars did start to focus on the implementation and governance 
of MaaS (Sochor, Strömberg & Karlsson, 2015). Four years later, while MaaS practices are beginning to 
become pervasive, and is increasingly named and suggested as the solution to the congestion problems 
of today’s society, an empirical basis on how to build MaaS initiatives is still lacking (KiM, 2018; Beckers, 
2018; Laine et al., 2018 ). 

Due to the nature of the leading research question, this paper focuses on creating more 
knowledge regarding the socio-economic aspects of MaaS. The number of articles that elaborate on 
the idea of MaaS  has increased. Even as the main risks during the development of the innovation, 
which have been identified via Delphi studies only. This method can assess group dynamics or 
determining consensus, and thereby, considered as appropriate to identify (Jittrapirom et al., 2017) 
and to prioritize (Smit, 2019) risks regarding MaaS.  As a result, a few recommendations have been 
formulated regarding the governance of MaaS.   

As more MaaS initiatives arise over time, best practices emerge which will identify the enablers 
and pitfalls to realize MaaS. However, there is no theoretical model that analyses the identified risks 
in context. Consequently, current literature has not included the expected configuration of the MaaS 
ecosystem into the analysis of potential innovation risks. As a result, implementation strategies based 
on the internal business network of MaaS ecosystems are lacking. Municipalities invest a tremendous 
amount of money on MaaS developments, and for the next phase, municipalities would benefit from 
a clear understanding of the factors and stakeholders that could obstruct a successful introduction of 
MaaS applications. 

Because of the complexity of the transition towards such innovation, many stakeholders will 
experience difficulties to adapt to the disruptiveness that comes along with the implementation of 
MaaS. Therefore, it has been chosen to use both the Innovation ecosystem (IE) theory and the business 
network (BN) theory. Both methods have been influential in Innovation Sciences and are closely 
related. 

BN can be seen as the foundation of IE, but they actually differ in focus. IE aims to identify the 
main innovation risk, where the risks may take place, and the potential impact of these risks. 
Eventually, IE identifies critical intermediaries and complementors among the value chain. BN focusses 
more on the inherent structure of the ecosystem and analyses the influence and authority of 
stakeholders. Consequently, BE creates more context, which helps to determine to what extent 
stakeholders’ influence could be. Combined, both perspectives will help to understand if there are 
stakeholders that could be vulnerable to the implementation of MaaS.  

Therefore, the aim is to map a canonical ecosystem that gives an overview of the impact of the 
innovation risks and their associated stakeholders. Eventually, this study aims to function as a 
knowledge base for decision-makers and to add to the understanding of the impact of stakeholders on 
the implementation of MaaS. First, this will be done based on literature. Then, the conceptual model 
(predictions) will be tested quantitively. 
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1.3 Research questions  
Many implementation strategies regarding MaaS emphasize that collaboration between stakeholders 
is the key element for a successful realization of MaaS. Developing collaborative alliances with other 
organizations are difficult to implement because they are likely to fail as to succeed (Macbeth & 
Wagner, 2012). Organizations only secure gains from partnerships when they also initiate supporting 
changes within the associated entities. Oomens and Sadowski (2018) indicated that internal alignment 
can foster value creation and value capturing during the growth of smart city initiatives, which is aimed 
at integrating joint and business objectives. Therefore, they argued that it becomes increasingly 
important to manage expectations of all the entities involved and their efforts to account for internal 
alignment (Oomens and Sadowski, pp.1).  
 MacBeth & Wagner (2012 argue that partnering consists of seven elements that determine the 
outcome and the objectives of alliances between organizations. These are business processes, 
technology, resources, structure, people, culture, and power (Fig 1., pp. 1007). The outcome of 
collaboration depends on the interaction between these elements.  
 In other words, collaboration consists of trade-offs, compromises, and efforts to formulate 
business objectives that foster value creation and capturing for all the associated entities. 
Consequently, it is possible that certain actors could have more influence on the outcome or objectives 
of collaborative projects than others due to their incentives and position within the ecosystem. MaaS 
is considered as a collaborative initiative. Therefore, this research aims to create a scientific overview 
of the influence and impact of MaaS stakeholders based on current knowledge on MaaS in the 
Netherlands. As a result, the main research question (RQ) of this paper is:  
 

To what extent may stakeholders influence the introduction of MaaS in the Netherlands? 

Part 1.  
To answer this main research question, the paper is divided into three parts. In the first part, the 
literature on MaaS, ecosystems theories, and business network literature are reviewed to assess the 
insecurity of stakeholders and their influence on the introduction of MaaS.  

Limited research has been done over the development and implementation of Maas. In June 
2019, the start of the seven regional MaaS pilots would take place in the Netherlands (IenW, 2019). 
However, the launch of the first pilot has been postponed to January 2020 due to unexpected 
implications. Therefore, it would be essential to understand the current situation first in order to 
explore the opportunities and risks of the introduction of MaaS platforms. Consequently, the first sub-
question (SQ) is; 
 

SQ1. What ecosystem risks do hamper the introduction of MaaS, and what is their impact 

according to MaaS and ecosystem literature? 

According to Adner (2012), the value proposition of an ecosystem is used to identify the stakeholders 
that must interact to create overall value. The value proposition considers the business models, risks, 
and opportunities of all parties involved in the innovation. Autio & Thomas (2014), state that the value 
proposition of innovations must be assessed based on three main risks; execution risk, co-innovation 
risk, and co-adoption risk. Execution risks are mainly about timing (is the time right for the 
implementation of Maas? Are the end-users ready?), while with co-adoption risk an organization must 
find out if other actors have to adopt the innovation before it can reach the end consumer (Autio & 
Thomas, 2014; Adner, 2012). Furthermore, with co-innovation risks, the focal firm depends on the 
commercialization of others. After the assessment of these interactions, the organization must 
determine which other actors could form a threat to the adoption of the organization’s innovation. In 
the context of the IE framework and the RQ, it is therefore relevant to estimate the influence and 
authority of stakeholders since these factors may affect the implementation of MaaS.  
 Therefore, SQ1 helps to identify why specific actors could influence the realization of MaaS, 
but the next step should be focusing on estimating the influence and authority of stakeholders. The 
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influence and authority of stakeholders can be determined by indicating the ecosystem’s internal 
business network. Consequently, it is essential to deeper explore the structure of the entire ecosystem.  

The business network analysis is a proper framework, which identifies the centrality of 
ecosystems and determines the actors’ authority and influence based on the (in)tangible interactions 
within the network (Battistella et al., 2013; Moore, 1993). Therefore, the second sub-question is 
formulated as follows;  

 
SQ2. How is the internal business network of the MaaS ecosystem structured, and what are the 

positions of all the stakeholders based on business network theory? 
 
The aim of the first part of this research is to answer SQ1 and SQ2. Answering both questions helps 
to identify and to assess the ecosystem risks of MaaS and the stakeholders’ influence, authority, and 
incentives to collaborate based on literature.  As a result, part 1 quantifies the insecurity of 
stakeholders and the current state of MaaS.  
 
Part 2.  
The next step is to conceptually understand the effect of the founded units of analysis on the 
implementation of MaaS. Therefore, the second part will merge the literature reviews into a 
conceptual model to analyze the risks, relationships, and the underlying dynamics between the 
stakeholders within the ecosystem of MaaS initiatives. 
 IE theory identifies the innovation risks and where they are expected to take place along the 
value chain. Besides, IE enables to estimate the expected impact of these risks. Furthermore, IE helps 
to identify the most important stakeholders for reaching the end-user for a certain innovation.  

Business network theory focusses on the centrality of ecosystems and the position of all 
entities involved from a more holistic approach. Consequently, it clarifies the context of the innovation 
risks in terms of to what extent essential actors could hamper or accelerate the innovation in reaching 
the end-user.  

As a result, the conceptual model’s focus is on the distribution of functions across stakeholders 
based on the actor constellation (business network). These are the actors that are involved during the 
implementation of MaaS. Therefore, analyzing the business network is a suitable way to identify the 
various functions and their insecurities within the system. The modeling of the constellation of actors 
can be accomplished by using an analytical visualization technique, which is called business network 
analysis (Battistella et al., 2013).  This analysis is rooted in network theory that focusses on the 
structural dynamics among actors. 

Nevertheless, to fully understand the theories, they will be compared and areas where they 
might complement each other, will be identified. Thus, the third sub-question is: 
 
SQ3. How do innovation ecosystem theory and business network theory complement each other on 

the topic of implementing MaaS initiatives? 

Consequently, to test the validity of the model and the initial insights of this research, the framework 
must be tested. Therefore, insights from MaaS experts in the Netherlands need to be gathered. The 
conceptual model shows the innovation risks, the associated stakeholders, and the dynamics of these 
risks. Besides, the model gives an estimation of the constellation of actors within MaaS ecosystems, 
and thereby, the influence of stakeholders.  

However, this is based on theory, and thereby, it is possible that interactions, actors, or other 
elements are neglected or that in practice, specific factors are forgotten according to the conceptual 
model. In order to identify the missing elements (practical or theoretical), the paper must validate the 
conceptual model by indicating if current Dutch stakeholders are overlooking essential elements that 
could hamper the introduction of MaaS. Therefore, the fourth sub-question is: 

 
SQ4. What are the “blind spots” that could obstruct the introduction of Maas in the Netherlands? 
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Part 3.  
Finally, the third part of the paper elaborates on the results and provides a conclusion to answer the 
main research question. In the end, the paper tries to formulate a recommendation for managers 
and policymakers to challenge the risks, opportunities, and what kind of stakeholders could be 
essential during the implementation of MaaS: 
 

SQ5. What should managers and policymakers do in the ecosystem to efficiently respond to the 

challenges? 

1.4 Research design  
MaaS is a relatively new concept that is currently not existing on a large scale. Consequently, there are 
no major quantitative data sets available yet. Therefore, this study has chosen to take a broad overview 
of the phenomenon to gain more generalized results (Gravetter and Forzano, 2009; Verschuren & 
Doorewaard, 2010). Moreover, the focus is on the underlying mechanisms and the interactions 
between all stakeholders regarding the implementation of MaaS in the Netherlands. Due to the 
exploratory nature and focus of this study, qualitative research seems to be appropriate (Creswell, 
1998). Even though the research approach is qualitative mainly, a quantitative method has been used 
as well to formulate the configurations of the expected business networks of MaaS schemes.  

Furthermore, this research uses a mixed-methods approach to collect data. Since MaaS is still 
immature, and the regional pilots will start around November 2019, only conducting an empirical study 
would be insufficient (van Nieuwhuizen Wijbenga & van Veldhoven - Van der Meer, 2019). Therefore, 
additional desktop research is considered essential to collect enough data to answer the main research 
question. Current Ecosystem and MaaS literature already have identified several risks and (theoretical) 
roles for the development of MaaS initiatives, and thereby, can be useful to identify the significant 
risks for the implementation of MaaS. However, interviews with stakeholders are essential to find the 
cause of these risks, to determine the expected relations among the stakeholders and their positions 
in the business network of the MaaS ecosystem. 

However, the main problem for the empirical part of this study is that MaaS ecosystems do 
not exist on a large scale yet. Furthermore, the proposed MaaS pilots have been postponed due to 
implications and take place somewhere in January 2020 (van Nieuwhuizen Wijbenga & van Veldhoven 
- Van der Meer, 2019; IenW, 2019; Mink, 2019). It is, therefore, unfeasible to conduct a specific case 
study in the Netherlands to indicate the risks and underlying power structures within such an 
ecosystem (de Wilde, 2019). However, 24 parties have been selected for the seven regional parties by 
the national government. Involved municipalities can choose from this selection of 24 firms to develop, 
organize, and implement MaaS. The selected organizations can be found in Appendix A2.  

Consequently, this document functions as the foundation to identify the potential MaaS 
stakeholders of the Netherlands. By conducting interviews with at least ten different stakeholders, this 
can be seen as a general case study of MaaS in the Netherlands. Contacting experts for meetings will 
be done during congresses about information technology systems 2019 (ITS) and workshops regarding 
MaaS. Besides, Dutch experts will be approached for interviews via emails and phone calls. 

Therefore, desktop research and a case study approach are both appropriate. Especially 
considering the exploratory nature of this study. Desktop research allows using the material and results 
of others to answer the research questions (Verschuren & Doorewaard, 2010; Braun & Clarke, 2006; 
Creswell, 1998). The desktop research approach will be used to explain the sub-questions in the first 
part of the paper. Therefore, a literature review and content analysis will be used. The former allows 
to identify the risks and interactions between stakeholders and the structure of a MaaS-ecosystem, 
and the latter helps to understand to what extent these risks and interactions between stakeholders 
may affect the introduction of MaaS.  

The second part of the research is about formulating a conceptual model and test its 
applicability by conducting interviews, which is a method of doing a case study research (Yin, 2009, 
2003). According to Yin (2003), a case study approach gives profound and insights into particular cases. 
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The case in this case study research is MaaS in the Netherlands. Asking questions and gaining insights 
from the stakeholders that are mentioned earlier will provide generalized insights about the risks, the 
roles within the MaaS-ecosystem, and relations between the stakeholders in the Netherlands.  

Therefore, the results of the case study will indicate what kind of stakeholder is influential 
based on the stakeholders’ location in the system.  Eventually, municipalities and policymakers can use 
these findings to governance the implementation of MaaS. 

After answering sub-questions 1-4, the aim is to propose a theoretical framework.  Therefore, 
the paper conducts interviews and discusses with crucial stakeholders to understand if this model will 
help policymakers and municipalities to govern the implementation of MaaS initiatives (SQ5).  

The different types of methods and resources are given in Table 1. Moreover, regarding 
chapter 3, a research framework is provided to illustrate clearly the structure of the paper. 

 
Table 1. Type of sources and methods used during the research 

Part  Research question Sources Method  

1 What ecosystem risks do hamper the introduction of MaaS, and what is 
their score according to MaaS and ecosystem literature? 

Literature Literature 
review + 
content 
analysis 

How is the internal business network of the MaaS ecosystem structured, 
and what are the positions of all the stakeholders based on business 
network theory?  
 

Literature  Literature 
review + 
network 
analysis 

2 How do innovation ecosystem theory and business network theory 
complement each other on the topic of implementing MaaS initiatives?  
 
 

Literature  Literature 
review  

What are the “blind spots” that could obstruct the introduction of Maas in 
the Netherlands? 

Interviews + 
secondary 
data 

Case study 
approach 

3 What should managers and policymakers do in the ecosystem to efficiently 
respond to the challenges? 

Interviews + 
literature 

Literature 
review + 
case study 

 

 

 

 

Figure 1. Research framework 
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2. Literature review 
Before the thesis dives deeper into MaaS, it is preferable to elaborate on the theoretical framework 
first. Therefore, section 2.1 aims to elaborate on ecosystem theories to understand how MaaS 
initiatives may be assessed and what ecosystem risks might hamper the introduction of MaaS.  

 In section 2.2, the focus is to review the business network theory to understand how the 
configuration of the MaaS ecosystem could affect the influence of actors on the implementation of 
MaaS. 

 Then, the theories will be compared to determine how they may complement each other 
(section 2.3). The third chapter will use the findings of section 2.3 as knowledge base for formulating 
the conceptual model.  
 Furthermore, section 2.4 elaborates in more detail on the case, which is MaaS. MaaS is 
considered as an emerging new sustainable transportation innovation. However, it is still in the initial 
phase of development (Goodall, 2017; Jittrapirom et al., 2017; Mulley, 2017). Therefore, section 2.4 
defines the concept of MaaS by identifying the principles, opportunities, risks, and the (business) 
ecosystem of MaaS initiatives. Eventually, this gives a clear understanding of the current state of MaaS. 

The main purpose of chapter two is, therefore, to develop a foundation for conceptualizing 
the initial thoughts regarding the influence of stakeholders during the implementation of MaaS.  

2.1 Ecosystem theory 
Ecosystem theories are relatively young, and thereby, the interpretation of what precisely the 
definition is of an ecosystem does differ among scholars. As a result, many approaches and tools for 
analyzing an ecosystem exist. According to Thomas & Autio (2012), this is considered as a limitation of 
ecosystem theories since there is no clear establishment of ecosystem theories. Therefore, the first 
step is to determine which definition has to be used for an ecosystem.  

In the early days, a firm was inclined to a particular industry. However, over the years, 
organizations are viewed as part of a business ecosystem (Autio & Thomas, 2014). Moore (1993) made 
the analogy between ecosystems and industry networks, which means that actors, and thereby, 
business activities are interdependent; this means that actors within the business ecosystem do 
depend on each other for their business performances, like biological ecosystems (Moore, 1993). 
Adner (2012) emphasized more on the interdependences across organizations and activities that 
together enable technology development or innovation, and thereby, developed the concept of 
innovation systems (IE) (Autio and Thomas, 2013).  

 

2.1.1 Innovation ecosystem risks 
According to Adner (2012), the ecosystem consists of a local firm or platform that has 
interdependencies with other organizations within the ecosystem and incorporate both the 
production- and use-side participants. Aution and Thomas (2013) have described an IE as: “A network 
of interconnected organizations, organized around a focal firm or a platform, and incorporating both 
production and use side participants, and focusing on the development of new value through 
innovation” (pp. 3). This definition aligns with the description of many other high cited scholars (Adner 
& Kapoor, 2010; Teece, 2007; Iansiti & Levien, 2004; Moore, 1993). Therefore, this definition of IE is 
used in this research.  

An IE approach allows to focus on the interaction between all parties involved, and therefore, 
is considered as an appropriate framework to analyze the ecosystem of a MaaS initiative.  A significant 
advantage of the IE approach is that it includes the use-side participants (Autio and Thomas, 2013). As 
a result, the framework involves both vertical and horizontal relationships between actors (Adner, 
2017). 
 The IE approach focuses on different aspects when formulating an innovation strategy in the 
context of innovation ecosystems, namely; value creation, value sharing, and risk management (Adner, 
2012). This means that the focus is not on standalone products but on integrated solutions, which 
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means that delivering value depends on the combined effort of various partners. Consequently, when 
the implementation of an innovation depends on collaboration all entities will fall if one organization 
falters. Ensuring elements that ensure value proposition for all the associated stakeholders is, 
therefore, critical for full market take-off. Overlooking these elements results in misalignment between 
partners and unforeseen innovation risks.   

There are three primary risks during the development and implementation phase of any 
innovation, namely; co-innovation risk, co-adaption risk, and execution risk (Adner, 2012). According 
to Adner (2012), it is essential to address these risks to introduce any innovation. The risks can be 
described as following;  

 
- Co-innovation risk: This kind of risk comes from the complementors, and thereby, the 

succession of the focal project depends on the success of the commercialization of other 
innovations. Therefore, the focal firm has to assess the interdependence risks of coordinating 
with complementary innovators. It is a result of the possibility that one or more of the 
complementary partners fail to fulfill their innovation commitments. Consequently, the 
chance of success (or failure) of all interdependent innovations of complementary partners 
must be considered (Adner, 2012; Autio and Thomas, 2013). This risk considers the question 
Who else needs to innovate for the innovation to matter? 

- Co-adoption risks: This is about the extent to which partners (intermediaries) need to adopt 
the focal innovation before it arrives at the end-users. This means that it is necessary to 
manage the entire value chain, and thereby, the focal firm has to assess the integration risks 
of managing the focal project.  Consequently, each actor has to consider the costs and the 
benefits of the adoption. If the gains for every broker among the value chain do not outpace 
the charges, the probability of never reaching the end-user is considered as high. The costs for 
every intermediary consist of price, indirect switching costs, and complementary investments 
that are necessary (Ander, 2006; Adner, 2012). Therefore, adoption chain risks consider the 
question Who else needs to adopt my innovation before the end user has a chance to assess 
the the full value proposition?  

- Execution risks: This is all about introducing the innovation at the required time and 
specifications. Moreover, the focal firm has to be sure that innovation has to offer what the 
customer wants and that competitors are not doing it better. If not, the focal firm and the 
related partners cannot introduce the innovation to the market on time with the required 
specifications (Adner, 2012). The question that must be asked is how to deliver the innovation 
better than the competition?  
 

If a (focal) firm that is part of the ecosystem can manage and considering all the three risks, it can form 
expectations for every entity involved and can gain the benefits for itself and all the partners. The three 
risks are shown in Figure 2. Moreover, the described relationships between certain actors are 
simplified in Figure 3.  

 
Figure 2. Innovation risks based on IE (Adner, 2012). 
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Figure 3. Generic interdependencies in IE (Adner, 2012). 

Adner (2017) states that the ecosystem’s value proposition determines the constellation of actors to 
create value for all entities involved. Therefore, IE does focus on the business model of all the actors 
within the constellation. Since the introduction of MaaS initiatives depends on multiple actors, this 
framework is considered as appropriate.  

Following Adner’s perspective, ecosystems can be seen as structures. Therefore, ecosystem 
strategies have to focus on internal alignment to define positions, roles, and flows within the 
ecosystem (Adner, 2017; Oomens and Sadowksi, 2016). Moreover, an ecosystem strategy has to 
consider that an ecosystem is inherently multilateral, which has, as a result, that relationships should 
not be analyzed in isolation (Adner, 2017; Lavie & Singh, 2011). Furthermore, the set of actors has to 
have a joint value creation effort as a general goal, and thereby, an ecosystem strategy has to focus on 
divergence in interest (the notion of competition and value) and divergence in perspective (expected 
value creation and distribution) (Adner, 2017).  

Furthermore, as mentioned earlier, the execution risk entails the ability of an organization to 
innovate, and thereby, to outperform the competition and make sure that competitors are not doing 
it better (de Wilde, 2019). Consequently, the execution risks are mainly focused on internal 
management and the timing of the innovation.  Contrary, co-innovation and co-adoption focus on 
external factors. 

As a result, the primary focus is on the co-adoption and co-innovation risks during the introduction 
of MaaS. Organizations mostly neglect both, which creates a “blind spot” when introducing an 
innovation (Adner, 2012).  It can, therefore, be argued that co-innovation and co-adoption risks both 
affect the materialization of the value proposition of MaaS’s innovation ecosystem. Adner (2017), has 
formulated four main elements that influence the value generation of an ecosystem;  

 
- Activities: The behavior of actors that is necessary to realize the value proposition 
- Actors: The required agents to undertake the required activities  
- Positions: The position of the actors that are (in)directly involved with the actions to create 

and distribute value along the entire value chain 
- Links: Transfer of content between all entities included 

 
The four elements determine which actors are responsible for which activities, how the actors and 
activities are linked, and where the activities have to take place (Adner, 2012) (Figure 3). Adner (2012) 
elaborates in chapter four in his book on a color continuum to classify the risks (Table 2).  
 
Table 2. Green-Yellow-red Traffic light continuum of Adner (2012). 

Execution and co-innovation risks 

Indicator  Description  

Green Elements are ready and present  

Yellow Not yet present, but there are incentives to install 
them 

Red Not present 

Adoption risks 

Green All entities are willing to collaborate and eager to 
participate  

Yellow The partners are neutral but open for suggestions 
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Red The required parties are not willing to participate in 
the proposition 

 

According to Adner (2012), the yellow and red-tinted risks form together the blind spot that 
undermines many managers in successful organizations. Adner (2012) did provide some examples in 
his books like the failed introduction of the elusive E-reader of Sony in 2006 and the successful 
introduction of Amazone’s Kindle in 2007. Sony did deliver a superior product compared to the Kindle, 
but the value blueprint of Sony did consist of many yellow and even red-tinted risks, Sony was unable 
to address to turn those risks into the green. The Kindle was inferior, but its value blueprint was way 
more straightforward, and the yellow-colored threats were natural to address. Moreover, the value 
blueprint did not consist of any red-tinted risks that were hard to overcome.  

Another example is the failed introduction of Phillips Electronics’ HDTV in the mid-1980 
(Barron, 2015). During that time, the HDTV entailed many breakthroughs in television technology, but 
it flopped due to the dependency of other innovations. In this case, the high-definition cameras and 
transmission standards necessary to make high-definition TV work failed to arrive during the 
introduction of Phillips’ HDTV.  

Both cases show that big and successful companies can fail after they have launched superior 
innovations. Even those companies understood how to address the needs of their customers and how 
to beat the competition; they were unable to see how the success of their innovation depends on 
partners that have to innovate as well and agree to adapt for their efforts to succeed. Adner (2012) 
named this in his book, the innovators’ blind spot. Therefore, the blind spot entails the missing 
elements and relationships that could have a significant impact on the introduction of innovations. 
Moreover, it points out the importance of the coordination of inter-organization relations.   

It is therefore essential that an actor acts as ecosystem leader to ensure a proper value 
blueprint to deliver value proposition for all the stakeholders. Consequently, this actor should have 
the commitment and the ability to create structure, establish standards, and ensure followers that 
there is value for all. According to Adner (2012), a successful ecosystem consists of followers who win 
and a leader that takes up-front risks to collect its rewards at the end.  

2.2 Business network theory 
As discussed before, MaaS will have a significant impact on the current transport ecosystem and 
inherent structures since it will change the value for companies and organizations radically. IE (Adner, 
2012) states that the critical resource of value is innovation and positive externalities, the business 
ecosystem (BN) of Moore (1993) says that the essential resources of value are efficiency and flexibility. 
While BE is considered as the foundation of IE, the focus is slightly different. BN analyses and 
underlines the importance of the relationships among actors and the key elements which could foster 
the ecosystem’s survival and development (Adner & Kapoor, 2010; Iansiti & Levien, 2004; Moore, 
1993). IE analyses which actors are critical for the survival and growth of the innovation (Adner, 2012).  

Business networks can be defined as business structures constituted by a set of actors (nodes), 
and the mapping of relationships between these actors, can be seen as interdependencies (Moore, 
1993). These interdependencies can be tangible or intangible (Battistella et al., 2013). Iansiti & Levien 
(2004) state that business ecosystems are like biological ecosystems because they are formed by large, 
loosely connected networks of entities, where the interaction between the objects contribute to the 
health and performance of the entire ecosystem.  

When an entity would like to understand the ecosystem’s dynamics, it must identify the 
ecosystem components and the relationships among them and why they want to participate. All these 
elements and interdependencies determine together the inherent structure of ecosystems. This can 
be useful to determine if certain entities possess positions within the ecosystem that are vital and very 
influential for the functioning and development of the entire ecosystem.  

Prior literature has proposed multiple approaches to analyze the inherent structure of 
ecosystems, like; value network, value networks of intangibles, and agent-based modeling (Battistella 
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et al., 2013). They do differ, but what they do have in common are the units of analyzing; the nodes, 
and the interdependencies. Analyzing both will help to understand the position of actors and their 
importance. Moreover, analyzing the nodes adds to understand the centrality of the ecosystem and 
which relationships are vital for the ecosystem’s performance. Before explaining the various 
measurements of business network analysis, the different types of interactions between actors must 
be described first.  

 

2.2.1 Relationships 
Multiple research domains have focused on analyzing inter-firm relations. From a BE perspective, 
relationships can be tangible (monetary), which generates revenue for all the participants. Intangible 
connections refer to cultural and social interactions (not financial) (Battistella et al., 2013). When 
analyzing relationships form a social network perspective (SNE), interdependencies can be social like 
knowledge sharing, friendship or transfer of funds (Davis, 2016). Maas is perceived as a disruptive 
innovation that requires new roles and new forms of relationships with new risks and opportunities, 
and thereby, interdependencies can also be analyzed from a transition perspective. 

Transition studies aim to understand innovation transitions and how these transitions emerge 
and develop. Moreover, this domain focuses on interdependencies on actor and system-level and how 
these relationships could change and swift over time (Avelino & Rotmans, 2009).  The focus of analysis 
is mainly on the actor’s ability to mobilize different types of resources to exercise power against or in 
favor of a new socio-technical system (Avelino & Wittmayer, 2016). However, what kinds of resources 
do the interactions consist of within a hybrid business ecosystem?  

According to Razavi, Moschoyiannis, and Krause (2009), a digital business ecosystem is a self-
organizing digital infrastructure aimed at creating a digital environment for networked organizations 
that support cooperation, knowledge sharing, the development of open and adaptive technologies 
and evolutionary business models. Moreover, data is a subset of knowledge sharing, and therefore, 
according to SNE, transitions studies, and older economic approaches, this type of transaction between 
actors is intangible (Davis, 2016). Additionally, intangible resources entail the accessibility to (new) 
technology and the internet, and knowledge and time (Madelli, 2002). However, data can be seen as 
a product that generates revenue in the digital economy, which aligns with the definition of tangible 
transactions, according to the studies above.  

Development and exploitation of intangibles is a crucial feature of the digital economy (OECD, 
2014). Intangible resources are considered as the cornerstone of value creation and economic growth 
for companies in the digital economy. Digital companies rely on software and commit R&D 
expenditures to develop existing software or to develop new software products. Every organization 
that has incorporated technology into their business model relies heavily on intangibles to manage 
tangible resources. Haskel & Westlake (2018) state that tangible assets can be seen as IT-equipment, 
non-computer equipment, products, services, and monetary, while intangible assets consist of 
software, databases, IPR, and capabilities.  

All the different perspectives on interactions, relationships, and transactions between actors 
are summarized in Table 3 here below.  

 
Table 3. Summary of different types of interactions and related resources. 

BE 
(Battistella et al., 2013) 

SNE 
(Davis, 2016) 

TR 
(Avelino, 2016) 

Digital BE 
(Razavi, Krause and 

Moschoyiannis, 2009) 

Tangible  Intangible  Social interactions Tangible  Intangible  Tangible  Intangible  

Monetary 
 

Cultural 
and social 

Knowledge sharing 
Funds 
Trust 
Transfer 

Natural 
Monetary 
Human 
Artefactual 

Mental 
Information 
Ideas 
Beliefs 
Knowledge 

Hardware 
products, 
Services, 
Technologies, 
Money 

Data, 
software, 
accessibility 
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Table 3 shows the difference in perception regarding interactions and transactions between actors. 
Since the ecosystem consists of digital and non-digital interaction between actors, the paper cannot 
just follow one perspective. Consequently, the analysis must include resources that are critical for a 
hybrid business ecosystem. However, literature on MaaS must be reviewed first to determine the what 
kinds of interactions should be included into the analysis.  
 

2.2.2 Measurements of network metrics 
As mentioned earlier, the critical units of BE analysis are the nodes and the interdependencies. Based 
on both units, some aspects of the inherent structure of the ecosystem can be determined.  

Network centralization indicates the degree to which a network consists of centralized actors 
(Kilduff and Tsai, 2003). This element entails the distribution of centrality in the system. This means 
that it reflects what extent the fluxes of the business network are concentrated in one or more actors 
(Kilduff and Tsai, 2003). According to Battistella et al. (2013), the centrality of an ecosystem should be 
calculated based on the domain (MaaS), type of relationships (intangible and tangible), and the 
network dimensions (number of nodes). Besides, they stated that a high degree of centralization (over 
60%) results in a star-structured network and consists of central players, while a low value for 
concentration (less than 30%) means that the structure of the system is distributed.  

Three essential measurements regarding the nodes can be calculated for each node. The in-
degree shows the number of incoming edges in a directed graph. The out-degree is the number of 
edges that are going out of a node in a directed graph. Generally, a node that has a high degree of 
incoming and outcoming edges has much influence and is considered as necessary, and thereby, both 
indicate the significance and the importance of a node (Sharicz, Toni & Nonino, 2010). For example, if 
an actor has a high degree of incoming edges, the actors are considered vital because it is the 
destination of many relationships (actor receives money from other actors). While the actor with the 
highest number of outgoing edges is considered as the most influential stakeholder since it is 
connected to many actors of the network and can influence the behavior of partners, both 
measurements tell the exposure of the node and if the specified node can directly affect the 
performance of the system. 

The third measurement is the betweenness of an actor and shows the centrality measure based 
on the extent to which an actor lies on the shortest path between two other actors in the network. 
Therefore, it shows the size to which a certain actor is an intermediary (Battistella et al., 2013). The 
higher is the value of betweenness, the more an actor is an intermediary in the network that is 
analyzed. This means that the intermediary has acquired a powerful and centralized position since 
many resources flow through this node (Buth, 2018). Therefore, it determines the node’s (informal) 
power and the ability to control flows of tangible or intangible sources.  

Another measurement from SNE that could be useful to take into account is the Eigenvector 
centrality that originates from social network analysis. Eigenvector centrality measures the influence 
of a node in a network based on the centrality of directly linked partners. Consequently, the 
measurement tells if a node is connected to influential nodes and in a social network. According to Ter 
Braak (1986), the degree is based on the concept that connections to nodes with high scores contribute 
more to the node that is being evaluated than relations with low scoring nodes. Therefore, it measures 
not only the number of connections a node has but also the value of the connected nodes. If an actor 
has a high value of eigenvector, the evaluated actor is connected to many other influential 
stakeholders (Ter Braak, 1986).  

Consequently, visualizing the configuration of the expected business network and analyzing 
the data network helps to understand stakeholders’ potential authority and influence in the MaaS 
ecosystem. As mentioned before, stakeholders could form a consortium in favor of or against a 
particular transition, development, or innovation. Moreover, it is common knowledge that any 
organization prefers a relationship with an influential and powerful partner to stay relevant within the 
business network, also called strategic alliances (Grant & Baden-Fuller, 2004; Mowery & Oxley, 1996). 
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In other words, stakeholders can use their authority and influence to accelerate or hamper the 
required collaborations for the development of innovations.  

Therefore, the next section will discuss how the network metrics (NM) of the above help to 
analyze the identified innovation risks from the IE perspective more in context. The findings of the next 
sections will form the basis of the conceptual model.  

2.3 Innovation risks and network metrics 
The previous sections have elaborated on ecosystem theories first and then explored business network 
theories. Studying innovation ecosystem theory helped to understand why an innovation ecosystem 
approach is suitable to analyze the risks. This approach helps to identify the dynamics between the 
associated actors and at which actors the risks take place. Furthermore, the IE perspective helps to 
categorize the risks into innovation risks, which must be approached by the innovation’s focal firm 
differently. Consequently, the focal firm must assess the interdependence risks of coordinating with 
complementary innovators (co-innovations), the integration risks of managing the focal project (co-
adoption), and, eventually, must ensure that the innovation consists of the required specification and 
that the market is ready (execution). 

Even though this perspective includes the business model of others, the view lacks to analyze the 
partners’ influence in the ecosystem. Moreover, it fails to address the incentives of stakeholders. For 
example, complementors or intermediaries with high authority and influence could be catastrophic 
when they are hesitant toward the innovation or trying to slow down the development by disrupting 
collaborations. 

By reviewing the business network theory, the paper can evaluate the inherent structure of MaaS 
initiatives to determine if there are actors that could be very influential or important due to their 
position. If these kinds of actors lack the incentives to cooperate, the risk category of innovation risks 
can be more severe than initially estimated. Consequently, the BE approach helps to provide 
visualization and a narrative of the complexity of the interrelationships between all the entities 
involved in the ecosystem of MaaS. BN gives, therefore, the innovation risks more context, and 
thereby, actors within the ecosystem.  

Consequently, a combined analysis of IE and BN allows to assess the innovation risks’ associated 
stakeholders and interdependencies. Moreover, the incentives of stakeholders are included in the 
analysis as well. As a result, the combined method contributes to effective decision-making and 
efficient communication in MaaS governance. 

For example, the construction industry has shown that most risks are associated with different 
stakeholders and that the stakeholder-associated risks could have a more significant impact than 
initially estimated (Cole, 2009). Therefore, a holistic assessment that includes the influence of 
stakeholders and the risk associated with them is vital during the implementation (Jing and Qin, 2011), 
in this case, of MaaS initiatives. According to Beuren & Priemus (2002), to formulate proper risks 
management, questions that have to be asked are “Who is associated with whom and in what ways do 
these stakeholders depend on each other?”. 

When analyzing the tangible business network of the ecosystem, higher values in terms of NW 
create more incentives for actors to participate in the value proposition since it allows them to 
appropriate enough value an being more in control over the outcome of tangible units. As a result, 
critical stakeholders should have higher betweenness centrality and eigenvector centrality. This aligns 
with the IE approach, where complementors and intermediaries must perceive enough benefits to 
participate in the value proposition appropriately.  

However, it is possible that these kinds of actors do not have the incentives to participate while 
having higher NW within the tangible business network. If this is the case, it becomes difficult for the 
innovation to reach the end user since the complementors and intermediaries of the innovation are 
the stronger members of the ecosystem. Therefore, it is essential to analyze the tangible business 
network in order to indicate the extent of the authority of complementors and intermediaries that do 
lack the incentives to cooperate appropriately. 
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On the contrary, analyzing the intangible business network helps to identify stakeholders that 
could be important because of knowledge distribution. Stakeholders with a higher betweenness 
centrality or eigenvector centrality can create social capital toward (or against) the innovation in the 
intangible business network. Furthermore, actors with higher NW can control the flow of information 
and control projects that bring together separated clusters from opposite sides of structural holes 
(Burt, 1992). Therefore, actors that are responsible for answering specific innovation risks should have 
a higher degree in terms of NW in order to overcome these problems better. Alternatively, the actor 
at which the innovation risks originate should be directly linked to actors with higher NW values. 

It is, therefore, expected that actors’ network metrics might affect the impact of the innovation 
risks. Yang & Zou (2013) have developed a method for analyzing stakeholder-associated risk in complex 
green building projects to determine the impact of hazards. They did this from a network perspective. 
To build their model, they have analyzed Social Network theory (SNA), which is quite similar to the BN 
that has been reviewed in the previous section. Even though the focus and domain are not the same, 
their method can be used for the conceptual model’s foundation. Furthermore, it validates to merge 
IE and BN into one theoretical model.  

IE and BN methods both state that the first step should be to identify the boundary of the 
ecosystem (Battistella et al., 2013; Yang & Zou, 2013; Adner & Kapoor, 2010). After reviewing IE, it has 
been chosen to determine the boundaries of the MaaS ecosystem based on the definition that is given 
in section 2.1.1. The second step consists of assessing the relationships (Battistella et al., 2013; Adner, 
2012). Section 2.1.1 elaborated on the different types of innovation risks and how they affect others 
along the value chain. Section 2.2.1 discussed the different kinds of interactions that can take place in 
the business network of MaaS ecosystems. Combined, both perspectives make it possible to identify 
the interrelationships between actors and their associated risks. Steps three and four must visualize 
the network to analyses the network data correctly (Cross, 2004; Scot, 2000; Wasserman & Faust, 
1994), which has been discussed in section 2.3.1.  

Yang & Zou (2013), stated in their analysis that the impact of risks can be determined by the degree 
(higher immediate effect)(Lam et al., 2010; Wasserman & Faust, 1994), betweenness centrality (higher 
control over impact passing through it)(Pryke, 2012), and the eigenvector centrality (higher overall 
impact in the entire system)(Katz, 1953). Besides, they argued that the number of actors associated 
with a specific risk also affects the impact.  

However, Tang & Zou (2013) have analyzed the impact of risks (similar to SQ1) while this study 
aims to explain the impact of stakeholders. Even though the focus is not the same, it validates to use 
the same network metrics since the effects of these network metrics stay the same. Therefore, 
merging IE and BN in the context of MaaS literature results in a conceptual model that allows to 
estimate the extent of stakeholders' influence on the implementation of MaaS through the 
interrelationships in the business network and the functions of these actors.  

As a result, the conceptual model will analyze the potential impact of MaaS stakeholders based 
on the following indicators: 
 

IE 
1. Number of risks 
2. Risk category of the risks 
3. Function of actor 
BN 
4. Degree 
5. Betweenness centrality 
6. Eigenvector centrality 
7. Density of network 
8. Centralization of network  
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Besides, the density and the centralization of the network indicate if the configuration of the 
ecosystems ensures alternatives to mitigate the authority or the influence of certain actors. 
Consequently, it is essential to include this network metric into the analysis as well.  
 

2.3.1 Estimation of stakeholders’ influence 
The risk category consists of three different values, namely 1 (green/low), 2 (yellow/medium) and 3 
(red/high). Secondly, the amount of risks that an actor is concerned with contributes eventually to the 
actor’s willingness to cooperate or not. It can be assumed that when the number of risks increases at 
a certain actor, the actor’s incentives to participate decrease. Especially, when innovation risks are not 
additive but multiplicative, which is the case with co-innovation and co-adoption risks (Adner, 2012).  

Furthermore, it is unknown to what extent actors’ NW affects the impact (risk category) of 
innovation risks. For example, the tangible betweenness centrality of an entity (A) is 23.0, which has 
the responsibility to address innovations risk X, while entity (B) is the intermediary that forms the origin 
of innovation risk X, which has a value of 24.00. This means that almost a quarter of indirect 
interactions run through each node and that B manages more fluxes than A. However, is not clear if B 
has enough authority to overrule A, and thereby, to hamper the innovation in reaching the end-user 
(US) through the innovation risk (X).  

The same applies when analyzing the intangible values of NW of actors. It is hard to determine 
to what extent the betweenness or eigenvector centrality of A must be to have sufficient access to 
knowledge in order to mitigate the innovation risk at B, which is an intermediary or complementor in 
the context of innovation risk X. Consequently, it may be a good method to translate the values of NW 
into weight factors to illustrate the difference in importance and power between actors better.  

Mean per node (1) can be calculated by dividing the sum of the betweenness- or eigenvector 
centrality by the number of active nodes in the network. To define weight factors (WF), nodes have to 
be categorized into classes. Consequently, the absolute sample size (2) of each group can be calculated 
by dividing the difference between the minimum and maximum value of the specific network metrics 
by the number of wanted groups. The formulas are illustrated below. 
 

𝑀𝑒𝑎𝑛 𝑜𝑓 𝑁𝑀 𝑝𝑒𝑟 𝑛𝑜𝑑𝑒 =  
𝑆𝑢𝑚 𝑜𝑓 𝑁𝑀

𝑎𝑐𝑡𝑖𝑣𝑒 𝑛𝑜𝑑𝑒𝑠 𝑖𝑛 𝑡ℎ𝑒 𝑛𝑒𝑡𝑤𝑜𝑟𝑘
       (1) 

𝐴𝑏𝑠𝑜𝑙𝑢𝑡𝑒 𝑠𝑎𝑚𝑝𝑙𝑒 𝑠𝑖𝑧𝑒 =  
(𝑚𝑎𝑥.𝑁𝑀−𝑚𝑖𝑛.𝑁𝑀) 

𝑤𝑎𝑛𝑡𝑒𝑑 𝑔𝑟𝑜𝑢𝑝𝑠
       (2) 

Furthermore, it can be assumed that the nodes that are categorized into the group that contains the 
mean of the specific NW, do not have the position to overrule other nodes or the ability to allocate 
enough intangible units to address an innovation adequality. This assumption made it possible to 
estimate the weight factor (WF) of each group for each network metric relatively. Therefore, the 
weight factor for every group that involves the mean of the specific NM is set to 1, which means that 
this group is set as a reference and does not have the influence to mitigate or strengthen the risk 
category of innovation risks more than others. The second assumption is that the WF must be zero for 
nodes that have no value for NM.  

Additionally, the maximum value of the weight factor (3) is based on how many times more 
influential the highest group is compared to the mean. Consequently, the maximum value of the WF 
can be calculated by dividing the maximum by the mean of the NM since this indicates the relative 
significance among the entities involved.  

Finally, the step size of the weight factor per category (4) can be estimated by first calculating the 
difference between WFmax and WFmean (WF = 1).   Then the difference must be divided by the number 
of groups that is between the mean and the latest group.  

Consequently, it is possible to estimate the weight factor per category (5) by starting from the 
mean, (WF = 1), and adding up the calculated step size per weight factor per class continuously until 
the maxim weight factor is reached at the latest group. On the contrary, repeatedly subtracting the 
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founded interval for the weight factor per class is required for the groups that are placed bellow the 
group that involves the mean. Again, the mean group is the starting point, of which the weighted factor 
is set to 1. The formulas are shown below.  

 

𝑀𝑎𝑥. 𝑣𝑎𝑙𝑢𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑁𝑀 =  
𝑚𝑎𝑥.𝑣𝑎𝑙𝑢𝑒 𝑜𝑓 𝑁𝑀

𝑀𝑒𝑎𝑛 𝑜𝑓 𝑁𝑀 𝑝𝑒𝑟 𝑛𝑜𝑑𝑒
      (3) 

 

𝑆𝑡𝑒𝑝 𝑠𝑖𝑧𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑝𝑒𝑟 𝑔𝑟𝑜𝑢𝑝 =  
𝑚𝑎𝑥.𝑣𝑎𝑙𝑢𝑒 𝑤𝑖𝑒𝑔ℎ𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑜𝑓 𝑁𝑀−1

𝑙𝑎𝑡𝑒𝑠𝑡 𝑔𝑟𝑜𝑢𝑝 𝑛𝑢𝑚𝑏𝑒𝑟−𝑔𝑟𝑜𝑢𝑝 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑡ℎ𝑒 𝑚𝑒𝑎𝑛
   (4) 

 
𝑊𝑒𝑖𝑔ℎ𝑡 𝑓𝑎𝑐𝑡𝑜𝑟 𝑝𝑒𝑟 𝑐𝑎𝑡𝑒𝑔𝑜𝑟𝑦 = 1 + Nx − m ∗  C       (5) 
 
Where; 
 
𝑁𝑥−𝑚 = [Group number of category X] – [Group number of the category that involves the mean] 
C = step size of weight factor per group 
 
By using formulas 1-5, it is possible to compute the WF for all the different categories relative to the 
descriptive statistic of each NM. Therefore, it is possible to determine the relative extent of actors’ 
importance and influence.  As a result, the new weighted values of actors’ NM are relative, which 
illustrates more clearly to the extent of some stakeholders’ importance and influence in the MaaS 
ecosystem. Primarily, it gives an indication which entities should be responsible for solving a specific 
innovation risk based on the underlying structure of the ecosystem.  Furthermore, it gives an indication 
if critical stakeholders have the influence or authority to affect the collaborations that are necessary 
to implement MaaS.  

In chapter 3, the aim is to identify the values of the presented indicators in Formulas 1-5. 
However, a better understanding about the case, MaaS, is essential and must be reviewed first.  

2.4 MaaS literature  
As is stated in the introduction of this paper, there are many reasons to revolutionize individual and 
joint mobility (Leichenko, 2011; Friend & Moench, 2013). Such sustainable mobility innovation aims to 
reduce the negative externalities that come along with transportation (Köhler et al., 2009). Dutch 
research institutions have indicated that congestion in the Netherlands will increase by 28 percent in 
2028 (KiM, 2017; CBS, 2015). These issues regarding congestion will be a significant bottleneck for the 
five largest cities in the Netherlands. Therefore, achieving smart and sustainable mobility for the future 
generation is a priority for almost all municipalities in the Netherlands.  

Even though MaaS may answer all these challenges, it challenges the current transportation. 
Predecessors are mobility services like Lyft, Uber, and relatively new; Felyx in Amsterdam. These 
platforms use technologies like IoT and Artificial intelligence (AI). Moreover, another component that 
they have in common is sharing.  

According to Belk (2009; 2004), sharing involves the process of facilitating what is ours to others 
for their use or the other way around; the process of receiving something from others for our use. 
Jittrapirom et al. (2017), state in their article that actors in the smart mobility sector have an increased 
interest in shared services, and thereby, there is a movement toward a sharing economy (Frenken & 
Schor, 2017).   

This can be seen as a favorable trend, however, sharing in the sharing economy means that 
“consumers granting each other temporary access of their under-utilized physical asset (idle capacity), 
possibly for money” (Frenken & Schor, 2017. Pp 5). Due to the involvement of a monetary reward 
system, the sharing economy will always have as (negative) effect that organization (more users, 
means more money) and consumers (earning money by renting out idle capacity) behave as 
competitors.  
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In the context of MaaS, the SMS sector experiences internal competition and competition with the 
PT market (Smit, 2019). All these organizations differ in their business model (BM) but do have one 
similarity in how they generate revenue: users. Therefore, the definition of MaaS will be different for 
every actor, probably based on the individual’s business model. In order to answer the research 
question, a description of MaaS is required.  

 

2.4.1 Definition of MaaS 
Many explanations are used to describe MaaS. Mostly, in academic research, MaaS should be a 
platform to integrate multiple mobility services (bike-sharing, car-sharing, ride-sharing, journey 
planners apps) into one common platform. Besides, such a platform must be a data-driven and user-
centric mobility system to challenges the ownership of private vehicles (Goodall et al., 2017). In other 
words, it has to be a multi-modal system that has tailored mobility packages (Hietanen, 2014). 

Jittrapirom et al. (2017) have formulated the nine core principles that a MaaS initiative should 
consist of, based on summarizing multiple definitions of MaaS gained from MaaS literature. The nine 
principles are as following; integration of transport modes, tariff option, one platform, various actors, 
use of technologies, demand orientation, registration requirement, personalization, and 
customization. They have elaborated on these core principles, which are shown in Table 4 below. 

 
Table 4. Description of the nine core principles of MaaS, based on literature review by Jittrapirom et al. (2017) 

Core Characteristics Description 

Integration of transport modes  A goal of MaaS schemes is to bring together multi-modal 
transportation and to allow the user to choose and facilitating them in 
their intermodal trips to get from A to B.   

Tariff option  A MaaS could provide two different tariff options. 1.) monthly 
subscription or 2.) a payment method where one could pay for the 
exact use of mobility. 

One platform One common digital platform where travelers can find all the 
information that is required to get from A to B.  

Multiple actors MaaS is an integrated system of numerous services, and therefore, it 
requires various actors to develop, to implement, and to scale up 
MaaS initiatives.  

Use of technologies  Since MaaS is considered as a digitalized distribution model for 
multiple services, ICT-solutions are essential for the functioning of 
MaaS initiatives. ICT-solutions have to facilitate payment-services and 
communication between different devices and platforms.  

Demand orientation  MaaS initiatives have to be user-centric. The best service would 
provide the most efficient and comfortable mobility option to serve 
the needs of the customer.  

Registration requirement Users has to register in order to optimize services and maximize 
personal preferences 

Personalization  Since MaaS platforms have to be user-centric, MaaS providers should 
be able to personalize transportation options. Travelers should have 
the possibility to state their preferences to receive transportation 
options that are tailored to their needs.   

Customization After receiving a transportation option, the customer has to have to 
the possibility to change the possibilities entirely to their needs.  

 
Despite the core principles of Jittrapirom et al. (2017), MaaS is still relatively new, and thereby, not 
fully understood. However, many scholars and policymakers do agree that MaaS involves changing 
behaviors (reducing car-ownership) of many stakeholders and has to make use of new technologies 
(Goodall et al., 2017; Jittrapirom et al., 2017). The innovation involves public and private entities and 
is therefore prone to misperceptions between these actors. (de Wilde, 2019; Jittrapirom et al., 2017; 
Muley, 2017 
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Therefore, the Ministry of Infrastructure and Water Management (IenW), as the initiator of 
the seven regional MaaS pilots in the Netherlands, has formulated a definition of MaaS, and all 
participating actors have to accept and use this definition. This definition is obtained from a 
presentation of IenW during a workshop about optimizing mobility in the Netherlands via seven 
national MaaS-pilots. The definition of MaaS is as following; 
 

“The offer of multimodal, demand-driven mobility services, with customized travel options being 

offered to customers via a digital platform (e.g., mobile app) with real-time information, including 

payment and finalization of transactions” (IenW, 2019. Slide 6). 

Following this definition, MaaS consists out of seven functions, which are; personal aspects and 
preferences, plan, book, travel, support, modify, and pay (Mink, 2019). Therefore, it almost aligns with 
all the nine core principles which are described by Jittrapirom et al. (2017).  
 

2.4.2 Market of MaaS 
There is no market for MaaS yet. Many stakeholders and scholars are positive towards the 
implementation of MaaS, but some actors challenge the need for MaaS (Smith et al., 2018a). The 
development of the market is therefore still insecure, but MaaS literature has categorized three 
different scenarios of how the market may evolve, namely: 1.) Winners-take-it-all, 2.) The public takes 
it all, or a 3.) The roaming ecosystem that is considered as open, and multiple initiatives can be created 
(Connekt, 2017; MaaS-Alliance, 2017). The Winner-takes-it-all is a market-driven approach, while the 
second scenario is considered as public-controlled due to contracts, and the latter seems to be a public-
private approach (Smith et al., 2018b).  
 

 

Figure 4. Possible outcomes of the market of MaaS (Maas-Global, 2016). 

Regarding the definition of IenW about MaaS, a fully commercial (Winners take it all) approach is not 
favorable since there is a high risk of discrimination of mobility operators, which results in unequal 
services (Hoadley, 2017). This scenario may give mobility operators inferior bargaining positions 
compared to the MaaS-provider, which may result in high commissions for the mobility operators. 
However, it can be argued that when the private sector dominates the market, companies are more 
capable of developing services to meet the needs of the traveler (Osborne, Radnor, and Nasi, 2013). 
For example, studies have shown that private transport operators prefer a fully commercial approach 
due to the promoting and branding of their services (Kamargianni & Matyas, 2017).  

According to the Dutch government, the main goal of MaaS is to be multimodal and user-
centric, and that private and public actors should have equal chances within the market that is user-
centric oriented (IenW, 2019). This scenario is easier to achieve when the market is public dominated 
because it allows steering the MaaS development towards a societal good. However, private 
organizations experience fewer business opportunities in such a situation (Smith et al., 2018b).  
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According to Casey & Valovirta (2016), a roaming ecosystem is desired that allows multiple 
MaaS-providers, based on PPPs. However, Kamargianni & Matyas (2017) argue that this kind of 
construction is only possible after the establishment of the market. However, for example, the role of 
the government as the initiative taker of the seven regional MaaS pilots in the Netherlands indicates 
the importance of the involvement of the public sector. They could provide an essential role in the 
standardization and integration of MaaS initiatives due to the differences in business models of all 
actors (Smith et al., 2018b). 

Studies of Jittrapirom et al. (2018a; 2018b) have indicated that there is no consensus over if a 
public or private actor should be the MaaS provider within the ecosystem (Table 5). Therefore, ideally, 
during the development phase, there should be a public-private approach. This is in alignment with 
the current strategy of the Dutch government. However, during the implementation phase, it is 
expected that the private sector will mobilize its resources to achieve a more commercial approach 
since this strategy enables them to have better possibilities for branding and to commercialize MaaS 
initiatives.  
 
Table 5. Preferred MaaS operator (Jittrapirom et al., 2018a; 2018b). 

Rank Preferred MaaS operator Selected by % of respondents (n=46) 

1 Transport or service provider 67 

2 3rd Party mobility service provider 63 

3 Local authority  52 

4 National government 26 

5 User ranks (e.g. P2P services) 20 

 

2.4.3 Ecosystem of MaaS 
As stated before, MaaS consists of many different actors that have to interact, wherein the interactions 
are essential to develop and to implement such an innovation. Due to the newness of the concept, this 
section will review studies that have focused on what kind of parties are essential for MaaS initiatives.  

Existing MaaS literature shows that limited research has been done to understand the possible 
ecosystem of MaaS initiatives. Some studies have demonstrated that new types of roles are needed 
(Sarasini et al., 2018; Datson, 2016). Datson (2016) has formulated a simplified value chain to 
understand what kind of new stakeholders or actors might be essential to create the value proposition 
of MaaS initiatives directly to its core business (Figure 5).  

 

 

Figure 5. The simplified value chain of MaaS (Datson, 2016). 

Datson’s (2016) value chain is not holistic since it has left out important actors. Kamargianni & Matyas 
(2017) stated that it is essential for the establishment of MaaS ecosystems that these systems have a 
clear value proposition to convince critical parties to participate in the scheme properly. They have 
categorized the ecosystem into three different levels (Figure 6) to allocate the required stakeholders 
and position them appropriately. As a result, the layer closest to the MaaS provider is considered as 
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the core business actors, which are: data providers, users, and transport operators. The outermost 
layer consists of research institutions, investors, policymakers, unions, and media & marketing firms. 
Kamargianni and Matyas (2017) state that these actors are not directly involved in the operational 
processes but could have an impact on the success of Maas.  

Most studies have concentrated on identifying the main opportunities and key risks and 
prioritized them on importance concerning public and private actors (Smit, 2019). Another research 
has focused on the main threats for MaaS providers regarding the actors within the core business level 
(de Wilde, 2019).  

This paper will use these findings to deeper explore the risks and opportunities for each actor 
within all three levels of MaaS. Then the focus is to identify to what extent actors depend on others to 
understand if the risks of certain actors could be vital for a significant part of the ecosystem, and 
thereby, the functioning of the entire MaaS ecosystem. This will be further explained in the next two 
sections of this chapter.  
 

 

Figure 6. The MaaS business ecosystem (Kamargianni & Matyas, 2017). 

The amount of focused MaaS literature on the configuration of MaaS ecosystems is finite. However, 
prior studies of the above did provide an excellent foundation. For example, Jittrapirom et al. (2018a) 
did formulate a comprehensive list of actors without a description of each actor, while others did 
elaborate on the roles of actors that are directly involved within the core business layer of the MaaS 
ecosystem (Smit, 2019; Kamargianni & Matyas, 2017). Moreover, companies and third sector parties 
have formulated a basis for the value chain of MaaS initiatives (MaaS-Allliance, 2017; Datson, 2016). 
Derived from their findings, Table 6 shows the actors that are directly involved with the development 
of MaaS. Furthermore, some other actors have been added to the list after reviewing the master theses 
of Smit (2019) and de Wilde (2019).  
 
Table 6. Actors involved with the development and implementation of MaaS (derived from the findings of Smit, 2019; 
Jittrapirom et al., 2017; 2018a; Kamargianni & Matyas, 2017; Datson, 2016) 

Level of 
ecosystem 

Actor  Description  

Core business  Mobility operators  This actor provides a MaaS initiative mobility services. They sell the use 
of their flee by travelers to the MaaS provider. A mobility operator 
could provide multiple modalities. A large part of the group is the public 
transport providers.   

Core business Data providers This actor is the key supplier for MaaS providers. They can process data 
of mobility operators and travelers. It has to be done in such a manner 
that it secures the interoperability of different systems. It seems that 
this will be the central data hub of the ecosystem. 

Core business User-groups Represent the interests of the users of MaaS initiatives. They can be 
used to investigate the wishes of the potential users.  
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Extended 
enterprise  

ICT and technology 
developers 

These companies make the software that is needed to run the 
application and to establish a secure ICT infrastructure in order to 
exchange data.  

Extended 
enterprise  

Ticketing + 
payment solutions  

This actor has to develop opportunities for payments (credit card, 
digital wallet, PayPal). Moreover, it has to integrate all ticket solutions.  

Extended 
enterprise  

Journey planners Journey planners should offer intermodal planning capabilities to the 
MaaS platform.  

Business 
ecosystem  

Local authorities 
 

Municipalities are the ones that experience the mobility issues and the 
constraints on the city. They are in the position to design the 
requirements for the governance of MaaS initiatives. Therefore, this 
actor also plays a vital role in the implementation of MaaS. They  could 
lobby for requirements to ease the introduction of MaaS. 

Business 
ecosystem 

Regional 
authorities  

These are institutions that have a significant influence in the 
Netherlands since many regions are working together on topics like 
mobility and transport. Due to the regional partnerships, this actor has 
a strong influence during the introduction of MaaS. For example, 
Brainport Eindhoven and MRDH project. Moreover, new emerging 
problems after the development of MaaS can be challenged by this 
actor through lobbying.   

Business 
ecosystem 

National 
government  

National government could provide subsidies in order to support 
private entities to ease the development of MaaS. For example, IenW 
initiates seven regional MaaS pilots to experiment with MaaS. After the 
development phase, it becomes clear what kind of rules and 
regulations are necessary to implement MaaS successfully. This actor 
could play an essential role in order to implement these new rules and 
regulation. 

Business 
ecosystem 

Investors  During the development of MaaS, investors could be needed to supply 
enough funding for the experimenting that is needed to design MaaS 
application.  

Business 
ecosystem 

Third-party mobile 
service provider  

This represents the firms that do not have their service infrastructure 
but acts as middle-man between providers and users. An example is 
Whim in Finland. Moreover, it can be seen as a competitor.  

Business 
ecosystem 

End-user This actor is vital since a MaaS initiative is user-centric. When the 
requirements are not present to meet the demand of the customer, the 
MaaS platform will not survive   

Business 
ecosystem 

Transport 
infrastructure 
operator 

This actor is responsible for maintaining and operating the transport 
infrastructure. This actor has to work with multiple actors to improve 
the infrastructure accordingly to the needs of a MaaS system. For 
example, areas for shared bikes or vehicles 

Business 
ecosystem 

Mobile phone 
network and 
internet provider 

A well-functioning internet connection is vital for a proper working 
MaaS initiative. These companies have therefore significant influence 
on providing a steady network, and thereby, the implementation of 
MaaS 

Business 
ecosystem 

Research 
institutions 

Knowledge about MaaS is still limited. Therefore, research is necessary 
to study different aspects of Maas 

Business 
ecosystem 

Unions Unions could slow down the implementation of MaaS. An example is 
the introduction of Uber.  

Business 
ecosystem 

Media & Marketing 
firms 

They are important for the branding and commercialization of MaaS 
applications. They are able to increase the awareness of MaaS. 

Business 
ecosystem 

Insurance 
companies 

MaaS challenging the ownership of private vehicles and therefore 
insurance companies have to adapt to the new situation. Moreover, 
when a traveler misses a transfer from train to bus, who’s going to pay 
that ticket? It is expected that insurance companies will play a vital role 
regarding this topic.  

Business 
ecosystem 

Business card 
providers 

It is expected that these actors will feel be threaten when MaaS 
providers offer other payment solutions. However, these actors have 
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long-term partnerships with mobility operators, and thereby, could 
form resistance towards the introduction of MaaS 

Business 
ecosystem 

Automotive  MaaS challenges the ownerships of private cars, and thereby, could 
form resistance towards the introduction of MaaS. However, they also 
can change their business model and start to provide shared services 
on their own. For example, the Daimler Group is actively changing its 
business model in order to participate in MaaS systems.    

Business 
ecosystem 

New 
entrants/start-ups 

As with any other introduction of an innovation, new start-ups and 
other organizations will enter the market and will try to gain market 
share. This could be positive or negative for MaaS providers. However, 
competition is considering as fuel for innovation and therefore good.  

 
 

2.4.4 Challenges of MaaS 
Prior research already has specified the challenges of the development and implementation of MaaS 
(Sarasini et al., 2018; Smith et al., 2018; Jittrapirom, 2017; Li & Voege, 2017). Moreover, Smit (2019) 
has reviewed these barriers and did prioritize them concerning private and public actors. However, 
linking these risks to specific adoption risks and actors based on innovation ecosystem analysis (IE) has 
not been done so far. De Wilde (2019) did this on core business level only and have not included the 
findings of Smit (2019), while the focus of this study is broader than the core business. Therefore, prior 
studies regarding the challenges and enablers will be reviewed to establish a good foundation for this 
research.  

Barriers, challenges, and enablers have been identified on several levels and from different 
perspectives. Sarasaini et al. (2018) have identified weaknesses, strengths, opportunities, and barriers 
in various fields. The various areas are urban development, business models for MaaS, and 
governance. They have reviewed prior research and have surveyed experts of MaaS of multiple 
countries (Table 7).  

 
Table 7. Challenges and barriers regarding the development of sustainable MaaS initiatives (Sarasani et al., 2018). 

Fields  Challenges  

Urban development  A lack of capacity at high demand peaks  

A lack of public transport coverage in rural areas and during the night 

Lack of mobility services  

Slow dynamics of urban change  

Lack of adequate competence with city planning and a need for infrastructural 
investment  

User perspective Lack of knowledge regarding the target group 

Hard to change travel behavior 

Attitude towards mobility is hard to change  

Business model Lack of collaboration that restricts the development of new business models 

The dispersion of profits in the ecosystem of Maas 

Estimated low margins of a MaaS system 

Which parties taking the new roles  

More expensive than public transport  

Governance  Existing policies that support private car ownership 

Incompatible technical and quality standards 

In effective public sector mechanisms (concessions)  

Uncertainties regarding the overall governance framework for MaaS 

 
The study of Li & Voege (2017) has focused on requirements that are necessary for the operation of 
MaaS initiatives. Based on these requirements, they have developed a checklist for potential 
developers of MaaS when a particular party wants to implement MaaS in a city. Moreover, Li and 
Voege (2017) have formulated challenges regarding the implementation of MaaS in cities on categories 
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like user perspective, business model, and policy support. The first challenge is that it might be hard 
to make a user switch from current travel applications to one common digital platform. The second 
challenge is data sharing. For a well-functioning MaaS application, multiple actors have to be willing to 
share their data. Moreover, another problem is that the development may require tremendous 
financial support through subsidies to develop a proper business model.    

Smith et al. (2018), have used an institutional system approach (IRIMS framework) to set up 
drives and barriers of MaaS development in Sweden and Finland. They have compared the drives and 
restrictions of both countries (Table 8).  

 
Table 8. Summary of influential institutional drives (+) and barriers (-) for Finland (FI) and Sweden (SE) (Derived from Smith 
et al., 2018, pp.7). 

 

Jittrapirom et al. (2017) have elaborated on the necessity of additional research on topics in the fields 
demand- and supply-side modeling. The former emphasizes the user-centric service of MaaS, which 
provides travelers with a large variety of mobility options. They argue that this will change the needs 
and preferences of consumers, and thereby, will have an impact on travel behavior. Therefore, studies 
on modeling user’s acceptance factors are necessary. The latter is concerned with providing on-
demand services, which results in new and proper modeling of vehicle fleet optimization and new 
strategies for allocation. 

Moreover, Jittrapirom et al. (2017) described two leading organization issues. The first one is 
getting all parties to use and adopt Maas. The second one is getting an installed base of users for all 
parties involved to create and capture enough added value of using a MaaS platform.  

Furthermore, Jittrapirom et al. (2018b) explored the prospects of MaaS. The study aimed at 
clarifying initial MaaS markets, barriers, and measures to overcome these barriers. Consequently, they 
have contributed to the general understanding of MaaS development by addressing the planning of its 
implementation in a systematic manner (Jittrapirom et al., 2018a). The main risks are shown in Table 
9. 

 
Table 9. The identified main risk of MaaS (Jittrapirom et al., 2018b) 

Rank Most significant vulnerability Selected by respondents (%) 

n=35 

1 Crucial actors are unwilling to collaborate  89% 

2 lack of an appropriate and attractive business model  57% 

3 Travelers do not recognize the added value of MaaS 43% 

4 A weakening of financial and political support 37% 

5 Insufficient physical structure  37% 
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Smit (2019) has summarized most of the barriers, challenges, and enablers of MaaS initiatives and 
prioritized them concerning public and private actors in the Netherlands. She has done this by using a 
Delphi study approach. A lack of an appropriate business model and existing public transportation 
concession are both considered as high priority challenges in the Netherlands (Smit, 2019). Many 
interviewees of her study responded that it is hard to develop a feasible business model due to lack of 
investments, the flexible position of public transport companies and that business models for using 
MaaS differ wholly compared to the currently used business models in the transport sector. 

Moreover, the respondents of her study mentioned that concessions harm the development 
and implementation of MaaS due to the exclusiveness and long-term characteristics of these 
concessions. It results in a stiff environment, while MaaS asks for flexibility. Moreover, these 
concessions result in no financial incentive for mobility operators to cooperate (Smit, 2019). A 
summary of her results is shown in Table 10 below.  

 
Table 10. Summary of the challenges of MaaS and the related priority (Smit, 2019). 

Challenge  Description  Level of 
priority  

Limited public budget  A limited public budget could limit the number of 
investments that are essential during the development 
phase of MaaS 

Low 

The insufficient physical 
transport structure  

It can be expected that the current transport infrastructure 
must be changed since the modality of MaaS could result in 
new designs of transfer points of mobility.  

Low 

Lack of an appropriate 
business model  

A proper business model is needed since companies will 
need these assurances to start with exploiting of MaaS. It is 
expected that it will differ completely  

High 

Existing public transport 
concession  

In the Netherlands, public transport is arranged through 
concessions issued by political parties. It determines the 
requirements for which a public transport party can provide 
a service in a particular area. Therefore, it could be 
hindering the implementation of MaaS. 

High 

Existing ICT conditions   A proper ICT infrastructure should facilitate secure real-time 
data between all parties involved, which is lacking now.  

Medium 

Limitations informal 
regulation regarding finance 
and operation  

Existing (mobility) governance is limiting the development 
of MaaS due to a lack of knowledge.  

High 

Perception of the limited 
value proposition of MaaS 
service by important actors  

Companies are skeptical and hesitant. For example, simply, 
they do not believe that MaaS is not the answer to mobility 
problems.  

High 

Low appreciation of MaaS 
by potential users 

The current traveler is mostly unaware of the concept of 
MaaS. Moreover, resistance is expected of those who favor 
the benefits of owning a private car.  

Medium  

 

De Wilde (2019), has identified the principal risks of MaaS on core business level and categorized them 
into execution, co-innovation, and co-adoption risks (Table 11). The aim was to understand if 
Blockchain is a proper technology to challenge the dangers of MaaS on the core business level. He 
formulated the ecosystem of the core business and identified the risks for all entities that are directly 
related to the functioning of MaaS (Figure 7). In the MaaS literature, he recognized that the MaaS 



36 
 

provider and the transport operator both carry a significant risk on the core business level. While the 
focus is not entirely the same, his findings can be used as the foundation for this research.  
 
Table 11. Risks identified in the core business level in MaaS literature (de Wilde, 2019). 

Risk Type of risk Related actors Risk 
category 

Proposed solution 

Technology architecture  Execution MaaS provider Green Use current 
technologies 

Back-end Architecture  Execution MaaS provider Yellow Single identity  

Brand image  Execution MaaS provider Red - 

Operational costs Execution MaaS provider Red - 

Roles when the system 
fails  

Execution MaaS provider Yellow Arrangements and 
contracts 

Inclusion of the needs of 
the end-user 

Execution MaaS provider Red System optimized 
for travelers’ needs 

Ridesharing and 
behavioral change 

Execution MaaS provider Red Gamification and 
subscriptions  

Technology architecture  Co-innovation Data providers Yellow Advances in big 
data and cloud 
computing  

Data integration API Co-innovation Data providers Green Create simple 
friendly APIs 

Sensors in Vehicles  Co-innovation Transport providers Green Cheap sensors or 
smartphones  

Integration of ticketing 
system  

Co-innovation Transport providers Red - 

Open data  Co-adoption Transport providers Red Policy intervention 
or data security 
protocols  

Changing business models   Co-adoption Transport providers Yellow Contracts and 
arrangements  

Policy for MaaS Co-innovation Regulators & Policy 
makers 

Yellow - 

 

 

Figure 7. The ecosystem of the core business of MaaS, according to de Wilde (2019). 

Eventually, the main risks are identified in previous MaaS literature. Smith et al. (2017) did use an 
IRIMS framework of which the focus is to identify various institutional arrangements that act as both 
driving and barriers to the development and deployment of MaaS. They did conduct interviews with 
stakeholders from Sweden and Finland. They stated in their article that the difference in context 
between both countries did matter regarding the development and implementation of MaaS. Sarasani 
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et al. (2018) identified the risks by conducting an email survey that did consists of respondents who 
originated from ten different countries. However, a gross amount of the respondents was Swedish 
(28%) and Finish (19%).  

Furthermore, Jittrapirom et al. (2018b) conducted a Delphi study for identifying the future 
market for MaaS and its inherent barriers and how to overcome these barriers. The panel of 
respondents did consist of experts from ten different industries, of which a small group of experts was 
active in the transport and mobility sector. Smit (2019) used a Delphi study as well to prioritize the 
identified risks of Jittrapirom et al. (2018b). The panel of respondents did consist of Dutch MaaS 
experts, and thereby, she indicated which risks are critical for MaaS in the Netherlands.  

Finally, de Wilde (2019) identified the innovation risks of MaaS on the core business level and 
did research the feasibility of Blockchain to address the innovation risks. Moreover, de Wilde (2019) 
linked these risks to specific stakeholders. However, he did not analyze the risks in context and did this 
purely based on reviewing current MaaS literature and secondary data.  

Therefore, the identified risks of previous literature on MaaS will be used as the foundation of 
this research because no large-scale practices exist currently. Consequently, no proper quantitative 
datasets are available to measure specific effects. Hence, no empirical or statistic study has been done 
so far to analyze the impact of these risks on the implementation of MaaS.  

Over time, however, quantitative data sets will arise, which makes it attractive for researchers 
to measure the impacts of risks or the influence of specific stakeholders on MaaS. Therefore, this study 
wants to formulate a model to quantify the identified risks contextually and intends to determine ti 
what extent stakeholders may be influential during the implementation of MaaS. Consequently, it is 
required to understand (quantitatively and qualitatively) how the internal business network of the 
MaaS ecosystem is going to be established. By quantifying the expected business network of the Dutch 
MaaS ecosystem, it is possible to indicate if there are centralized stakeholders that could be vulnerable 
during the implementation. Consequently, it will help to give an indication, and more critical, a basis 
for further research to study the extent of risks regarding the implementation of MaaS in the 
Netherlands. Analyze current MaaS literature is, therefore, essential to establish the foundation of this 
study.  

 

2.4.5 Conclusion 
In section 2.4.3, the ecosystem of a MaaS initiative is described based on literature on MaaS. It is 
noticeable that scholars like Jittrapirom et al. (2017) have merged multiple disciplines into an 
ecosystem approach, which is based on the theory that is described above. Goodall et al. (2017) state 
that MaaS is highly complex due to the multi-actor component, and thereby, MaaS has to be co-
adapted and co-innovated by and with multiple stakeholders. It is therefore considered as an 
interconnected ecosystem that can be illustrated as a web-based structure (Mutsearts, 2015), which 
aligns with the definition of IE that is given in section 2.1.1.  
 Furthermore, section 2.4.3 (ecosystem of MaaS) and section 2.4.4 (Challenges of MaaS) 
illustrated that the ecosystem and its challenges consist of digital and non-digital interactions between 
actors. Therefore, the ecosystem of MaaS can be considered as hybrid (section 2.2.1). The research 
must include, therefore, multiple perspectives when analyzing the internal business network of the 
MaaS ecosystem.  

In the context of MaaS, this research uses the classification of tangible and intangible 
interactions of Battistella et al. (2013) (business network) and Razavi, Krause and Moschoyiannis 
(2009) (digital business network). Therefore, relations or transactions are tangible when at least one 
party that involved during the process earns money. For non-digital interaction, this means products, 
services, hardware, and materials.  All other assets or requirements that must be transferred between 
actors during an interaction are classified as intangible. For the digital environment of MaaS, tangible 
interactions are quite similar but intangible interactions are consisting of, for example, datasets, 
software, and the capability to access certain technologies or the internet. However, stakeholders’ 
incentives to influence the behavior of others toward MaaS is essential to understand the impact of 
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actors in the system. It is, therefore, vital to include social capital and trust in the analysis as well, which 
must be classified as intangible. Consequently, tangible relationships can be evaluated basing on 
monetary fluxes, and intangible relationships represent the exchange flows of knowledge and 
information (OECD, 2014). 

Now IE, BN, and MaaS literature have been discussed and linked. Therefore, the third chapter 
will present a systematic literature review of the current literature on MaaS to develop a canonical 
ecosystem on MaaS first (section 3.1).  As a result, it is possible to define innovation risks and their 
associated stakeholders and dynamics. Furthermore, the results will be visualized into business 
networks, which can be analyzed in order to calculate the value of NMs per actor. Besides, the 
visualizations can be used to identify overlooked ecosystem members and interactions by Dutch MaaS 
experts. Consequently, the second and third chapter enable to develop a conceptual model and to 
formulate an interview design to collect the required data properly. The results of the conducted 
interviews in chapter five form the basis for the third part of this study in which the blind spots of MaaS 
will be identified. 

3. Conceptual model 
In this chapter, the aim is to develop a canonical ecosystem of MaaS based on IE theory, BN theory, 
and literature on MaaS. Consequently, it is possible to determine the influence of MaaS stakeholders. 
The different risks and challenges are already identified, but they will be linked to actors based on the 
value bleu print of Adner (2012). As a result, the dynamics between the associated actors can be 
illustrated clearly. 

For the implementation of MaaS, it would not be favorable if intermediaries and 
complementors possess an essential position within the ecosystem while not having perceived 
benefits. They could hinder the adoption rate or the development if they cannot appropriate enough 
value to overcome the investments and risks to participate in the value proposition of MaaS. On the 
contrary, illustrating the dynamics of innovation risks helps to identify what kind of stakeholders could 
help to support or even accelerate the introduction of MaaS initiatives.  This knowledge is useful for 
the governance of future MaaS initiatives.  
 Due to the exploratory nature of the research, a more holistic approach is considered 
appropriate. MaaS is a new concept relatively, and thereby, the aim is to formulate a model that 
applies to multiple cases related to MaaS. Therefore, generalization is necessary for the research 
purpose. Consequently, the main barriers and challenges of Smit (2019) can be used since they are 
formulated and explicitly prioritized in the Netherlands. 

However, using the theoretical set of stakeholders in prior research is considered as a 
limitation, yet, many MaaS literature is reviewed to reduce the subjectivity. Furthermore, the 
interdependencies can be assumed based on prior research regarding the business architecture of 
MaaS platforms.  

In order to link the barriers and challenges of prior research (Smit, 2019; Sarasini et al., 2018 
Smith et al., 2018; Jittrapirom, 2017; Li and Voege, 2017) to the innovation risks, the theoretical 
framework of Adner (2012) has to be the basis of the first part of the conceptual model.  

The second part focusses on creating a model that illustrates the expected tangible and 
intangible relations among all the entities that are involved during the implementation of MaaS. 
Literature has proposed multiple approaches in the forms of value networks and business ecosystem 
analysis (Weigand, 2007; Gordijn et al., 2000). The measurements that are described in section 2.3.2 
will be used for visualizing the inherent structure of the ecosystem of MaaS. The measurements are 
considered as appropriate since they are almost similar to the BN methodology of Battistelle et al. 
(2013). They have formulated a methodology for analyzing and modeling the ecosystems as network 
structures interacting one with each other for case study analysis. The IE perspective of Adner (2012) 
and the BN perspective of Moore (1993) will be merged into one generalized and comprehensive 
model to illustrate what type of actors within the MaaS ecosystem could influence the implementation 
of MaaS based on their risks, benefits, position, and interdependencies.   
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3.1 Explaining the boundaries and the inherent interactions, benefits, and risks 

3.1.1 The value blueprint 
Adner (2012) has formulated a mapping tool to translate the value proposition into action and to assess 
alternative configurations and generate shared understanding and agreement among the actors and 
how these elements should interact. Adner (2012) named this mapping tool the value blueprint, which 
makes the dependencies within an ecosystem explicit (pp. 84-85). This framework consists of several 
steps. First, each step will be explained briefly, and after that, the paper tries to complete each stage 
based on the literature review and the secondary data of prior studies. Adner (2012) has formulated 
questions regarding each topic, which can be found on pp. 85 of his book. A brief explanation and 
related issues of each step are; 
 

1. End customer; The first step is about identifying the end customer, and the question that has 
to be asked is: Who is the final target of the value proposition? Who ultimately needs to adopt 
the innovation to claim success?  

2. Project; The second step is about defining the project, and therefore it is necessary to 
understand what an organization has to deliver 

3. Suppliers; Every product or service needs input to build, and therefore it is essential to 
understand who your suppliers might be 

4. Intermediaries; Maybe the innovation has to surpass middle actors before reaching the end-
customer. Thus, the question has to be asked like Who stands between us end the end-
customer and Who touches our innovation after us, and to whom do they pass it in the way to 
the end customer?   

5. Complementors; There is a possibility that intermediaries do depend on others to adopt the 
innovation and move it forward to the end customer.  

6. Ecosystem risks; what are the co-innovation and co-adoption risks for every element within 
the ecosystem?  

7. Solutions; for every risks or partner that is not green the organization has to come up with a 
viable solution 

8. Keep the blueprint up to date 
 

As can be seen, the IE framework clarifies why specific stakeholders could be a potential threat toward 
the implementation of MaaS. Therefore, the next sections will clarify why specific stakeholders may 
form a threat to the implementation of MaaS.  
 

3.1.2 Boundaries 
There are different opinions regarding the ideal target group of MaaS, and many scholars raise the 
attention that more studies should focus on identifying target groups (Rikken, 2019; Bingen, 2017). 
The limited amount of studies regarding this topic has focused so far on age-related segmentation and 
segmentation regarding ownership of private cars (Mulley, 2017; Li & Voege, 2017). These scholars 
argue that, for example, that young people that wish for a sustainable lifestyle and never have owned 
a car, together with the elderly, are promising target groups for MaaS initiatives. However, de Wilde 
(2019) states that these researches are incomplete because, besides the reason that younger people 
do not own a car are considered as potential MaaS users, it is not clear why they do not own a car. For 
example, it is unclear what the probability is that people do not hold vehicles because they rarely 
travel. 

Bingen (2017) has categorized citizens in the Netherlands into potential customers and not 
potential customers based on various characteristics.  Characteristics are, for example, age, education, 
car ownership, living environment, and the use of public transportation. However, she was able to 
identify that 2.4% of the Netherland’s citizens are potential users, 5% is not, and that 96.6% is 
categorized as unknown (Bingen, 2017). Consequently, Bingen (2017) argues that the target group 
cannot be identified yet and that is insecure if people dessert their vehicles when there is a proper 
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Maas platform in place. IenW (2019) has formulated seven MaaS pilots regarding different target 
groups. The target groups can be categorized into business travelers (Amsterdam, Eindhoven Limburg), 
residents (Utrecht and Rotterdam-Den Haag), and the elderly (Twente and Groningen-Drenthe) (IenW, 
2019).  

According to Jittrapirom et al. (2017), a MaaS initiative should consist of nine core principles, 
namely, integration of transport modes, tariff option, one platform, multiple actors, use of 
technologies, demand orientation, registration requirement, personalization, and customization. 
These nine core principles do align with the seven functions (personal aspects and preferences, plan, 
book, pay, travel, support, modify) of MaaS that are formulated by IenW (2019). 

Moreover, Datson (2016) proposed a simplified value chain of Maas, while de Wilde (2019) has 
formulated the core business of a MaaS platform. Furthermore, Kamargianni & Matyas (2017) have 
developed three different layers to illustrate the entire ecosystem of MaaS. However, only both the 
core business and extended enterprise layer will be used in order to describe the business of MaaS, 
and thereby, what MaaS has to deliver. The value chain of Datson (2016), the ecosystem of 
Kamargianni & Matyas (2017), and the core business of de Wilde (2019) are already shown respectively 
in Figures 3, 4, and 5. The paper has extended the value chain of Dastson (2016) and has merged the 
core businesses of both Kamargianni & Matyas (2017) and de Wilde (2019) into one graph that 
illustrates the core business ecosystem of MaaS. Only the stakeholders of which the performance 
affects the development of MaaS directly are included (Kamarganni & Matyas, 2017). The former can 
be seen in Figure 8 and the latter in Figure 9. Both describe the core of the project only. 
 

 
 

Figure 8. The extended value chain of a MaaS provider based on Datson (2016), Kamargianni & Matyas (2017), and de Wilde 
(2019). Own figure. 

 

 
Figure 9. The ecosystem of the core business of MaaS (based on Figure 8). Own figure. 

 



41 
 

3.1.3 Interactions on core business level 
A description of the interaction between stakeholders will be given regarding the daily use of a MaaS 
initiative (Figure 8 and Figure 9). 
 
End users (US) 
The end-user launches the MaaS app (or website) to request multiple travel options from A to B. The 
app has an interface that consists of numerous functions that allow the traveler to plan, book, pay, 
and to modify various travel methods (IenW, 2019). The main benefit for end-users is that MaaS 
provides multiple services in one common platform (Jiitrapirom et al. (2017). Smith et al. (2018) state 
that MaaS, therefore, might fulfill the full range of mobility needs.  
 
Journey planner (JP) 
For planning, a trip planning tool is necessary that has to make use of data about the availability of 
vehicles and routes (de Wilde, 2019). Due to the personal characteristic of Maas, this actor also has to 
acquire data about the specifications of the proposed vehicles (IenW, 2019).  

Journey planner providers have been experiencing market growth due to the digitalization of 
the transportation market and the increased demand for real-time travel schedules and price 
comparing (Juniper Research, 2018). Since MaaS providers have to integrate these functions into one 
common platform, Journey planners are functioning as a supplier for MaaS providers. Therefore, they 
generate revenue by selling their services and products to MaaS providers. Moreover, it will give them 
an extra opportunity to collect additional data about travelers.   
 
Data provider (DP) 
For this kind of information, the planning tool needs data providers, which are, therefore, essential for 
MaaS providers (Kamargianni & Matyas, 2017). The required data has to be collected from mobility 
operators. The data can be a statistic (the availability of seats) or dynamic data (location of the vehicle) 
(Casey and Ali-Vehmas, 2017). They can generate additional value by processing data for other 
stakeholders.  
 
Mobility operators (SMS and PT) 
When all the required data is collected by the trip planning tool, the end-users receive multiple travel 
options that consist of various transportation modes (de Wilde, 2019). He or she can select the option 
that fits the best to her or his needs and book. When accepted by the mobility operators, the end-user 
receives a single ticket for the whole trip, which could be a physical ticket or a QR-code (Blaas et al., 
2018; Harms et al., 2018). For the mobility operators, GPS data is essential to validate the use of these 
tickets and to ensure that they get paid for their services. This data can be obtained from the mobile 
phone or other mobile devices that she or he is carrying (de Wilde, 2019; Blaas et al., 2018). 

According to many scholars, MaaS could offer new sales channels for mobility operators 
(Jittrapirom, 2017; Kamargainni & Matyas, 2017). Furthermore, Kamarganni & Matyas (2017) state 
that MaaS might optimize demand and supply in rush hours. Consequently, higher efficiency of vehicle 
uses can be achieved while improving customer satisfaction (no overfull vehicles).  
 
Ticketing & Payment providers (TP) 
After the validation, the payment has to be made to the mobility operator, which can be managed 
through a subscription service that is offered by the MaaS provider (IenW, 2019). However, it is 
expected that ticketing and payment providers manage the payment process, and thereby, other 
payment options like paying with a credit card should also be possible (de Wilde, 2019). As a result, 
payment and ticketing providers have to interact with other financial institutes.  

Currently, the digital transport ticketing market is becoming more mature, with the number of 
transport operators committed to implementing new and more advanced technologies in order to 
meet the continuously increasing travelers’ expectations. Ticketing & payment providers witness, 
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therefore, higher adoption of mobile ticketing by mobility operators, especially after the 
implementation of MaaS (Juniper Research, 2018). Moreover, MaaS has to provide dynamic trip 
planning that should be modifiable. Therefore, real-time data is necessary for data providers (Blaas et 
al., 2018; Goodall et al., 2017). As a result, new tickets are necessary at any time. 
 
MaaS Provider (MS) 
The MaaS provider is considered as the focal firm of the ecosystem and will be a new intermediary 
between mobility operators and the end-user (de Wilde, 2019). The actor generates revenue when a 
proper business model is in place (Osterwalde & Pigneur, 2010). When the MaaS provider meets the 
needs of the end-user in a unique way (not replicable), it can create additional value for the business. 
De Wilde (2019) argues that the value surplus can be anything like profit or more public value-seeking 
like the inclusion of vulnerable groups (elderly). However, for both purposes: The MaaS provider has 
to generate enough revenue to finance the operational costs. Like many other platforms, such an actor 
earns money by charging a fee per booking or transaction that is made via the platform (Frenken & 
Schor, 2017; Gassman & Frankenberger, 2013; Osterwalde & Pigneur, 2010). Furthermore, it could 
generate additional revenue through a secondary business model by using the collection of users’ data. 
The MaaS provider can use this data to sell detailed information to advertisement bureaus or other 
companies.   
 

3.1.4 Extending the project: Relationships and their benefits 
Figures 8 and 9 do suffice to determine the principal risks and to identify essential stakeholders when 
exploring if certain technologies could support the core business of MaaS (de Wilde, 2019). However, 
this research aims to understand to what extent specific stakeholders may influence the 
implementation of MaaS. Therefore, the study cannot focus on the core business only but also have to 
broaden the scope to relationships that could affect the implementation indirectly. Moreover, this is 
necessary to analyze the expected underlying tangible and intangible structure of the ecosystem. This 
will help to understand the positions of certain actors in the system. Therefore, broadening the scope 
is necessary. This will be done by using the reviewed MaaS literature in chapter 5. The studies of Smit 
(2019) (Table 6), Jittrapirom (2017; 2018), and Kamargianni & Matyas (2017) (Figure 6) will form the 
basis.  
 
ICT and technology provider, network provider & Data provider (ICT, MB and DP) 
Digital infrastructure is necessary for MaaS in order to deliver a proper service for the end-user (Blaas 
et al., 2018; Goodall et al., 2017). ICT and technology providers offer technological solutions to make 
the integrated functions of the MaaS provider possible. Moreover, the actor facilitates the digital 
infrastructure that enables data exchange between all entities involved. ICT and technology providers 
have proven that they possess the competencies to support integrated digital services. 

An example is the well-working 9292OV application in the Netherlands, where these 
stakeholders make the project technical feasible (Hulman et al., 2014). However, they do depend on 
the availability and reliability of networks. Therefore, network providers are essential for ICT and 
technology providers to deliver their products and services that are vital for the functioning of MaaS 
initiatives (Blaas et al., 2018). Consequently, network providers do function as the supplier of ICT and 
Technology providers, which are considered as the complementors of MaaS providers.  

Many scholars merge ICT companies and data providers into one stakeholder, but this paper 
recognizes the distinction between both actors. Data providers are purely the data collectors and the 
distributers of data. They can generate additional value by providing the service that ensures the 
collection, storage, and processing of data. In order to deliver its services, digital infrastructure is 
necessary. ICT-companies offer the required technologies to create a digital infrastructure that enables 
data exchange. ICT companies generate revenue by selling their techniques and establish a digital 
foundation within the MaaS ecosystem. 
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Moreover, network providers are essential for ICT companies to provide their services because 
when there is not a proper network in place, no digital application or service can reach the end-user 
or any other actor. The three different actors have to work intensively and are closely related. 

Moreover, all the three parties are adding value when the size of the MaaS increases since the 
technology architecture of MaaS requires high levels of scale, speed and data variability (de Wilde, 
2019; Kamarganni & Matyas, 2017). Therefore, exporting their technical capabilities and products on 
a large size will be beneficial for all of them. Even though the three stakeholders are almost similar, it 
is considered to be necessary to analyze them as individuals due to their differences in expertise.  

 
Policymakers & Regulators (PM) 
As in many cases of innovations, policymakers and regulators could function as the key actors to enable 
the market or create a niche where experimenting with the innovation is possible (Mazzucato, 2015; 
Schot & Geels, 2008). Scholars state, on the core business level, that policymakers and regulators have 
to interact with the public transport operators, MaaS provider, and data providers (de Wilde, 2019; 
Kamargianni & Matyas, 2017).  

They have a significant influence on the standardization of data exchange, and they are the 
only actors to change or formulate a new regulatory framework to challenge the problems regarding 
the existing public transport concessions (Smit, 2019; de Wilde, 2019; Kamargianni & Matyas, 2017). 
Policymakers can provide and regulate standards and interoperable data formats to enable efficient 
data exchange between all parties involved. Therefore, they have to interact intensively with data 
providers to secure the interoperability of MaaS. A similar development has taken place in the 
telecommunication market (CPB, 2005).  

Moreover, de Wilde (2019) states that policymakers and regulators have to ensure the public 
value, and therefore, they have to monitor MaaS providers' business models and if they do align with 
the desired outcomes of the policymakers.Furthermore, policymakers and regulators have to deal with 
the issues concerning the concessions of public transport operators to ease the implementation of 
MaaS (Smit, 2019).  

IenW (2019) strongly believes that MaaS helps to meet users’ needs and sustainable goals 
while addressing the current congestion in the Netherlands. Moreover, the collected data within the 
MaaS ecosystem can be used for optimizing transport systems and networks (Kamargainni & Matyas, 
2017).   
 
Unions (UN) 
It is expected that MaaS will reform roles, positions, and relationships within the transport ecosystem 
(Jittrapirom, 2017). Moreover, MaaS will affect the ecosystem’s value distribution, which means that 
there is a possibility that specific stakeholders will lose value and thereby feel threatened by the 
introduction of MaaS. The same happened when Uber did introduce its service (Brooks, 2018). Regular 
taxi drivers lost their customers to Uber drivers and formed with labor unions a resistance against Uber, 
through the government. People may start to use specific methods of transportation less or more after 
the introduction of MaaS, which is shown in Figure 2. MaaS could be public dominated wherein shared 
mobility services will lose clients, or the market can be governed by the private sector wherein public 
transport operators will lose customers. In every way, it is expected that specific stakeholders will be 
unhappy with the introduction of MaaS (Smit, 2019). Consequently, unions usually slow down 
innovation penetration and could also slow down the development of the MaaS. Policymakers have to 
negotiate with unions to handle the resistance towards MaaS.  
 
Research institutions (RI) 
The concept of MaaS is relatively new. Therefore, research institutions are reaching various aspects of 
MaaS, like identifying the needs and requirements of MaaS, what kind of technologies could support 
the functioning of MaaS, the main barriers and opportunities, the governance of the innovation, and 
studies that are focusing on the ecosystem. Consequently, research institutions help policymakers to 
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develop frameworks for MaaS, and they help managers to create new business models or financial 
structures (Robin & Schubert, 2013; Bougrain, Haudeville, 2002; Fritsch & Schwirten, 1999).  
 
Investors (I) 
Jittrapirom (2017) and Kamarganni & Matyas (2017) both state that investors could be needed to 
supply enough funding for the experimenting that is required to design MaaS applications. However, 
private actors are hesitant towards innovations of which the business model is not clearly defined yet 
(Andriopoulos & Lewis, 2009). Mazzucato (2015) argues that most of the time, the government is the 
crucial factor that has to provide funds in such situations. In countries like Sweden and Finland, the 
governance of MaaS public-oriented and is already implemented successfully.  
 
Media & Marketing firms (M&M) 
Furthermore, Bingen (2017) stated that only a minority of the Dutch population knows the concept of 
MaaS. Therefore, MaaS providers have to hire media & marketing firms to increase the awareness of 
MaaS, but above all; create incentives for citizens to use MaaS and change their thoughts and beliefs 
towards the ownership of private cars. Therefore, this stakeholder has to interact with MaaS providers 
to set up marketing strategies and then have to inspire citizens to use MaaS through marketing 
campaigns. By identifying the needs and requirements of potential Maas users, they may play an 
essential role in increasing the awareness of MaaS and in the behavioral change of travelers, which is 
necessary to improve the adoption rate of MaaS (de Wilde, 2019; Bingen, 2017). Furthermore, this 
type of stakeholder could provide insights about appropriate business models to private and public 
entities since they possess the capabilities to identify the needs of potential users.  

Therefore, they could experience extra demand from the urban transport sector to deliver 
marketing campaigns to promote the use of MaaS. Consequently, this results in additional revenue for 
brand & marketing companies.  
 
Insurance companies (IN) 
There is a possibility that users have to cancel their trip due to exceptional circumstances, for example, 
that a traveler gets involved in an accident, or that travelers cannot reach their final destination due 
to system failures (Kamargianni & Matyas, 2017). According to Jittrapirom et al. (2017), the transport 
providers should be the one that refunds the end-users (de Wilde, 2019), and therefore, insurance 
companies have to interact with mobility operators in order formulate proper arrangements and 
contracts that ensure users to get their refund. It is expected that insurance companies will play an 
essential role in this topic since current insurance policies are not suitable for the use of MaaS. 
Therefore, they have to innovate new policies according to the requirements and functioning of MaaS 
(Kamarganni & Matyas, 2017; MuConsult, 2017).  

In the transport industry, the current customers of insurance companies can be categorized 
into two different types (Matley et al., 2016). The first category consists of personally owned driver-
driven vehicles where the vehicle owner has to insure him or herself and the vehicle against loss and 
liability. The second group consists of driver-driven cars and different stakeholders; fleets, auto rental 
companies, and ridesharing companies. In this group, the clients are the owners and a non-commercial 
driver, meaning that there are multiple policies that insurance companies can sell. Due to the 
introduction of MaaS, various stakeholders for insurance companies emerge like mobility operators, 
journey planners, ticketing, and payment providers. This eventually could lead to additional value for 
insurance companies.  
 
The automotive industry (A) 
It is expected that MaaS has negative externalities on the automotive industry since MaaS challenges 
the ownership of private cars. Therefore, the automotive has to innovate to compensate for its 
reduced revenue by selling cars in the long-term. The automotive could try to slow down the 
development of MaaS, and thereby, extend the profitability of their current business models as long 
as possible. Another option is that incumbents invest in new business models to stay relevant in the 
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ecosystem of MaaS and, for example, do not sell cars anymore but start to provide a Car as a service 
(CaaS) (Morris, 2018). For example, the VW group created the Buzz, which is a new minibus service 
that will use a mobile app to plot its route, picking up people and allowing drop-offs; which quite similar 
to the Uber Pool model (Morris, 2018).  

Even though they can produce cars for shared mobility services, the demand for new cars will 
be eventually saturated in the long term. Therefore, they can also decide to create their own MaaS 
ecosystem to compete with other MaaS providers. In such an ecosystem, the automotive replaces the 
shared mobility service providers, and they will select a MaaS provider of which the main focus is on 
the use of shared cars, instead of focusing on providing the best travel option for their users. The 
mobility joint venture that consists of the Moovel Group, BMW Group, and Daimler is an example of 
how the automotive reacts to the development of MaaS (Dillet, 2019). However, analyzing the 
ecosystem of this kind of ecosystem is outside the scope of this research. Since the focus is to 
understand to what extent stakeholder may influence the implementation of MaaS, it is therefore 
chosen to consider the automotive industry as a supplier of vehicles for shared mobility services and 
as a potential competitor for MaaS providers only.  

 
Transport infrastructure operator (OP) 
An actor that is not mentioned much in the MaaS literature is the transport infrastructure operator. 
However, it can be assumed that this actor will play a vital role in the innovation penetration of MaaS, 
like any other major innovation in the mobility industry (Huétink, van der Vooren, Alkemade, 2009). 
According to Rogers (2003), the diffusion of innovations is mainly affected by the attributes of 
innovations and how potential adopters value these attributes. The characteristics are the relative 
advantage (perceived added value of the innovations compared to the current technology), 
compatibility (the degree of behavioral change), complexity, trialability (the extent to which an 
innovation easily experiments), and observability (the visibility of the innovation). 

Transport infrastructure operators can address two of the five Rogers’ attributes. Thoughtful 
integration of physical infrastructure that enables transfer between transportation services, like car 
and bike-sharing areas at stations, or bus and train interchanges.  When such a perfectly organized 
physical infrastructure is in place, end-users perceive relative advantage (faster travel options than 
current travel itinerary), and the difficulty of the use of MaaS will be at the minimum. 

Transport infrastructure operators have to establish partnerships with shared vehicle 
operators and public transport operators to gain data and information to innovate the physical 
infrastructure according to the needs and requirements of the users of MaaS. Moreover, they could 
attain insights regarding this topic from media & marketing companies. Furthermore, this type of 
stakeholder has to collaborate with policymakers to realize the innovation of physical infrastructure 
that may help to enhance the diffusion rate of Maas.  

Consequently, transport infrastructure operators are closely related to policymakers and 
regulators, but they do differ in functionality.  Policymakers & regulators provide rules and laws as a 
product or service while transport infrastructure provider optimized transport systems and networks, 
which enables the mobility operators to collaborate more effectively or improve the accessibility to 
specific transportation modes. However, they both benefit from MaaS because of the collection of 
data and the ability to address the challenges of urban mobility.  
 

3.1.5 Conclusion of the expected relationships within the ecosystem of MaaS 
First, the interactions to deliver the core functions of MaaS were described (core business), which can 
be seen in Figures 8 and 9. After that, the perspective has been broadened to a more holistic view 
because also indirectly linked stakeholders have effect on the implementation. The described 
interactions of the above are shown in Figure 10 here below. Figure 10 is mainly based on the papers 
of Jittrapirom et al. (2019) and Kamargainni & Matyas, 2017, and the master thesis of de Wilde (2019). 
Derived from these studies, it can be argue that specific stakeholders are essential for the core business 
of MaaS (gray), that others enable the digital infrastructure for integrated services (blue), and that the 
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third group of stakeholders is essential for creating a proper environment for the adoption and 
experimenting of MaaS initiatives (green).   
 

 

Figure 10. Conceptual model of the ecosystem of MaaS. 

Even though the focus is to indicate the innovation risks, section 3.1.4 has shown that it is 
possible to identify the perceived benefits of multiple actors when describing the expected interactions 
among stakeholders. According to Adner (2012), a well-functioning innovation system consists of 
satisfied actors. CIVITAS (2016) states that MaaS delivers many potential benefits for the user (high 
service and competitive pricing), the public sector (system efficiency), and the private sector (profitable 
market). Moreover, ABI research (2016) forecasted revenue of 1 trillion US dollars by 2030. Therefore, 
the potential prospect of the concept is promising, and thereby, specific stakeholders are willing to 
participate and support the development of MaaS. Nevertheless, due to the newness of MaaS, they 
are not validated yet. Therefore, the respondents will be asked to identify their perceived benefits of 
adopting MaaS into their business.  

In the next section, the main risks that are defined in the MaaS literature will be linked to the 

actors that can be seen in Figure 10.  

3.1.6 Risks 
Many studies have already focused on identifying the risks of MaaS. De Wilde (2019) did identify the 
risks on core business level based in MaaS literature while other studies have focused on identifying 
risks on a system level by conducting Delphi studies (Jittrapirom,2018, 2017; Smit, 2019). The 
outcomes of these studies are not merged into one large table or model that shows clearly the principal 
risks of MaaS and which stakeholders are the most vulnerable. Therefore, the threats of all studies 
have to be linked together first, and then the risks will be linked to certain actors. This will be done 
based on IE by Adner (2012). An overview of the MaaS literature that has focused on identifying the 
risks of MaaS is given in Appendix B1.  

Sarasini et al. (2018), has identified risks based on different themes (Table 7). They identified 
these thematic areas based on several expert consultations and research overviews. Sarasini et al. 
(2016) did characterize the different themes, and thereby, it is possible to link the risks of Sarasini et 
al. (2018) to the innovation risks from an IE perspective.  

The user perspective domain is mainly focused on the behavioral and attitudinal change from 
the end-user perspective (Sarasini et al., 2016). This is closely related to execution risks because it 
concentrates on the introduction of the innovation, and thereby, MaaS has to be sure that it has to 
offer what the customer wants and needs (Adner, 2012).   
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The governance perspective aims to identify risks regarding the dynamics of sociotechnical 
change, policies and legislation, and stakeholder engagement (Sarasini et al., 2016). When specific 
policies and laws have to change to commercialize an innovation successfully, this can be seen as co-
innovation since policymakers & regulators have to change and update (innovate) the current policy 
framework. For example, governmental actors have to create data format standards for efficient data 
exchange between all parties within the MaaS ecosystem, which can be categorized as co-innovation 
risks. Another example is the identified risk where existing policies support private car ownership. 
Governments have to come up with new regulations and laws that discourage the incentives for 
owning a car.  

Within the urban development domain, the focus lies on the integrated traffic and urban 
models to maximize sustainable urban living (Sarasini et al., 2016). This can be linked to co-adoption 
and co-innovation. According to Sarasini et al. (2018), from an urban development perspective, the 
ecosystem of MaaS has to deal with the lack of capacity of mobility operators during peak hours or 
rural areas. This kind of challenge related to the extent the mobility operators are willing to make 
investments that could address these risks, like extending their fleet (co-adoption). Furthermore, it is 
possible that, for example, transport infrastructure operators do lack adequate competencies for 
creating a proper physical infrastructure to maximize the functioning and benefits of MaaS. 
Consequently, it is possible that certain actors cannot deliver the support (digitally or physically) that 
is necessary, and thereby, the succession of MaaS does depend on the ability of these kinds of actors 
to innovate (co-innovation).  

According to Sarasini et al. (2016), sustainable business model innovation and 
commercialization of technology are the main aspects within the business model thematic area. 
Sarasini et al. (2018) state that this domain consists of, for example, the risks like the lack of 
collaboration that restricts the development of new business models of MaaS or the dispersion of 
profits in the ecosystem of MaaS. Again, it can be argued that companies do lack the knowledge to 
innovate their business model, but prior studies already have shown that it is expected that required 
entities are not willing to collaborate or to participate in the value proposition of MaaS (Smit, 2019). 
Adner (2012) formulates such risks as co-adoption risks. However, if certain parties are willing to 
collaborate but are not able to innovate their business model, this must be categorized as co-
innovation risks.  

For the identified risks and barriers of Smith et al. (2017) and Smit (2019), the same reasoning 
can be used to link them to the innovation risks of Adner (2012). De Wilde (2019) has done this on the 
core business level already. Therefore, his findings are used as a benchmark for validation.  
For example, Smith et al. (2017) state that the main risk is the lack of proven business models, while 
Smit (2019) and Jittrapirom et al. (2017) did find the same barrier. Sarasini et al. (2018) argue that this 
kind of risk restricts the development of new business models due to a lack of trust between private 
and public actors. Therefore, this kind of risk can be categorized as co-adoption risks since it is based 
on the fear of losing control (de Wilde, 2019). Furthermore, this risk falls under the business model 
thematic area of Sarasini et al. (2016).  

Smit (2019) did identify that a profound appreciation of MaaS by potential users is one of the 
main barriers and is prioritized as high by the experts that she interviewed. Jittrapirom et al. (2018) did 
a Delphi study as well and identified that travelers do not recognize the added value of MaaS. Sarasini 
et al. (2018) found a similar barrier but from a business perspective and stated that there is a lack of 
knowledge regarding the target group, which is aligned with the execution risk regarding the brand 
image that is formulated by de Wilde (2019).  Execution risks are all about the required time and 
specifications, and thereby, the innovation (MaaS) has to be sure that it can offer what the customers 
need. Moreover, this risk falls under the user perspective domain since the focus on behaviors and 
attitudes barriers towards MaaS (Jittrapirom et al., 2016).   

Nevertheless, there are barriers and risks to which the content and focus both align, but the 
type of risk can be interpreted differently. For example, the responsibility of actors is unclear (Smith 
et al., 2018a; 2018b). Consequently, no roles are identified yet of which actors should manage the 
system failures or refund the end-users (de Wilde, 2019). De Wilde (2019) states, therefore, that 
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suitable arrangements and contracts should be made with relevant actors, like between MaaS 
providers, mobility operators, and insurance companies (Kamarganni & Matyas, 2017). De Wilde 
(2019) classifies this kind of risk as execution risks since it is the MaaS provider who should coordinate 
the related partners to overcome this challenge and ensure that these arrangements and contracts are 
arranged on time.  

However, it is expected that insurance companies have the capabilities to address this 
challenge, as well (MuConsult, 2017). Consequently, insurance companies have to adopt MaaS into 
their business model and have to formulate new policies, which can be seen as co-adoption risks for 
the MaaS provider because it depends on the willingness of insurance companies to participate in the 
proposition. Besides, it is harder for MaaS to reach the end-users if insurance companies are not willing 
to embrace MaaS into their business models. Therefore, this type of risk can be seen as a co-adoption 
risk. 

Another example of conflict in opinion is regarding the ticketing systems. De Wilde (2019) 
states that MaaS requires new types of tickets that should be developed by the mobility transport 
providers. Moreover, MaaS should include subscriptions that have to be developed, and tickets should 
be modifiable during disruptions (Smith et al., 2018b). Furthermore, de Wilde (2019) states that 
ticketing systems should be installed in all vehicles that can work with these conditions (Kamarganni & 
Matyas, 2017). Therefore, de Wilde (2019) classifies this kind of risk as co-innovation risks, which the 
paper completely understands when the aim is to know how to address the risk with a specific 
technology. 

However, Maas literature states that current ticketing providers could perceive risks and 
uncertainties by the introduction of MaaS since they are the only ticketing and payment provider, and 
thereby, the existing urban transport ecosystem gives this actor a monopoly (Smith et al., 2018a; 
2017a; 2017b). MaaS creates a window of opportunity for other ticketing and payment provider to 
enter the transport industry and challenge the current ticketing and payment system. For example, 
currently, TLS is the ticketing and payment system within the transport ecosystem in the Netherlands. 
It is expected that such a company will feel be threaten if MaaS providers give travelers the possibility 
to use multiple ticketing and payment solutions, like subscriptions or their debit cards (which can be 
linked to mobile phones nowadays). These kinds of issues are related to co-adoption risks since it not 
about to what extent partners have to innovate but to what extent partners are willing to collaborate 
and eager to participate within the ecosystem of the innovation (Adner, 2012). According to Connekt 
(2017), current ticketing providers and their systems are vital for the compatibility of MaaS, which 
gives them a dominant bargain position. They could demand that they are the only ticketing and 
payment provider that ensure monetary transactions. If not, incumbent ticketing and payment 
providers could decide not to participate in the proposition when they are not secured of a monopoly 
position. Therefore, this kind of risk can be seen as co-adoption.    

However, for now, the paper follows the reasoning of de Wilde (2019) and categorizes this risk 
as co-innovation because incumbents as well as new ticketing and payment providers both have to 
innovate their services and technology solutions if they want to participate within the ecosystem of 
MaaS, and thereby, they can be seen as complementors and not as intermediaries. 

 

3.1.6.1 Merging risks 
Furthermore, some identified risks of de Wilde (2019) and Sarasini et al. (2018) has to be merged due 
to the focus of this paper. De Wilde (2019) has a more technical focus and thereby separate multiple 
risks based on technical characteristics. For example, uncertainties regarding technology architecture 
are concerns about the ability of ICT companies to accommodate a proper digital infrastructure 
(Kamargianni & Matyas, 2017). While risks regarding data integration API entail the different types and 
sources of data that are merged, which is considered as a significant challenge for the implementation 
of MaaS (de Wilde, 2019; Jittrapirom et al., 2017). While the focus of the risks is different, both threats 
can be categorized as co-innovation risks because ICT-companies have to innovate to establish a secure 
digital infrastructure that achieves interoperability of data.  
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However, to achieve interoperability of data, mobility transport operators have to be willing 
to share their data and accept open data standards (de Wilde, 2019; Kamargianni & Matyas, 2017). 
According to Jittrapirom et al. (2017), open data standards are the key enabler of MaaS initiatives. The 
public transport sector has made the required data available already, while the private sector has not, 
according to Li & Voege (2017).  De Wilde (2019) states that companies do not want to abandon their 
data format because of sunk costs and the competition between these actors (Li & Voege, 2018). 
Jittraprom et al. (2017), state that there is a possibility that crucial actors may be unwilling to provide 
their data and obey to (open) data requirements. For example, these standards challenge the data 
ownership, and thereby, the data of a public transport operator can be used to optimize the transport 
operations of a shared mobility service provider. De Wilde (2019) did separate data ownership and 
open data standards as two different risks, but this paper will merge them into one risk that can be 
categorized as a co-adoption risk.  

Sarasini et al. (2018) identified three different risks regarding the (1) attitude towards mobility 
and (2) behavior change of travelers, which both result in (3) slow dynamic changes.  These three risks 
can be linked easily to the uncertainty regarding the ridesharing and behavioral change of de Wilde 
(2019) since the content of the dangers are almost identical. They can be classified as execution risk 
because it is about the timing and the willingness of the market to adopt the innovation.    

A comprehensive table that consists of all the identified risks of previous studies and how they 
are linked can be seen in Appendix B1. 
 

3.1.6.2 (Re)Scaling the extent of risks 
Smit (2019), Jittrapirom et al. (2017), and de Wilde (2019) did prioritize the identified risks. The first 
two studies used a Delphi study approach to prioritize and rank the identified main risks and barriers. 
De Wilde (2019) used MaaS literature to categorize the risks into risk categories based on the value 
blueprint of Adner (2012). De Wilde (2019) did this on the core business level.  

Jittrapirom et al. (2018) did rank the risks and have formulated the top five main risks only 
(Table 7). Respondents were asked to select and rate the three most significant risks that can 
negatively affect MaaS to a point where the pilot is no longer successful. Smit (2019) did divide three 
priority levels, which are high (represents the ranking one to three) medium (positions four and five) 
and low (position six to eight) based on a ranking scale from 1 to 8. De Wilde (2019) prioritized the 
risks based on findings of previous MaaS studies of Jittrapirom et al. (2017; 2018), Smith et al. (2018a; 
2018b), Kamargianni & Matyas (2017), Goodall et al. (2017), Li & Viege (2017), Sochor et al. (2015), 
Hensher (2017), Haathela & Viitamo (2017), Mulley (2017), Metz et al. (2016), Derboni et al. (2018), 
and Hamari et al. (2014), Hoadley (2017).  

The paper has to translate the ranking of Jittrapirom et al. (2018) into a division of three priority 
levels as well. The respondents had to select three risks from a list that did consist of eight risks in total. 
This complies with the method of Smit (2019), and thereby, the same division of priority levels will be 
used. Eventually, it is decided that a risk that is prioritized as high aligns with red, medium with yellow 
and low with green. The process and results can be seen in Appendix B2. However, after linking the 
risks of all studies together, certain risks are still not prioritized. These risks will be elaborated in more 
detail to determine their risks category.  
 

3.1.6.3 Estimating the unprioritized risks 
One danger of Smith et al. (2017) and four identified risks of Sarasini et al. (2018) are not determined 
after the integration of all MaaS studies yet because it was not possible to link them to other prioritized 
risks of previous studies.  The estimation of these is done based on reasoning, literature, and secondary 
data of prior research.  
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Table 12. Unprioritized risks after integration of several MaaS studies. 

Smith et al. (2017) Sarasini et al. (2018) 

Regulation on public actors' activity A lack of capacity of public transport coverage in rural 

areas during the night 

Lack of mobility services 

More expensive than public transportation 

Existing policies that support private car ownership 

 

As mentioned before, Smith et al. (2018b) did use the IRIMS framework to identify a set of institutional 
conditions that act as drivers and barriers of MaaS developments in Sweden and Finland (Table 8). The 
risk that is labeled as Regulation on public actors’ activity is a result of cultural and historical 
differences, which both have led to different paths developing MaaS in Sweden and Finland. As a 
result, incumbent public transport actors have a more front-seat role in the Swedish MaaS 
development, compared to the growth in Finland. Consequently, the MaaS market is public dominated 
where the government acts as a service integrator, and the existent public transport operators are 
more focused on improving the current public transport regime and focused more on incremental 
innovation (Sarasini et al., 2018). This is one of the three possible outcomes of the MaaS market, 
wherein public transport operators dominate the market, and the focus is to increase the use of public 
transportation (Sarasini et al., 2018; MaaS-Global, 2016). This type of governance allowed the 
government to offer MaaS a market much more straightforward, while the development of the market 
was incremental. Finish governance allows more freedom for private actors to establish agreements 
and standards to accelerate the growth of MaaS. For example, Sarasini et al. (2018) state that the 
incumbent public transport sector had no or little involvement in both the preparation of the Transport 
Code (the standard that enables data exchange and eases the implementation of MaaS) and the 
creation of the MaaS vision in Finland.   

So, in a MaaS market where the government acts as the service integrator, the compatibility 
of Maas will be high, and the adoption rate will be higher compared to a MaaS market that is private 
dominated. On the contrary, the space of the development of MaaS will be superior when private 
actors govern MaaS because they are more innovative and are more capable of developing services 
that meet the needs of the traveler (Osborne, Radnor, and Nasi, 2013).  
However, this is outside the scope of this research, and thereby, this risk will be left out of the analysis 
and conceptual model. It has to be said that this is an exciting direction for further research regarding 
the governance of MaaS.  

Sarasini et al. (2018) did ask the respondents to highlight the strengths, weaknesses, 
opportunities, and threats/barriers (SWOT) and provided instructions for completing a SWOT analysis. 
However, the respondents were not asked to elaborate on their choices.  

Public transport operators are responsible for the capacity of public coverage in rural areas 
during the nights. This is a common problem in almost every country. For example, in the Netherlands, 
trains are operational during the entire night between Amsterdam and Utrecht (two of the five most 
prominent cities in the Netherlands), while the latest train drives until midnight in rural areas.  A simple 
reason is that there is no need for operational trains during the night in rural areas, but it is 
understandable that this limitation could hamper the use of MaaS in rural areas and that it increases 
the difficulty of achieving behavioral change toward private car ownership. Therefore, MaaS has to 
address this risk by coordinating public transport operators to scale their transport network or fleet to 
get the required specifications for the implementation of MaaS on time. MaaS allows public transport 
operators to collect a tremendous amount of data to optimize their operations. This is, therefore, 
labeled as an execution risk and is categorized as green since it is expected that this risk will resolve 
itself over time.  
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The same does apply to private mobility services. In areas where the demand is low, the 
business does not have the incentives to invest in rural areas since they are not profitable. The same 
problem is happing in the United States with broadband covering. Internet providers do not want to 
invest in areas where the people density is low since it not profitable for them (Reardon, 2019). Again, 
the government or the MaaS provider (or both) have to create incentives for private mobility services 
to invest in rural areas. Many mobility services are prepared and able to implement MaaS into their 
business model but do not have the incentive to provide their services in rural areas, and thereby, it is 
a question of scaling up their services. Mobility services have to consider the cost and benefits of the 
adoption in rural areas, which means that if the gains do not outpace the charges, the probability of 
MaaS being operational in rural areas is considered as low. However, in the Netherlands, it is not 
expected that rural areas will not be beneficial for mobility services due to the high population density 
and the small geographical size of the Netherlands. Therefore, this can be seen as a co-adoption risk 
that is yellow.  

Furthermore, the risk that MaaS will be more expensive than the current transportation 
regime is related to the execution of the innovation. The Maas ecosystem has to minimize the 
operational costs of MaaS at the minimum to deliver added value for customers. However, de Wilde 
(2019) labeled the operation cost as a red-tinted execution risk because it is unknown what the 
requirements of customers are, and no study has determined the price that travelers are willing to pay 
for MaaS (Hensher, 2017). Moreover, Kamargianni & Matyas (2017) state that MaaS needs additional 
resources (data analysis and dynamic routing), and thereby, it is expected that the fares for MaaS will 
be higher compared to current transport services (red execution risk) (Hensher, 2017).  

Sarasini et al. (2018) separated the uncertainties regarding the overall governance framework 
of MaaS and existing policies that support private car ownership as two different risks. The former 
entails new regulations that have to be developed for, and the later focusses specifically on one current 
policy that has to change (innovate) to create incentives for users to participate and thereby support 
the implementation and diffusion of MaaS. However, changing and creating regulatory frameworks is 
a slow process, but it is expected that many parties have a high interest in the succession of MaaS. 
Therefore, it is perceived as a co-innovation risk that is yellow. 

 

3.2 Results of the meaningful and actionable relationships 
In the previous sections, the expected and identified stakeholders, relationships, benefits, and risks 
are explained in detail based on prior studies and secondary data. Then the paper merged various risks 
and did estimate the risks category of unprioritized risks based on literature. Table 13 shows the extent 
of the innovation risks and their associated stakeholders and dynamics. Consequently, the incentives 
of stakeholders can be derived from this table. A more extended version of Table 13 can be found in 
Appendix B3. Table 13 helps to answer SQ1: What ecosystem risks do hamper the introduction of MaaS, 
and what is the score of those risks based on MaaS and IE literature?  
 

3.3 Visualizing and analyzing the network data 
Section 3.1 has elaborated on the interactions, benefits, and risks of MaaS stakeholders. Based on 
these findings, connectivity matrices have been formulated, which can be found in Appendix C1. The 
connectivity matrices formed the data input for the network analysis software program Ucinet 6, which 
transformed both tables into two visualized business networks (Figures 11 and 12). They give a 
prediction about the configuration of the integrated business network of MaaS schemes, and thereby, 
what kind of actors could be of influence during the implementation of MaaS. The predicted NM values 
of the stakeholders can be found in Appendix C2.   
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Figure 11. Tangible relationship structure. The size of the nodes is coherent to the betweenness centrality. The blue nodes (> 
0.232) are having a higher degree of eigenvector centrality than the average, while the yellow nodes (≤0.232) having a 
lower value 

 

Figure 12.Intangible relationship structure. The size of the nodes is coherent to the betweenness centrality. The blue nodes (> 
0.198) are having a higher degree of eigenvector centrality than the average, while the yellow nodes (≤0.198) having a 
lower value than the average.  
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Table 13. The results of integrating previous studies on MaaS. 

Final main risk Final risk 
category 

Type of risk Main stakeholder relation with 

Acceptance of open data standards (data ownerhsip) Red co-adoption PT and SMS PM 

A lack of public transport coverage in rural areas and during the night yellow co-adoption PT MS 

Lack of mobility services  yellow co-adoption PT and SMS MS 

Low public funding Green co-adoption PM MS 

Business model Red co-adoption MS PT and SMS 

No clear value proposition for important actors Red co-adoption MS PT and SMS 

Responsibilities of actors  Yellow co-adoption MS PT, SMS and IN 

No supporting formal regulations regarding finance and operation Yellow co-adoption PM MS, PT, and SMS 

A lack of capacity at high demand peaks  yellow co-adoption PT and SMS MS 

Transport concession Red co-innovation PT and PM SMS 

Sensors in vehicles  Green co-innovation SMS OEM and A 

ICT infrastructure and data standards Yellow co-innovation PM ICT and DP 

Government is not able to formulate proper regulation frameworks Yellow co-innovation PM RI 

Ticketing system Red co-innovation PT TP and MS 

Physical infrastructure  Red co-innovation OP SMS, TP and PM 

High operational costs Red execution MS PT, SMS, JP, DP, and 
TP 

Privacy and security  Yellow execution DP and ICT PM and MB 

Brand image  Red execution M&M MS and US 

Ride sharing and behavioral change  Red execution MS M&M and RI 

 

PT = public transport provider, SMS = Shared mobility services, MS = MaaS provider, TP= ticketing and payment providers, DP= Data providers, ICT = ICT & 

technology companies, M&M= media & marketing firms, JP= Journey planner providers, PM= Policymaker & regulators, OP= Transport infrastructure 

operator, A= Automotive industry, UG = User-groups. 
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3.5 Overview 
First, this chapter has formulated a canonical ecosystem of MaaS based on the literature review. 
Furthermore, it has indicated the inherent innovation risks and how they interrelate with specific 
stakeholders (Table 13). Then, the actors’ importance and influence have been predicted based on the 
BN perspective. This was done by using a network analysis software tool, called Ucinet 6. 

According to Adner (2012), green and yellow innovation risks are easy to overcome since the 
elements are already in place as well the incentives to install them (execution and co-innovation risks) 
or all entities are willing to collaborate and open for suggestions (co-adoption risks). Consequently, 
emerging ecosystems must address the red innovation risks that can be seen in Table 13. Primarily, 
they should focus on red innovation risks that consist of very influential intermediaries or 
complementors that are not motivated to collaborate appropriately.    

Furthermore, it becomes clear that the mobility operators are involved with the severe co-
adoption risks the most. This means that they are the most vulnerable intermediaries for the 
implementation of MaaS. Besides, it seems that the Maas provider and the governmental entities are 
responsible for addressing these risks. Appendix B2 shows that both the mobility operators do have 
higher values in terms of NM, and thereby, it is essential for the MS and PM to create a value 
proposition in which the SMS and PT can appropriate enough value in the long-term. Another option 
is to structure the business network in such a manner that it may diminish the influence or importance 
of these stakeholders (decreasing the risk category of co-adoption risks). Besides, the ecosystem could 
try to seek for actor constellations that optimize the distribution of intangible units. Consequently, the 
ecosystem may improve the probability that complementors successfully commercialize the required 
innovations on time, and thereby, reducing the risks category of co-innovation risks.   

In the context of red co-innovation risks, the PT may form a vulnerable complementor by 
willingly slowing down the developments of new ticketing systems that fit the requirements of MaaS. 
Furthermore, the governmental entities are considered as the most vulnerable complementors since 
they have to innovate new regulatory frameworks that enhance the implementation of MaaS. 
However, they have no higher NM values, which may form a bottleneck to overcome these problems. 
Therefore, it could be wise to increase these actors’ connectedness with other well-connected nodes 
to allocate the required intangible resources to overcome these problems.  

Besides, certain entities do not participate both in the tangible and intangible networks of the 
MaaS ecosystem. As a result, five actors are left out in the tangible business network, while two actors 
are excluded in the intangible network. Comparing the tangible and intangible NM of actors helps to 
understand how influential each node can be. Only then, it is possible to estimate to what extent each 
actor may impact the implementation of MaaS 

Appendix C2 has been translated into column charts to explain the differences between the 
tangible and intangible interactions and how this determines actors’ position and their influences, 
which can be found in Appendix D. The figures provide some guidance for the comparison between 
both perspectives since the actor’s place is eventually discovered by the betweenness centrality and 
the eigenvector centrality. As a result, tangible NMs show how strong actors could be and the 
intangible values of NM indicate how important actors can be by locating intangible units to address 
innovation risks.  

For now, it can be anticipated that SMS, PT, DP, and MS possess higher values in terms of 
tangible and intangible network metrics. Based on these metrics, they are critical to the ecosystem’s 
functionality. However, interviews with Dutch MaaS experts are required to validate the predictions 
of the conceptual model. Therefore, the next chapter elaborates on the methodology, and then the 
results of the interviews will be discussed and analyzed to determine the expected influence of MaaS 
stakeholders.  
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4. Methodology 

4.1 Research design 
So far, the second chapter has reviewed the literature on MaaS, IE, and BN. This is done to assess the 
insecurity of stakeholders and their influence on the introduction of MaaS. Chapter three has merged 
the theories into a conceptual model to analyze the risks, the functions of stakeholders, and the 
underlying dynamics between the stakeholders. 

Consequently, the research has been using a combined socio-economic analysis (IE) and a 
business network analysis (BN). The socio-economic analysis enabled the researcher to deploy a 
systematic approach to identify the dynamics among the stakeholders in the expected MaaS 
ecosystem. Especially, the most important players (intermediaries and complementors) to reach the 
end-users (section 2.1). Additionally, MaaS has been elaborated in detail as the case of the socio-
economic analysis (section 2.4). Then, the barriers and opportunities were identified in the context of 
IE (section 3.2). These are the barriers and opportunities that take place at certain stakeholders while 
MaaS is trying to reach the end-user.  

Furthermore, the actor constellation was mapped by using the business network analysis 
method of Battistella et al. (2013). This helped to identify the excepted interrelationships between the 
MaaS stakeholders (section 3.3.). Both analyses were used to develop the knowledge base for 
answering the main research question.  
 Chapter two and chapter three enabled, therefore, to formulate the questionnaire of the 
interviews. Reviewing the literature on MaaS in the context of IE has indicated that the ecosystem of 
MaaS consists of non- and digital layers. Due to the multi-layer component and the newness of MaaS, 
the technology is considered as very complex. Therefore, a qualitative approach to identify the 
innovation ecosystem of MaaS is appropriate (Verschuren & Doorewaard, 2010; Gravetter and 
Forzano, 2009).  
 Additionally, a more quantitative approach was used to identify the potential inter-
organizational interactions in the MaaS ecosystem systematically. The BN method of Battistella et al. 
(2013) made it possible to deploy an analytical approach toward the network, and thereby, added 
value to the socio-economic analysis. Eventually, both perspectives have been combined to 
complement each other.  

Both perspectives state that the first step should be to identify the boundary of the ecosystem 
(Battistella et al., 2013; Yang & Zou, 2013; Adner & Kapoor, 2010). The definition of an innovation 
ecosystem (section 2.1.1, pp. 17) and the definition of MaaS (section 2.4.1, pp.28) have been used to 
determine the boundaries. This made is possible to determine which actors had to be included into 
the analysis.  The second step consists of assessing the relationships (Battistella et al., 2013; Adner, 
2012). Section 2.1.1 elaborated on the different types of innovation risks and how they affect others 
along the value chain. Section 2.2.1 discussed the different kinds of interactions that can take place in 
the business network of MaaS ecosystems. Combined, both perspectives made it possible to identify 
what kind of interrelationships had to be analyzed. Eventually, they determined the units of analysis. 

Based on secondary data, two conceptual business networks (tangible and intangible) have 
been developed (Figures 11 and 12). They illustrate the initial thoughts about the configuration of the 
integrated business network of MaaS schemes. They have been used for developing picture draw 
exercises and to analyze the results of these pictures. Furthermore, they help with identifying the 
knowledge gaps between the current literature on MaaS and the Dutch expertise regarding MaaS.   

Consequently, this study wants to validate the outcomes by conducting interviews with 
experts that are actively involved with the development and implementation of MaaS in the 
Netherlands, which is the data collection of this study. The obtained data will be analyzed by using a 
network analysis software (Ucinet 6) and interview analysis (Nvivo).  
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4.2 Units of analysis 
Data has been collected from the stakeholders that have been identified in the study of Jittrapirom et 
al. (2018). Furthermore, the different types of interactions have been included based on the findings 
of section 2.4.5 and Table 3.  

First, the types of respondents for the interviews were selected based on Tables 4 and 13 
because they show which variety of stakeholders are expected to be the most vulnerable and essential 
for the functioning of the MaaS ecosystem. The selected stakeholders are: 
 

Public transport operator Ticketing & payment provider 
Shared mobility services  Network provider  
Policymakers Data providers 
Insurance company  ICT & Technology company  
MaaS provider  

 
Furthermore, the Raamovereenkomst is advised to contact specific companies and institutions that do 
suit the classification of the stakeholders from the literature (Appendix A2). Furthermore, databases 
like Dutchmobilityinnovation.com is used to contact and select specific organizations for asking if they 
are willing to participate as respondents for this study.  This database is considered as an open 
community platform that connects private and public actors and allows professionals to participate 
actively. Moreover, this platform is an initiative of the Minister of infrastructure, and thereby, 
considered reliable (Dutchmobilityinnovations.com, 2019; IenW, 2019). A list of respondents can be 
found in Appendix E1. 
 Secondly, classified tangible and intangible interactions according to the classifications of 
Battistella et al. (2013) (business network) and Razavi, Krause and Moschoyiannis (2009) (digital 
business network). This can be found in Table 3 (section 2.2.1, pp.21).  
 

4.2 Data resource 
The study follows a qualitative research method that consists of two parts. Therefore, different types 
of data sources have been used together to gain sufficient knowledge to answer the main research 
question (Figure 13).  

 

 

Figure 13. Reserach design:  Data collection and analysis methods. 
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The left side (solid arrow) shows the route of formulating the conceptual model based on secondary 
data of previous literature and theoretical frameworks. It helped to establish the foundation of 
answering the sub-questions 2-4.  

Furthermore, the right side (dotted arrow) shows the second part of the research, which 
focusses on the validation of the findings the conceptual model and to identify the blind spot of the 
implementation of MaaS in the Netherlands. This helped to answer the fourth sub-question. The 
method did consist of quantitative surveys complemented with qualitative drawings of network 
pictures and open-structured questions. The illustrations of network pictures are used to validate the 
research’s ecosystem and to estimate the perceived importance of stakeholders by respondents. Table 
1 has shown the type of sources and methods during the study already. The rest of the methodology 
will focus on the dotted arrow only. 
 

4.3 Data collection 
Quantitative data is necessary to validate the identified risks, actors, relationships, and qualitative data 
helps to verify if the barriers are linked to specific stakeholders correctly. Furthermore, quantitative 
data is necessary to estimate the importance of stakeholders based on business network 
measurements. Open questions were asked to support their decisions and allowed to deeper explore 
the underlying mechanisms between stakeholders regarding the implementation of MaaS in the 
Netherlands. Moreover, the open questions allow identifying if there are any differences between the 
current MaaS literature and the perceived risks, interactions, and roles of experts in the Netherlands 
that are involved with the development and implementation of MaaS intensively. Since the available 
literature and theories on this topic are limited, any other insights or new knowledge regarding MaaS 
of professionals can be useful to enrich the specific. Therefore, semi-structured interviews with experts 
were conducted since they can create a rich understanding of a relatively and unexplored and novel 
topic like MaaS. The meetings took place via face to face at organizations mainly.  

In total, 17 interviews were held with professionals on the topic of MaaS in the Netherlands. 
The experts were identified with snowballing and via direct contact (mail or LinkedIn). The former 
method was applied at the end of each interview by asking the respondent if they knew someone else 
in their network that would be interesting and interested to participate in the survey. The latter 
method did use several documents (Raamovereenkomst) and the internet 
(Dutchmobilityinnovations.com) to contact organizations if they were interested in participating.  

As mentioned before, the paper is not interested in interviewing all the identified stakeholders 
according to the findings of Jittrapirom et al. (2018). Therefore, a selection is made based on the results 
of the conceptual model (section 4.1).  

First, only respondents were selected to participate in the research if their employer fitted one 
of the selected roles. Furthermore, the requirements to participate in the survey were that the 
respondent had to know about MaaS and had to be involved with the internal and external 
development and implementation of MaaS intensively. Due to the focus of this study, only 
management consultants or employees with managerial tasks were selected since it is expected that 
this kind of participants does have a more holistic view of the MaaS system than, for example, an 
engineer that is specialized on one specific aspect of the technology behind MaaS. The selection of the 
experts occurred via snowballing to find additional respondents. Consequently, both the snowball 
method and the requirements ensured that the level of expertise of the participants was high.  

It must be said that 11 of the 17 respondents did complete the qualitative and quantitative 
part of the interviews. The other five respondents did only complete the quantitative section due to 
the time limitation that this study has experienced. However, the last five respondents are considered 
to be relevant still since they helped to quantify the MaaS ecosystem more comprehensively.  
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4.4 Interview design 
In order to validate the conceptual model and to answer the fourth sub-question, the design of the 
interviews was dived into three different parts. The first part did consist of open questions and focused 
on gathering qualitative data. The second part focused on collecting quantitative data for the 
validation of specific stakeholders and ecosystem risks. Eventually, respondents were asked to do a 
network drawing assignment in the last part of the interview.  
 

4.4.1 Open questions 
As mentioned before, open questions were asked at the beginning of the meeting. The reason to ask 
the open question at the beginning is that the respondent would not get biased by the provided 
information that is necessary to answer the closed and semi-open questions, which have as purpose 
to validate the findings of the conceptual model. Without any assumptions or provided information, 
the respondents have the opportunity to speak and think freely, and thereby, it is expected that 
respondents provide more comprehensive answers (Creswell, 1998). Besides, according to Creswell 
(1998), this type of question allows additional information which can be used to enrich the current 
literature about MaaS.  

First, open questions were asked that allowed the respondents to identify themselves, what 
their current profession is, and what kind of role their employer is expected to fulfill within the MaaS 
ecosystem. These questions helped to understand why they plan to fulfill a particular position within 
the MaaS ecosystem. 

Then the respondents were asked to elaborate on what the perceived benefits are to 
participate within the Maas ecosystem and what kind of risks and barriers they experience or expect 
on the individual level. Moreover, they were asked to formulate what kind of direct relationships they 
expect to have with other stakeholders, like customers, suppliers, or partners. This type of information 
helped to deeper explore the underlying mechanism of the perceived benefits and risks that come 
along with MaaS. Moreover, it helps to validate the value blueprint that is shown in Figure 13. Besides, 
the answers can be used to qualitatively explain the value of the required indicators to use the 
Formulas in section 2.4.1.  

Eventually, respondents had to define the steps that are necessary to realize the 
implementation of MaaS, and thereby, they had to use their imagination. According to Dreborg (1996), 
this a proper planning method of coping with uncertainty and is suited to deal with long-term 
problems. Besides, Vergast & Quist (2011) state that backcasting is about generating a scenario in the 
future and then reasoning backward from the endpoint to the present time to plan strategically how 
the ultimate future situation can be achieved. This method allows to achieve outcomes sustainably 
and to give respondents the freedom to think out of the box (Vergat & Quist, 2011). Moreover, this 
method allowed to think freely without being constrained by quantitative data. According to 
Armstrong (2001), this method results in more creative thinking than forecasting since the last 
estimates a future scenario based on current trends. However, due to the newness of MaaS, it can be 
argued that backcasting is more suitable because of the limited availability of quantitative data about 
MaaS and the absence of current trends.  

According to Vergat & Quist (2011), a future scenario can be formulated by desktop research 
or participatory methods. However, the desired outcome is expressed by the Ministry of Infrastructure 
and mobility, and thereby, the future scenario is based on the definition that is given in section 2.1.1 
(IenW, 2019).  

This part aimed to allow the respondents to think freely and to elaborate on their perceived 

benefits and risks of MaaS on an individual level. Their answers helped to validate if the identified 

risks in the MaaS literature were linked to certain actors correctly and to understand better the 

underlying mechanisms that cause these benefits and risks. Furthermore, asking respondents to 

speak freely about the required steps for the development and implementation of MaaS allowed to 

determine the paths that connect the desired future to the present. Furthermore, using this type of 

planning method helps to identify the stakeholders that should be responsible for these steps, and 
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thereby, could play a vital role in the functioning of the MaaS ecosystem.  This part of the interview 

can be seen in Appendix F1. 

4.4.2 Semi-closed questions 
The primary purpose of the second part of the interview was to validate the identified ecosystem risks 
and stakeholders in the MaaS literature.  

First, a list of 21 stakeholders was shown to the respondents, which is based on the findings of 
Jittrapirom et al. (2018), and Kamargianni & Matyas (2017). The respondents were asked to answer 
with yes when they did agree that a specific stakeholder should be present within the MaaS ecosystem, 
and they had to respond with no if they did not. Moreover, if they decided that a particular stakeholder 
should be present in the MaaS ecosystem, they were asked to grade the importance of the specific 
stakeholder on a scale from one to ten, where 1= not important and 10= vital. This closed method 
allowed collecting quantitative data to validate the conceptual model.  

After that, the respondents were asked if they do think that specific stakeholders are excluded 
from the list or that stakeholders should be merged or split up into multiple actors. Consequently, this 
allowed to collect additional information which can be used to enrich the current literature about 
MaaS. Moreover, it helps to answer the fourth sub-question since it also helps to identify the blindspot 
of MaaS.  

Second, the same method was used to collect quantitative data to validate the perceived 
ecosystem risks and to verify the significance of these risks. However, the respondents had to grade 
the risks on a scale from one to three, which is based on the value blueprint of Adner (2012). 
Furthermore, if the respondent acknowledged a particular risk and graded it, they had to link these 
risks to a stakeholder twofold, namely; they could select a stakeholder as the source of the problem, 
and they could choose a stakeholder that should address the issue to resolve it. Again, the respondents 
were asked to complement the list of risks by adding, removing, merging, or splitting up stakeholders. 
This method helped to collect additional information about the ecosystem risks of MaaS.  
Consequently, the second part of the interview helped to collect quantitative data to validate the 

conceptual model. Moreover, the open questions at the end helped to obtain additional information 

to make both lists completer and to increase their reliability and validity. The second part of the 

interview can be seen in Appendix F2. 

4.4.3 Business network pictures 
In the third part of the interview, respondents were asked to do an exercise. They had to draw two 
different business network pictures based on their own experience or expertise. Therefore, 
management consultants and employees with managerial tasks were preferable for the survey since 
they possess a more holistic view of MaaS. This method is commonly used in business network analysis 
and social network analysis (Battistella et al., 2013; Colville & Pye, 2010; Leek & Mason, 2010; 
Henneberg, Mouzas, & Naudé, 2006; Ford & Redwood, 2005). 

During the exercise, the respondents were asked to draw the expected tangible interactions in 
the first picture and the intangible interactions in the second picture, in which the nodes represented 
the actors. The respondents had to draw the lines (communications) between the predefined nodes, 
which could be unilateral or bilateral. The business network has to be directed for the analysis; 
otherwise, it is not possible to estimate the in- and out-degree of actors, and thereby, the importance 
of their position within the business network.  

The distinction between tangible and intangible relationships is based on Table 3. Simplified, 
tangible relationships can be evaluated based on monetary fluxes. According to Battistelle et al. (2013), 
the question has to be asked: “who does pay for that product or service?”. Therefore, Table 3 shows 
what can be interpreted as a product and service. In general, tangible ties represent the exchange 
flows of money and products or services amongst actors in the MaaS ecosystem. If a directed tangible 
is drawn from actor A to B, this means that A pays B for the services or products that B has to offer. 

Table 3 shows that intangible relationships can be interpreted in multiple ways. The focus is 
on the implementation of MaaS, which is twofold. For example, MaaS depends heavily on the 
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accessibility and connectivity of actors, physically as well as digitally (Jittrapirom et al., 2018). 
Moreover, actors must cooperate and exchange knowledge to implement MaaS successfully 
(Jittrapirom et al., 2018; Smith et al., 2017). Therefore, intangible interactions consist of exchange of 
knowledge, data and software solutions and the willingness to cooperate and provide accessibility to 
the digital and physical infrastructure. Moreover, regulation and resistance toward MaaS is included 
since they both affect the social capital towards the implementation of MaaS (Nahapiet & Goshal, 
1998). Furthermore, respondents were asked draw positive intangible ties as a solid line and negative 
interactions as a dotted line.  

The respondents were asked to provide qualitative explanations of their decisions during the 
drawing exercises. Notably, the respondents that forecasted a negative intangible interaction between 
actors. The focus of this research is to allocate hazardous and missing interactions that could affect the 
implementation of MaaS. The anecdotes of the respondents were recorded, which did consist of how 
they interpreted the expected relationships and interactions. Moreover, if the researcher did notice 
unexpected or unidentified interactions (compared to the literature), questions were asked for further 
clarification.  

Eventually, the respondents were asked to assess the ecosystem that is illustrated in Figure 12. 
They were asked to identify missing interactions or stakeholders. Moreover, they had to indicate 
wrong interactions between actors, and it was asked what the most vulnerable and the most important 
relationships would be for them individually, according to their role within the MaaS ecosystem.  

The third part of the interview aimed to validate the interactions between stakeholders and 
the importance of stakeholders. Moreover, the exercises helped to understand better if any ties or 
elements are missing. Consequently, it helps to re-define the MaaS ecosystem and contributes to the 
current MaaS literature. However, it is also possible that the current implementation of MaaS is 
missing essential elements, according to the literature. Therefore, it also helps to indicate the presence 
of a blindspot. Eventually, translating the network pictures into qualitative data (e.g., connectivity 
matrices) enabled to estimate the required indicators to use Formulas that are defined in section 2.4.1.  
An example of the drawing exercises can be found in Appendix F3.  
 

4.5 Analysis of the data 
For the interview analysis, interview coding is considered the proper analysis technique to use. 
Therefore, the interviews were recorded on audio-recorder and transcribed afterward. That is 
necessary for the interview analysis. The transcriptions were coded with the program NVivio and based 
on the coding manual of Saldaña (2009). The coding labels can be found in Appendix F.  

The second part did collect quantitative data about the stakeholders and primary risks. This is 
statistical data and is therefore processed in excel but will be further discussed in the next section.  

In the third part of the interview, drawing exercises did take place. As mentioned before, the 
participants were asked to elaborate on their choices during the activities. The same coding technique 
is used to analyze the open-structured question in the first part of the interview. Therefore, also the 
narratives of the participants during the third part were recorded and transcribed. This method is 
considered as a qualitative analysis technique. However, the drawings of all the participants are 
eventually translated into connectivity matrixes, which show the tangible and intangible relationships 
quantitively. This will help to estimate the network statistically by enabling the calculation of the 
selected metrics of this study, which include; the in- and out-degree, node’s degree, the betweenness 
centrality, eigenvector centrality and the overall centrality of the business network.  

Eventually, the collected surveys were cleaned and implemented in a software program called 
Ucinet 6. This software program enables to visualize and analyze networks statistically, like the 
mentioned metrics of before. Accordingly, to these metrics and the collected data, the sizes of nodes 
can be adjusted based on the importance of the nodes. The directed relationship structures that were 
drawn by the participants led to connectivity matrices. These matrices formed the input for the 
visualization of the networks and the network analysis. The software helped to estimate the 
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measurements. Eventually, the outcomes of each participant were merged into one matrix to 
determine the overall importance of each stakeholder based on the input of each respondent.  

Moreover, the network pictures and the corresponding interview transcripts were analyzed to 
gain insights in different perspectives toward the expected business network structure of the MaaS 
ecosystem. In the combination of the assessment of the respondents about the illustration of the MaaS 
ecosystem, it was able to construct a validated ecosystem of MaaS. Furthermore, it helped to identify 
missing elements that could be vital for the implementation of MaaS.  
 

4.6 Research validation  
According to Creswell (1998), qualitative research (due to the exploratory nature of the study) has to 
ensure qualitative validity and qualitative reliability. The former means the steps of acquiring data have 
to ensure the accuracy of the findings and the latter indicates the consistency of the research in 
comparison with other researchers and different projects (Green et al., 2007).  

First, the study has made use of multiple validation methods to ensure the validity and 
reliability of the study. For example, the researcher has had been to the World Congress on Intelligent 
Transport Systems (ITS) 2019 in Eindhoven on the 5th of June. The congress is a yearly event through 
whole Europe and underlines the importance of ITS, particularly in cities and regions where they are 
hosted. Consequently, the event allowed speaking with various stakeholders like policymakers, 
experts, and the general public that are actively involved within the MaaS domain. Talking with these 
experts helped to obtain knowledge to validate primary findings and confirm assumptions about the 
ecosystem and business network of MaaS. Besides, the event provided the opportunity to approach 
prominent MaaS experts and speak with policymakers that are generally not approachable for 
interviews due to their busy agenda. At the end of the conversations, they helped to introduce the 
researcher to other relevant stakeholders that are involved with the implementation of the seven 
regional pilots in the Netherlands. Eventually, this increased the research quality because the level of 
expertise of the respondents is high since most of them are considered as prominent persons with 
managerial tasks. Besides, it increased the richness of the attained insights as more diverse 
perspectives were included. 

Other methods like peer debriefing enhance the accuracy of the account because the peer 
debriefer reviewed and asked the questions about the qualitative study so that the report will resonate 
with people other than the researcher (Creswell, 1998). The researcher and the peer debriefer met 
periodically, and the peer debriefer was a researcher at the research faculty of this study.  

According to Creswell (1998), using multiple and diverse types of sources of data collection 
helps to ensure the validity of the research. Academic literature and grey literature have been used to 
formulate the conceptual model. Most of the used literature were reviewed and cited scholarly 
articles, which reviewed other related research as well and did conduct surveys to identify factors and 
correlations that may influence the development and implementation of MaaS. Moreover, this study 
conducted surveys, interviews, and business network drawings as well to validate the conceptual 
model and to find out of the conceptual model aligns with the development and implementation of 
MaaS in the Netherlands. According to Yin (2003), using multiple sources enables data triangulation 
and enhances the validity of this research.  Furthermore, to increase the reliability and validity of the 
study, the results and conclusion are discussed with five of the respondents.  

At least, it has to be mentioned that the generalization of the research is limited due to the 
focus of the study. The conceptual model based on academic and grey literature originated from 
multiple countries and cultures but used other theoretical perspectives to better understand the 
opportunities and challenges of the implementation of MaaS. Therefore, the conceptual model could 
form a general basis to support the findings of other studies regarding this topic. However, the second 
part of the paper has focused on the gap between MaaS literature and the knowledge of experts in 
the Netherlands. Therefore, it was possible to identify the difference in expectations regarding the 
implementation of MaaS between the theory and the expertise of Dutch MaaS stakeholders precisely. 
According to Yin (2003), the generalizability of qualitative research occurs when qualitative researchers 
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study additional studies and generalize findings to the new cases. Therefore, the method of this study 
could be applied to other MaaS cases in different countries to increase the generalizability of the 
results of this study (Yin, 2003). This could be an exciting direction for further research.  
 

4.7 Ethical consideration 
The study has anticipated the possibility of harmful and intimate information due to the focus of the 
study and the expectation that the most significant of MaaS is not about the technical feasibility but 
more about conflicts in opinion or interest between actors. For example, respondents were asked to 
identify the innovation risks of MaaS and to link them to stakeholders. Furthermore, they had to 
indicate current or potential tensions within the ecosystem.  

Therefore, the researcher did start every interview by introducing himself, the sponsoring 
institution, and the purpose of the research. Furthermore, the respondents were asked if the 
researcher had their permission to record the interview for text analysis. Besides, the researcher asked 
all the respondents if it was preferred that their names had to be anonymized or that it was not 
required that their identity remain confidential. Most of the respondents indicated that their identity 
had to remain confidential due to the nature of the questions of the interviews and the problem 
statement of this study. Consequently, the researcher has decided to anonymize the identity of all the 
participants by disassociating names from responses in the transcripts and using aliases or 
pseudonyms. This was done because this study wanted to avoid ethical issues during the data 
collection at all costs since the researcher wanted to protect the privacy of the participants and to 
convey this protection to all individuals involved in this study.  

5. Results  
This chapter shows the results of the interviews that provided the survey of qualitative and 
quantitative data. This chapter will not elaborate extensively on the results since this will be done in 
the next chapter. However, this chapter is divided into several sections to illustrate clearly why specific 
data is gathered. 

In total, 17 respondents were willing to participate in the survey. Of the 17 interviewees, 11 
respondents completed both the qualitative part and the quantitative part of the design of the 
interview. The other six respondents did only the quantitative section of the interview, which has a 
limitation that no comprehensive explanations were given for the choices that they have made. 
However, eleven respondents did, and their extensive comments are used as a basis and are 
considered as sufficient to explain the underlying mechanism of the results that are derived from the 
quantitative data.   

In section 4.2, it was chosen what kind of stakeholders were favorable to interview. According 
to the conceptual model, these types of stakeholders will be the most critical stakeholders of the MaaS 
ecosystem. As mentioned before, the interviewees were asked to indicate what their expected role 
would be in the MaaS ecosystem. According to their answers, Appendix E2 gives an overview of the 
composition of the respondents. Furthermore, a comprehensive overview of the respondents’ job title, 
anonymized name, and expected role in the ecosystem can be found in Appendix E1.  

Primarily, no respondent classified itself as a Data provider (DP), and thereby, it is a shortcoming 
of the research for not including such a stakeholder. However, three of the four respondents that 
considered themselves as the MaaS provider (respondents D, and G) mentioned during the interview 
that they want to fulfill multiple roles in the long-term. For example, respondents D and G both 
explicitly highlighted the importance of integrating the positions of the data provider and the MaaS 
provider into one role to stay relevant and gain a stronger position within the ecosystem. While 
respondent D said that they had to obtain the required competencies for operating as a DP still, 
respondent G and L mentioned both that they already have the skills to fulfill this role in the short-
term.  Therefore, the shortcoming of excluding a data provider is mitigated due to the additional 
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competences of respondents G and L to expand their role, in the short-term, as a MaaS provider to a 
Data provider as well.  

Besides, one respondent (I) is classified as an expert. The interviewee started a consultancy 
specialized in business development in services, rail, energy, aviation, infrastructure, and urban design 
in 2014, after being a director of a PT, OP, and airline organization from 2009 until 2014. Therefore, 
the expertise of this respondent was considered as relevant despite not being involved in the expected 
Dutch MaaS ecosystem directly.    

 

5.1 Stakeholders 
All the seventeen respondents did complete the quantitative part of the interviews. The first part of 
the quantitative section collected data about the relevance and importance of the expected 
stakeholders. The list of stakeholders is based on the study of Smit (2019) (Table 6), and therefore, the 
configuration of stakeholders is not necessarily the same in the Netherlands. Consequently, it is 
essential to quantify the Dutch MaaS ecosystem based on the expertise of Dutch MaaS stakeholders. 
This type of data eventually forms the basis to answer the first and second sub-questions of this study. 
The results will be extensively discussed in the next chapter.  
 
Table 14. Results of the importance and relevance of stakeholders. 

Rank Actor Importance Times confirmed by the 
respondents (n=17) 

1 End-user (US) 10 100% 

2 Public transport operator (PT) 9 100% 

3 Ticketing + payment solutions (TP) 9 100% 

4 MaaS provider (MS) 9 94% 

5 Data providers (DP) 9 94% 

6 Investors (I) 8 71% 

7 Shared mobility services (SMS) 8 100% 

8 ICT and technology developers (ICT) 8 100% 

9 Journey planners (JP) 8 94% 

10 Mobile phone network and internet provider (MB) 8 76% 

11 Transport infrastructure operator (OP) 8 71% 

12 Policy makers (PM) 8 94% 

13 Research institutions (RI) 7 76% 

14 Automotive (A) 7 82% 

17 Media & Marketing firms (M&M) 7 65% 

15 OEM 6 76% 

16 Insurance companies (IN) 6 65% 

Irrelevant actors 

18 Unions (UN) 6 35% 

19 User-group (UG) 3 18% 

* lower boundary confidence level (95%) = 11,8655 

 

5.2 Risks 
Furthermore, the respondents were asked if they acknowledged that the proposed risks might take 
place during the implementation of MaaS in the Netherlands. The respondents had to grade every 
recognized risk, and they were asked to identify the entities that are likely to be involved with the 
specific risk. The collected data helped to validate the findings regarding the innovation risks, the score 
of these risks, and the associated actors per risk. Consequently, the data gives insights about the 
incentives of certain actors and about relationships among actors. Besides, it provides a clear 
understanding of the perceived impact of the innovation risks from the perspective of MaaS 
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stakeholders in the Netherlands. The analysis will explain why specific risks and stakeholders have been 
left out. 
 
Table 15. Final remaining innovation risks (ThresholdCI relevance (0.95) = 37%) and the entities involved (The remaining 
stakeholders exceed the individual threshold of the confidence interval per innovation risk.) 

Final risks Selected by 
experts (N=17) 

Risk category Involved stakeholders (confirmed by 
stakeholders, N=17) 

Acceptance of open data 
standards (data ownership) 

94% Red SMS (12%), PT (15%), PM (27%) 

No (collaboration to develop 
new) business model 

65% Yellow MS (20%), PT (12%), PM (15%), SMS 
(20%) 

No clear value proposition 
for important actors (end 
user excluded) 

76% Red MS (65%), PM (24%), PT (6%) 

Responsibilities of actors  88% Yellow PM (23%), MS (18%), IN (15%),  

Transport concession 76% Yellow PM (41%), OP (31%), PT (28%) 

Government is not able to 
formulate proper regulation 
frameworks 

94% Yellow PM (80%), OP (20%) 

Ticketing system 59% Yellow TP (23%), PT (19%) 

Physical infrastructure  59% Yellow PM (40%), OP (40%), SMS (15%) 

High operational costs 65% Yellow MS(40%), PM (20%), SMS (15%), PT 
(15%), RI (5%) 

Privacy and security  82% Red MS (38%), ICT (19%), DP (15%), SMS 
(12%), PM (8%), US (4%), MB (4%) 

Ride sharing and behavioral 
change  

59% Red US (19%), PM (9%), MS (9%), M&M 
(9%) 

 

5.3 Expected hazardous interactions 
In the third part of each interview, it was asked to identify the tensions between the actors that could 
be threatful toward the implementation of MaaS in the Netherlands. As mentioned before, eleven of 
the seventeen respondents were asked to elaborate on their choices extensively and why they thought 
that specific interactions would be harmful to the MaaS ecosystem’s continuity. Their discussion on 
choices is used to understand and to explain the underlying mechanisms and dynamics that are 
expected to take place in the Dutch MaaS ecosystem. The other six respondents were asked to do the 
same; however, they justified their choices briefly. Therefore, their results are used as quantification 
of the qualitative data to validate the final findings. Table 16 displays the results of the expected 
hazardous interactions. This table serves as a foundation to answer SQ1 and SQ4 mainly, but these 
results could be used to address the second sub-question as well.  
 
Table 16. Identified ecosystem’s tensions by the respondents after assessing the ecosystem. 

Times 
mentioned 

Start End  Description 

3 PM SMS PM restricts the possibilities of SMS providers by limiting parking 
spaces 

10 SMS PT Competition (mutual) 

2 IN SMS IN isn't able to formulate proper insurance policy for SMS provider. 
Alternatively, IN has control over SMS since IN determines the required 
insurance policies 

5 SMS SMS Competition between SMS providers 

1 SMS MS Too high operational costs 

3 SMS MS SMS provider’s fear of losing direct contact with clients 
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1 TP and 
MS 

SMS TP and MS can exclude SMS from participating when not using similar 
Ticketing & payment solutions 

3 IN PT IN isn't able to formulate proper insurance policy for PT providers. 
Alternatively, IN has control over PT since IN determines the required 
policies 

3 UN PT MaaS may result in job losses in the PT sector 

4 PT and 
TP 

SMS PT and TP have the power to exclude SMS providers from integrating 
OV-chipcard possibilities  

1 PT TP PT possesses the position to restrict TP in establishing relationships 
with SMS provider  

2 PT A Competition (mutual) 

6 PT PM Concession (public transport obligations) (mutual) 

2 PT OP Difficulties to adjust the infrastructure accordingly to MaaS (mutual) 

3 PM IN Current tax schemes of the government are contradicting to the 
required MaaS insurance policies 

1 PM OP Slow communications between both actors result in fierce tensions 
since both are not replaceable  

1 IN UN IN must negotiate with UN to meet the needs of end-users 

3 IN MS IN has to adopt MaaS into its business. When ignoring MaaS, MS 
cannot launch MaaS properly. 

5 MS A Competition (mutual) 

2 MS DP MS's position allows to collect data already and may decide to exclude 
DP from the value chain 

2 US MS Needs of the end-user are unknown 

2 US M&M End-users do not provide enough information to indicate their 
preferences  

2 M&M MS M&M cannot formulate a marketing campaign or strategy 

3 PT MS PT provider’s fear of losing direct contact with clients 

5.4 Missing elements 
The respondents were asked if the list of stakeholders and risks were inclusive, and if not, what kind 
of elements were excluded from the list. This open-structured question helped to collect data to 
answer the fourth sub-question of this study. Table 17 summarizes the missing elements, according to 
the Dutch MaaS experts. Consequently, this section helps to identify the knowledge gap between the 
theory and the Dutch expertise. However, it shows what the current MaaS literature is lacking based 
on the Dutch experts’ opinion only.  
 Besides, it was hard for the respondents to identify missing elements because MaaS is an 
emerging and involving concept. However, several missing actors, risks, and interactions deserve the 
attention to be discussed since they may be critical during the implementation of MaaS. Therefore, 
the analysis of this study elaborates on only a few of the missing elements that can be seen in Table 
17.  
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Table 17. Table of missing elements. 

Missing actors Missing risks 

Real estate sector  Unsure who is going to pay for the parking spots 

Employer  Collaboration between SMS provider (regarding the accessibility of their 
cars) 

Parking operators SM does not provide additional value and services besides mobility. 

The journey planner will become 
obsolete 

Party with the (digital) competencies to become the data provider and 
MaaS provider simultaneously, will be too powerful 

 
Low public interest in rural areas 

Missing interactions 

Times mentioned Start  End  Description 

1 PM SMS PM restricts possibilities of SMS providers by limiting 
parking spaces 

2 IN SMS IN isn't able to formulate proper insurance policy for SMS 
provider. Alternatively, IN has control over SMS since IN 
determines the required policies 

3 IN PT IN isn't able to formulate proper insurance policy for PT 
provider. Alternatively, IN has control over PT since IN 
determines the required policies 

3 UN PT MaaS may result in job losses in the PT sector 

1 PT TP PT possesses the position to restrict TP in establishing 
relationships with SMS provider  

1 PM OP slow communications between both actors result in fierce 
tensions since both are not replaceable  

1 IN UN IN has to negotiate with UN to meet the needs of end-users 

3 IN MS IN control over MS since IN has to adopt MaaS into its 
business. When ignoring MaaS, MS cannot launch MaaS 
properly. 

2 MS DP MS's position allows to collect data already and may decide 
to exclude DP from the value chain 

 

5.5 Degree of actors’ network metrics and their (in)tangible interactions 
The third part of the interview did consist of drawing exercises, and the respondents were asked to 
illustrate the tangible and intangible interactions between stakeholders. These could be currently 
experienced interactions or interactions that are likely to take place in the MaaS ecosystem. At first, 
this may sound like a limitation, but the explanatory nature of the study mitigates this limitation. The 
drawings helped to quantify the expected business network of the ecosystem and thereby formed the 
basis to estimate actors’ position and their influence on the implementation of MaaS. 

Consequently, it was possible to formulate the tangible and intangible connectivity matrices 
that indicate the degree of each actor and their links with other nodes. Appendix H can be advised to 
see how many times the 17 respondents have illustrated a specific interaction. Appendix H is visualized 
into tangible and intangible business networks here below. Eventually, the networks have been 
analyzed with Ucinet 6. The degree of the network metrics is shown in Tables 18 and 19 below. 
Furthermore, the valued have been weighted according to formula 5 (Table 20).  
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Figure 14. Tangible relationship structure. The size of the nodes is coherent to the betweenness centrality, while the 
blue nodes (> 0.201) are having a higher degree of eigenvector centrality than the average, while the yellow nodes 
(≤0.201) having a lower value than the average.  

Figure 15.  Intangible relationship structure. The size of the nodes is coherent to the betweenness centrality, 
while the blue nodes (> 0.219) are having a higher degree of eigenvector centrality than the average, while 
the yellow nodes (≤0.219) having a lower value than the average 
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Table 18. General metrics (in)tangible business network 

 Tangible network Intangible network 

Density  0.0809 0.1619 

Network centralization Index 82.80% 46.78% 

 

Table 19. The output of network centrality measures. 

 

Table 20. Weighted NM of actors 

Weight factor of nework metrics per actor 

  A1 A2 B1 B2 

SMS 2,51 (medium) 2,14 (high) 0,49 (low) 1,48 (high) 

PT 4,03 (high) 2,37 (high) 3,56 (high) 1,48 (high) 

DP 3,02 (medium) 1,91 (high) 1,51 (medium) 1,95 (high) 

ICT 1,50 (medium) 0,54 (low) 0 (low) 0,29 (low) 

TP 0 (low) 1,23 (medium) 0,49 (low) 0,49 (medium) 

JP 0 (low) 0,77 (low) 0,49 (low) 0,49 (medium) 

PM 0 (low) 0,77 (low) 1 (low) 0 (low) 

I 0 (low) 0,77 (low) 0 (low) 0 (low) 

MS 4,53 (high) 2,37 (high) 4,58 (high) 0,52 (medium) 

US 0 (low) 0,77 (medium) 1,51 (medium) 1,48 (high) 

OP 1,5 (medium) 1,23 (medium) 0 (low) 0,52 (medium) 

MB 0 (low) 0,32 (low) 1 (low) 1,24 (medium) 

RI 0 (low) 0,32 (low) 0 (low) 0,29 (low) 

M&M 0 (low) 0,77 (low) 0 (low) 1 (medium) 

IN 0 (low) 1,23 (medium) 0 (low) 1,24 (medium) 

A 0 (low) 0,54 (low) 0 (low) 0,29 (low) 

OEM 0 (low) 1,23 (medium) 0 (low) 0 (low) 

 

Tangible 
   

Intangible 
   

Actor  Degree Between 
(A1) 

Eigenvector 
(A2) 

 
Degree Between 

(B1) 
Eigenvector 

(B2) 

SMS 6 13 0,393 SMS 7 19,5 0,29 

PT 7 20 0,455 PT 9 71 0,31 

DP 4 16 0,354 DP 8 33,167 0,38 

ICT 2 9 0,094 ICT 2 0 0,06 

TP 2 0 0,232 TP 4 10,5 0,26 

JP 1 0 0,119 JP 4 10,5 0,26 

PM 1 0 0,114 PM 4 25 0,08 

I 1 0 0,119 MS 11 101,667 0,53 

MS 8 24 0,476 US 4 34 0,3 

US 1 0 0,119 OP 2 0 0,07 

OP 3 8 0,226 MB 4 25 0,23 

MB 1 0 0,023 RI 2 0 0,02 

RI 1 0 0,056 M&M 2 0 0,2 

M&M 1 0 0,119 IN 4 2,667 0,23 

IN 2 0 0,212 A 1 0 0,07 

A 1 0 0,098 
    

OEM 2 0 0,212 
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6. Analysis 
This chapter discusses the results and functions, therefore, as the basis to answer all the sub-questions. 
The last section summarizes the findings to answer the main research question in the next chapter, 
eventually.  
 

6.1 Validating the Dutch ecosystem of MaaS 

6.1.1 Stakeholders 
Table 14 displays the results of the relevance and importance of the proposed stakeholders, according 
to the interviewed experts of this study. The two columns on the right show the percentage of how 
many times a stakeholder is recognized or not, according to the seventeen respondents. The 
confidence interval (CI) is calculated by the descriptive data and shows the range of values that can be 
expected to be true when others were to repeat the survey. In this case, actors that exceed the 
threshold in this study are expected to be relevant in the reviewing studies as well. The data analytics 
tool of Excel provided the required descriptive statistics to calculate the threshold.  
 

𝐶𝑜𝑛𝑓𝑖𝑑𝑒𝑛𝑐𝑒 𝑖𝑛𝑡𝑒𝑟𝑣𝑎𝑙= �̅� ± 𝑍 × 
𝜎

√𝑛
         (6) 

Where; 

X = The mean (13,5267) 
Z = Z value with confidence level of 95% (1,8693) 
σ = Standard deviation (3,8783) 
√n = Sample size (19 different stakeholders) 
 
Eventually, the lower boundary is 11.8655, which means that actors above 62% (11.8655/19) are 
relevant during the implementation of MaaS in the Netherlands. Consequently, according to the 
respondents, the Unions (UN), and user-groups (UG) became obsolete and are therefore not relevant 
during the rest of the analysis.  

The UN was by 65% of the respondents considered as an irrelevant actor. Respondents that 
acknowledged the actor as relevant graded the stakeholder with a six, which is relatively low. However, 
Respondent C could imagine that this actor could slow down the implementation, while respondent G 
said that this actor could play an important role when MaaS causes job losses since “the concepts is 
eventually a tool to optimize operations of mobility providers due to the collection and distribution of 
processed data among MaaS stakeholders.”. MaaS may, therefore, reveal unbeneficial travel 
itineraries, like specific bus lines in rural areas. As a result, the PT provider could end these 
unsustainable operations in the long-term. In the post-implementation phase, employees could start 
to complain and form a resistance toward MaaS together with unions (UN).  

Even though the results suggest that this actor is irrelevant during the implementation, it could 
be that the UN becomes more relevant due to the actor’s expected position as the middleman 
between the employees and the government. Since little data is available about the expected 
externalities (desired or not) of MaaS, this study cannot make any conclusions regarding this outcome. 
However, it would be an exciting direction for further research. 

Only six of the respondents acknowledged the relevance of this actor, and two of them (G and 
I) mentioned the discussed problem of above. Therefore, there is a possibility that Dutch experts are 
overlooking this potential problem, which can have severe consequences after the implementation 
phase. Furthermore, reviewing previous MaaS studies implied that the UN is an entity that would act 
as the middle-man between the PT and PM (see the conceptual model), and thereby, could be a critical 
factor to create social capital and trust to mitigate this potential problem.  

Intangible interactions (like trust or internal alignment) amongst actors can lead to a higher 
tolerance toward MaaS. Increasing the actor’s intangible betweenness centrality enables the UN to 
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attract social capital and link desperate clusters by having control over the information exchanges 
while increasing the eigenvector centrality of this actor intangibly increases the impact it may have on 
the behavior of others due to the extended relationships with other parts of the network. 
Consequently, placing such an entity to the centers of power allows enhancing the social capital and 
the required trust between clusters. O’kelly (2006) gave as an example the aviation industry of which 
the customers are affected when lousy weather disrupts an airport’s functioning. 

The User-group (UG) became obsolete, and according to respondent B, using user-groups is 
outmoded since it is possible to collect data and information digitally. Besides, the respondents who 
argued that the involvement of this actor was necessary did grade its importance scored quite low. 
Therefore, it can be said that that the UG should be excluded from the list of relevant MaaS 
stakeholders.  

To conclude, two of the nineteen actors became obsolete. Generally, the respondents graded 
the actors’ importance quite high, which makes it difficult to differentiate them. However, the RI, A, 
M&M, OEM, and IN scored below the average (8). This result implies that the respondents considered 
these stakeholders less critical. 

According to the ecosystem of Kamarganni & Matyas (2017), the stakeholders of the above are 
located in the outer layer of the ecosystem. Therefore, their statement aligns with the initial believes 
of the participants of this study. The academics argue, however, that the insurance company (IN) must 
be positioned in the second layer (extended enterprise) together with the ICT, TP, and JP. Reasonably, 
actors located in the same segment had to experience a similar score in terms of relevance and 
importance, but this not the case.  

This finding implies that reconsidering the position of the insurance company is necessary, or 
that most of the respondents may undervalue the IN’s importance and relevance within the 
ecosystem. The BN analysis has to indicate if the latter is correct or not since this method includes the 
expected configuration of the integrated business network. If this analysis suggests that the IN 
increased in importance, the respondents, subconsciously, valued the actor more by linking the actor 
to many other nodes of the network.  

Nevertheless, the results of the first part of the interview form the basis to answer the second 
and third sub-questions and gives a good understanding of the Dutch experts’ initial (mis)perceptions 
over the importance and relevance of expected stakeholders. 
 

6.1.2 Innovation risks 
Additionally, a list of proposed innovation risks was shown to the respondents. They had to grade the 
impact of the acknowledged risks, and they had to identify the associated stakeholders per innovation 
risk. Again, the IC’s threshold was calculated to determine which innovations risk is relevant to include 
in the analysis.  

Furthermore, it was necessary to compute the IC that shows when it can be expected that 
stakeholders are associated with a specific innovation risk in reviewing surveys as well. However, this 
had to be done for every risk since it was presumed that the risks would affect the ecosystem 
independently. Consequently, the descriptive data to use formula (6) is based on the total amount that 
all the entities have been selected for a risk together (n) and the number of times that actors have 
been selected individually. This method allowed to estimate the mean, Z value, and standard deviation 
per risk, which are necessary to calculate the threshold that determines, in this case, the actors to be 
relevant when others were to repeat the survey.  

Even though this is a flawed assumption, it is acceptable within the scope of this research. 
Future research could try to deeper explore the interrelations between the innovation risks that have 
been identified by the MaaS literature so far. Nevertheless, Table 15 displays the results of the 
interviews.  
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6.1.2.1 Irrelevant innovation risks 

Table 15 shows that several risks do not exceed their threshold, which means that these risks became 
outdated and not included in the combined analysis. Finally, seven innovation risks are excluded from 
the final list. 

Only 24% of the respondents confirmed that A lack of public transport coverage in rural areas, and 
during the night is a considerable innovation risk. Respondent F (PM) admitted that certain areas are 
just not profitable enough to provide high-quality public transport services.  As a consequence, citizens 
that are living in these areas do own a car most of the time, which does not have the incentives to 
switch to alternative travel modalities anyhow. Private mobility providers complement this statement 
by asking themselves “should be the aim of MaaS to cover rural areas as well? Primary, it is a tool to 
address the congestion problems in city areas and to improve the well-being of citizens in high-density 
regions.” (respondent E). Besides, respondent (I) said that certain SMS providers are claiming that they 
have the competencies to oversee the mobility demand in rural areas more efficiently. “If this is the 
case, why would the government subsidize PT providers via transport obligations still? Let SMS 
providers, like ViaVan, ensure access to mobility in these areas and let them pay a retention fee”.  

Besides, they believed that the same logic applies to areas that are lacking private mobility services 
(lack of mobility services). While the respondents of Sarasini et al. (2018) indicated the lack of capacity 
at high demand peaks as a risk, participants of this study perceived this risk as a business opportunity. 
For example, respondent G: “As MaaS provider, it is our core business to match supply and demand for 
mobility since only them we generate revenue. It is just another business case, and it is to us to influence 
the need according to the supply.”.       

Furthermore, only 24% of the respondents expected that governmental entities would not provide 
enough formal support and funding regarding the finance and operations of MaaS. Respondent A 
experiences “a strong push coming from the government, which is essential to implement MaaS.” The 
government’s motivation to adopt such a role is to prevent the monopolization of MaaS by big-tech 
companies, like Uber, Google, or Apple. “Therefore, the Dutch government wants to be the 
orchestrator since only then they can ensure to collect the required data to understand the effects of 
their mobility governance.” (D). “That is the reason why we do not act as a facilitator. Consequently, 
we want to be at the forefront of the development of MaaS.” (F).  

Immediately after reviewing the MaaS literature, it became clear that the major bottleneck of 
MaaS is not about the technical feasibility of MaaS, but more about the organizational and managerial 
challenges that the concept is facing. The Dutch experts confirm this statement because only 6% 
considered the technical feasibility of sensors in vehicles as a potential threat, and 29% worried about 
the current state of the ICT infrastructure and data standards. The interviewees that perceived the 
latter as relevant mentioned due to the incumbents’ sunk costs regarding their outmoded ICT 
infrastructure (E and I) or the data standard only (B). Besides, respondent G said that, especially, “the 
current ICT possibilities enable concepts like MaaS.”  

Eventually, the concerns regarding the brand image have been neglected by 71% of the 
respondents. The result implies that they are not worried about the difficulties regarding increasing 
the awareness of MaaS, and they ignore the resistance of those who favor the benefits of owning a 
car. However, Respondents H did mention that “it is apparent that older generations will not abandon 
their ownership of a vehicle, but it likely to happen that the younger generation is. Especially when not 
owning a car becomes financially more attractive.”.  

Consequently, they assessed the risk regarding the government’s inability to formulate proper 
regulation frameworks more frequently since they believe that governmental entities are responsible 
for innovating the current tax policies to make ridesharing more attractive than owning or leasing 
vehicles for the end-user.  Respondent P quoted: “Currently, ridesharing harms the wallet more than 
owning or leasing a car.”. Regulators & policymakers should, therefore, formulate new policies that 
create monetary incentives for people to desert their vehicles (respondents D and F).  
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6.1.2.2 Risk category of innovation risks and their involved entities 

Certain innovation risks differ in their risk category when comparing the initial thoughts of the 
respondents and the results of the conceptual model. First, the respondents are more positive 
regarding the collaboration between actors to develop new business models for MaaS. Theory 
classified this specific co-adoption risk as red since the required elements to enable such an 
environment are lacking and will not be in place on time. However, the Dutch MaaS ecosystem is trying 
actively to formulate new open data standards to optimize the digital interoperability of the concept. 
The government is striving to establish a level playing field where mobility operators can access each 
other’s data and vehicles freely. These elements may enable the conditions for entities to work and to 
develop new business models for MaaS synergistically. Therefore, the majority of the respondents 
perceived this risk as yellow.  

Nevertheless, respondents D, E, and H mentioned that this would not be as easy as 
policymakers & regulators are thinking currently. The government’s perception of an ideal MaaS 
scheme is that travelers launch the MaaS app and can open the cars of every SMS provider at any time. 
However, SMS providers do not provide the same quality of services or other agreements, for example, 
insurances. Consequently, a general subscription that includes all the requirements to use vehicles 
randomly is not feasible due to the absence of a standard that guarantees similar quality provided by 
every SMS operator. “I am sure that this will not happen, even though it is possible to provide a 
universal mobility subscription or quality standard. Since it allows competitors to access my vehicles via 
every app and to copy my competencies freely.” (E). Even though the majority expects that the Dutch 
government can create such an environment, this conflict in interest may have severe consequences 
in the long-term.  

Furthermore, respondent H and J mentioned both that the maturity of industries influences 
actors’ readiness to collaborate. Respondent J specified that “the public transport sector already has 
open data standards for years” that allow PT providers to access and share their data to optimize their 
efficiency, which results in appropriate travel itineraries for public transport users. Therefore, 
respondent J said that “it is the SMS sector that is lacking the keenness regarding open data standards 
that causes the tension between both sectors and why there are no proper data standards in place yet.” 
Respondent E explicitly quoted that “a possibility that causes the tension between PT and SMS 
providers, and among SMS providers as well, when trying to create the level playing field that the IenW 
wants is, simply, that, we as SMS providers, have to generate revenue in order to survive, while PT 
providers are receiving financial support from the government; no matter the circumstances. Therefore, 
negotiations regarding such a manner will be an exhausted and long process in which the public sector 
blames the private sector for being selfish. The inherent difference between both sectors will always be 
the biggest problem when private and public entities must cooperate. However, after many 
negotiations, an optimum will be reached that allows both sectors to generate enough value for 
themselves eventually. Simply, because we have to.”. 

Respondent H supports J’s insights by saying “that the key difference between both markets is 
their maturity. Even within the SMS ecosystem itself that consists of several infant niches, like bike-
sharing companies, are not focusing on increasing the ecosystem’s interoperability but are focusing on 
their survival only. These niches need time to evolve and see the bigger picture”.   

Additionally, the respondents had to identify the entities involved per innovation risks. The 
analyzed transcripts and quantitative data explained why the respondents indicated that the SMS 
provider (20%) is expected to be more responsible than the PT provider (12%) for introducing the risk 
(tension described above). Besides, PM (15%) and MS (20%) have been identified both as the involved 
entities to act as a negotiator to address this problem. According to the transcripts, the PM should 
serve as an negotiator between both entities when establishing common ground regarding new open 
data standards and agreements to develop a level playing field (respondents A, B, E, I, and J), while MS 
is responsible for managing both parties during the process of value creation (respondents A, B, C, D, 
H, I).  

Initially, Dutch experts estimated the co-adoption risk as yellow, and thereby, believe that the 
MaaS ecosystem ensures an environment in which the parties are more willing to participate in the 
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proposition than previous theory suggested. Furthermore, it implies that the Dutch stakeholders are 
inclined to collaborate to develop suitable business models together. Even though they believe this 
risk is manageable, the consequences are expected to be severe when this risk cannot be solved by 
the associated nodes.  

The other risk of which the risk category differs is the concerns regarding the public transport 
concessions. The respondents of previous studies categorized this as high since they did not believe 
that governments would be able to co-innovate their policies regarding these concessions and that PT 
providers want to protect their market share by adhering to these kinds of transport obligations. The 
respondents of this study mentioned the same issues as well (B, D, E, I, L, and Q), but it was notable 
that several other stakeholders perceived this issue as another business case that forces them to 
innovate (G) or easy to avoid via new business (C, J, P).  

Furthermore, Dutch experts believe that the MaaS ecosystem can acquire critical elements to 
manage the expected co-innovation risks regarding the ticketing system, physical infrastructure, and 
high operational costs. The first risk is associated with the monopolistic behavior of PT providers, and 
since the entity is considered as the backbone of MaaS (MaaS Global, 2019), this actor is using this 
superior bargaining position to maintain its market share still.  Even though respondent D stated that 
“the monopolistic behavior of specific PT providers to exclude third parties of selling their tickets seems 
to be resolved by the government.”, this problem has to be managed in the short-term due to the 
actor’s higher centrality in the system (Table 14). “When this problem is not resolved in the short-term, 
MaaS is doomed to fail no matter what.” (P). 

Furthermore, respondent J confirmed that PT providers are skeptical toward MaaS since “PT 
providers have to change their business model more drastically than SMS providers, while MaaS does 
not ensure that travelers will use the public transport more often.”. However, respondents B and I said 
that “most of the PT providers dependent on the government financially, and thereby, I expect that, 
indirectly, they will be forced to participate in the MaaS ecosystem eventually.”. Therefore, this explains 
why the Dutch experts estimate this risk as less severe.  

Besides, the respondents do not fear that the high operational will be the bottleneck to 
restrain travelers from using MaaS but that their notion about the costs of traveling must change 
dramatically (A, B, P). This explains why the Dutch experts graded the problems regarding the 
expensiveness of MaaS as yellow and risks regarding slow behavioral change of travelers as red.   

An innovation risk that increased in impact is regarding privacy and security. The aim is to use 
MaaS via smartphones, and according to Li & Voege (2017), these smartphones provide the ID of every 
traveler indirectly. Moreover, respondents B and C said both that the smartphone replaces the OV-
chipcard and that MaaS platforms provide customized subscriptions to the end-users eventually. 
Consequently, data is necessary to deliver the services of MaaS and to validate individual data of 
travelers. It is, therefore, a significant challenge to collect and distribute the required data while 
ensuring travelers’ privacy and security (Li & Voege, 2017). The IE analysis classified this as a yellow 
execution risk; however, the majority of the Dutch experts acknowledged the risk (82%) and 
categorized the risk as red.  

Furthermore, the literature on MaaS and the text analysis state both that the partnership 
between the ICT and MB establishes the digital environment of MaaS. For example, respondent H said: 
“the ICT and MB create to the digital conditions of the entire MaaS ecosystem.”. Besides, respondent 
(A) mentioned that the data provider (DP) must collaborate with the ICT and MB to ensure end-users’ 
privacy and security. Moreover, respondents said that the MaaS provider functions as the bridge 
between the end-user and the rest of the value chain, which means that this actor must commit itself 
to the end-users via certain legal agreements (A, C, D, and G). Especially when the MaaS provider offers 
customized subscriptions that require individual data. The legal contracts must comply with the 
existing privacy & security laws and regulations regarding data. Besides, the quantitative data shows 
that the SMS provider is involved as mobility operator only. This finding confirms the maturity and 
advanced data interoperability of the public transport sector (H and J). Therefore, the SMS market’s 
immaturity can be seen as one of the contributing factors of introducing the risk into the MaaS 
ecosystem.   
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Finally, the theory suggests that the collaborative mechanism model to achieve ride-sharing 
and behavioral change should consist of research institutions that provide the Media & Marketing 
firms and the MaaS provider with knowledge. Nevertheless, Dutch experts argue that it is the 
responsibility of the government mainly since this actor can formulate proper regulatory frameworks 
that could create and strengthen the incentives of end-users to adopt MaaS. According to respondent 
P, a traveler’s trade-off to select a specific travel itinerary consists of a financial and a comfort 
component. The latter can be addressed by mobility providers and marketing firms. However, the 
former component can be directed by the MaaS provider “only when the government starts to 
formulate regulatory frameworks that make sharing and not-owning vehicles more attractive for the 
end-user financially. Now, the end-user gets punished and experiences higher taxes when switching to 
the sharing economy. “(P). According to several respondents (D, G, I, and Q), this is the best method 
to achieve a higher adoption rate eventually. 

 

6.1.3 Redefining the MaaS ecosystem and its inherent innovation risks 
Eventually, the innovation risks, their impact, and their composition of involved stakeholders have 
been estimated. Furthermore, the text analysis was used to explain these values and results. The final 
results of the interviews differ compared to the conceptual model’s findings. According to the 
participants’ expertise, and the method of this study, the number of innovation risks that the 
ecosystem is facing has been reduced from nineteen to ten final innovation risks. Moreover, several 
of the final risks have changed in their composition of involved stakeholders, or their risk category, or 
both.  

Table 15 shows the final list of innovation risks consists of four co-adoption risks, three co-
innovation risks, and three execution risks. According to Adner (2012), red co-innovation and execution 
risks indicate that the required elements are not present. The IE analysis of the conceptual model 
classified the co-innovation risks as red; however, the participants categorized all the co-innovation 
risks as yellow or green. This means that they do not expect major problems with installing the required 
and technical elements to address these risks. Twelve respondents stated that knowledge and 
technology are already in place to implement MaaS successfully and that the technical feasibility is not 
the problem. 

The execution risk regarding high operational costs was perceived differently, as well. The 
respondents categorized this risk as yellow because they recognized the problem; however, it is not a 
significant concern since they believe that the current technology (and its development) will enable 
reduced operational costs (G and I). They stated that the real problem is that travelers have to 
encounter the travel costs immediately after every time they used MaaS. Respondent D said, for 
example, that “paying 70 euros to visit your parents at the weekend is perceived as more expensive 
than paying monthly an amount of money to finance this kind of trips while being just as expensive 
eventually. It is like going on vacation; when saving money monthly to finance your flight tickets of 
€300 or paying €300 suddenly. Paying a smaller amount of money monthly results in a higher 
acceptance of the costs.”. 

Therefore, they believe that the real problem is not the operational costs of MaaS but the 
travelers’ misperception about the costs of mobility and not being familiar to pay for every trip 
immediately. This core problem is considered as a high execution risk by the respondents, and 
therefore, they believe that the MaaS ecosystem does not possess the appropriate knowledge and 
expertise to answer this challenge yet. Consequently, it can be said that the current literature on MaaS 
lacks to formulate proper modules for the MaaS subscription to take away the feeling of being 
punished after every time MaaS is used (F).   

The other risk that did change in impact is concerning the ecosystem’s inability to create a 
cooperative and synergetic environment that enables the development of proper business models. 
The respondents estimated this issue as yellow, while the literature classified it as red. The participants 
argued that stakeholders are willing to collaborate to create suitable business models but that they 
need the time to experiment (J). Therefore, this co-adoption risk is yellow since stakeholders have the 
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incentives to adopt MaaS into their business and are open for suggestions to optimize the use of the 
innovation. The same explanation is used when respondents categorized the co-adoption risk 
regarding the responsibilities of actors as yellow. It can be said that both risks are the product of 
inexperienced MaaS stakeholders in the Netherlands.  

Nonetheless, Table 15 shows that four innovation risks are categorized as red. Two of them 
are co-adoption risks that entail the issues regarding the acceptance of open data standards and no 
clear value proposition for critical entities. The core of both risks is those essential stakeholders that 
are unmotivated to participate in the value proposition of MaaS properly. The other two red innovation 
risks are regarding the execution. They entail the challenges regarding privacy and security and the 
required behavioral change of travelers that is vital to realize MaaS. Consequently, the Dutch experts 
foresee that co-adoption and execution risks regarding collaboration among actors, privacy and 
security of data, and attitude toward car ownership are the most significant challenges during the 
implementation of MaaS in the Netherlands.  

These innovation risks have been discussed extensively by analyzing the interviews. The text 
analysis enabled the author to explain why these innovation risks are categorized as red and why 
certain actors are expected to be involved. These findings can function as a foundation for further 
research to deeper explore the required collaborative mechanism models that may address the 
innovation risks of MaaS in the Netherlands.  

While Table 15 displays the final innovation risks and associated entities, table 20 shows the 
weighted values of the actors’ network metric. The former indicates the constellation of actors 
regarding innovation risks and the latter shows the potential influence and importance of these actors. 
Combined, both perspectives show that the co-adoption and execution risks that originate at the 
mobility providers are the most difficult to overcome since both actors are strong ecosystem members. 
In order to overrule stronger ecosystem members, the ecosystem must establish collaborative 
mechanisms that decrease their power. This can be done by including influential stakeholders (like the 
MS or PM) or by locating multiple and different parties to the centers of power.  

Furthermore, the results have shown that the MS, PM, SMS, and PT can be essential 
stakeholders due to their position in the network to distribute intangible resources. Therefore, the 
constellation of actors should consist of at least one of these actors when addressing co-innovation 
risks.   

However, overlooked ecosystem members or risk can be catastrophic for the implementation 
of Maas even though every identified risk has been answered on time.  
 

6.2 Identifying the missing elements 

6.2.1 Missing stakeholders 
The seventeen participants did identify seven absent actors. Only two actors, however, will be 
discussed since the respondents mentioned the required interaction that these entities would have in 
the ecosystem. First, respondent D (MS), I (expert), and P (A/OEM) mentioned the importance of 
traveler’s employer since employers determine their employees’ travel behavior by financing the 
travel costs. Employers may, therefore, be of significant influence when creating the installed base for 
MaaS.  

Secondly, real estate companies and parking operators should be included in the ecosystem 
and actively involved during the implementation of MaaS. They could be vital when scaling up the 
services of MaaS. Respondents B and G said both that the real estate company is an essential link in 
adjusting the living environment to the requirements of MaaS, and thereby improving citizen’s well-
being. Additionally, parking place operators are essential to formulate mechanisms for parking places. 
Respondent E: “Currently, car owners pay for using parking places, but who is going to pay for the 
parking places when citizens do not own a car anymore? Smaller SMS providers do not have the 
financial resources to pay for these parking places completely, while bigger SMS providers could use 
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this as a possibility to monopolize the market in certain areas. Consequently, parking place operators 
must create new mechanisms to regulate this specific but vital aspect of the implementation of MaaS.”. 
 

6.2.2 Missing innovation risks 
As a result, the parking place dilemma is one of the five absent risks. Even though this issue is 
mentioned once by respondent E, the risks could form a bottleneck in the post-implementation phase 
of MaaS of which the impact may be disastrous when entities do not start to address this specific risk 
already.  

Furthermore, the position and the role of the MaaS provider are both questionable. The reason 
is threefold, namely; (1) Expecting that the MaaS provider should be responsible for paying almost 
everything, simply because it is the focal firm of the ecosystem, makes the MaaS ecosystem extremely 
vulnerable (respondent P). Besides, (2) the MaaS provider does not provide additional value besides 
mobility (respondent D). Such a centralized actor makes the ecosystem extraordinarily vulnerable 
when this actor malfunctions or becomes outmoded in the long term. 

On the contrary, (3) the closely related competencies of the DP and MS makes the entire 
ecosystem vulnerable to monopolization (respondent H and J). As mentioned before, one of the four 
interviewed MaaS providers indicated that it possesses the competencies to merge both functions on 
the short term already (respondent G). Besides, one other MS said that positioning itself as DP and MS 
is one of the long-term goals (respondent D). 

Therefore, generally, MaaS practices must reconsider the responsibility and the positioning of 
the MaaS provider when following current literature. First, the possibility that the MS becomes 
outmoded in the long-term. When this happens, and the actor has too many established relationships 
that cannot be managed by other entities, the ecosystem is exposed to a catastrophic outcome 
Secondly,  It is most likely that most of the potential MaaS providers do have the capacity to dominate 
the network by being the DP and MS simultaneously. The MaaS literature must, therefore, revising the 
MaaS ecosystem to avoid centralization around the MaaS provider since this will be hazardous for the 
MaaS ecosystem’s continuity in the long-term.   

Furthermore, respondent P foresees issues arising from the fact that governmental entities do 
not differentiate their strategies regarding the implementation of MaaS in rural and city areas. The 
respondent argued that “public support is not per se vital in cities since the providers’ perceived benefits 
create enough incentives to invest in their services to optimize their value. While in rural areas, public 
support is critical because, for most of the profit-seeking organizations, it is not attractive to invest in 
these kinds of areas.”. When governments decide that the market will solve this over time, “these 
areas will end up, for example, with voluntary bus drives providing inferior services that eventually do 
not meet the demands of local citizens at all.”. 

Even though the distinction in governance is clear, governmental entities focus on the 
implementation of MaaS in cities primarily. Consequently, they formulate governance frameworks and 
develop capabilities that are appropriate for cities only, which cannot be used in rural areas. This 
tendency may result in implementation models that are only applicable in cities, which hinder the 
adoption of MaaS in rural areas. It is therefore vital for the Dutch government to expand its focus from 
cities to rural areas as well when MaaS practices must include a broader region than only towns. 

The content of this risk is quite similar to the green co-adoption risk regarding a lack of public 
transport coverage in rural areas, which became irrelevant after analyzing the results. However, 
respondent P approached this risk from another perspective and stated that the core problem is that 
the government lacks to differentiate MaaS governance for both regions. Even though this potential 
problem is interesting and deserves the attention of future research, it is outside the scope of this 
study. This study focuses more on providing suggestions to enhance the implementation of MaaS by 
formulating a conical model of the ecosystem and its internal business network.   
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6.2.3 Missing (hazardous) interactions 
During the interviews, the respondents were asked to assess the conceptual ecosystem of MaaS. They 
had to indicate hazardous relationships that are likely to happen, and they had to identify missing links 
between entities if possible.  

Seven participants did come up with missing relationships, which most of them are related to 
the absent actors that have been discussed before. Respondent A argued that there should be a 
directed link from the PM to the DP since PM formulates data standards that influence the DP’s 
functioning. Respondents D and I mentioned the absence of employers and their influence on the 
travel behavior of end-users. Besides, they also must interact with the PT, SMS, and MS to establish 
appropriate MaaS subscriptions for their employees. Furthermore, respondents C and G stated that 
the real estate sector should be involved to align the living environment of citizens to the requirements 
of MaaS. Therefore, this entity must interact with the mobility providers and the political parties that 
are present within the ecosystem.  

All the eleven experts were able to indicate various hazardous interactions that are expected 
to be present in the MaaS ecosystem. Many of them are identified in the MaaS literature already or 
have been extensively discussed in the previous sections. However, they identified several hazardous 
interactions that have not been discussed in previous literature on MaaS. In total, ten dangerous 
interactions have been identified as missing risks that are unelaborated, which will be discussed briefly.  

Respondents have mentioned that SMS providers experience tensions with policymakers & 
Regulators. In recent years, cities are actively trying to become car-free by reconstructing the streets 
or adjusting their regulations. For example, the capital of Amsterdam has replaced many parking places 
with trees or other nature facilities (A). Essentially, this is great for the well-being of citizens. However, 
this strategy makes it difficult for car-sharing providers to reach the end-user (E). Besides, “the chosen 
program enhances citizens’ live environment but lacks to provide the possibility for alternative SMS 
providers, like electric steps, to deliver their services. Eventually, it is hard to implement MaaS in these 
cities successfully.” (J). This tension is indirectly confirmed by respondent F (PM) but classified this 
problem as no clear value proposition for important actors by saying: “Many organizations argue that 
they do not understand why the government is promoting MaaS so actively. Especially, the shared-car 
providers saying that local authorities should focus primarily on creating the opportunity to let them 
deploy their services instead of implementing MaaS.”. The inconsistency is recognized by the Dutch 
experts, but this tension between the SMS provider and governmental entities has not been 
mentioned in the literature so far. Consequently, future MaaS schemes should include this paradox in 
their implementation management.  

Moreover, the role and the interactions of the insurance company (IN) have not been 
discussed carefully. The majority of the MaaS literature does not consider this actor as critical for the 
continuity of the ecosystem and the implementation of it. Initially, the results of the interviews confirm 
this statement about the actor moderately. Dutch experts agreed that the actor is relevant for the 
implementation of MaaS (67%) but graded the actor with a six (out of ten), which is quite low 
compared to the grade of other actors. By interviewing an insurance company (respondent B), 
however, it was possible to gain more insights about the actor’s expected role and influence within 
the ecosystem.  

Consequently, it becomes clear that the IN has a certain degree of influence over the behavior 
of the mobility providers and the MaaS provider. For example, if the IN cannot formulate appropriate 
insurance policies for the mobility providers, they cannot participate in MaaS schemes. Furthermore, 
the IN can withhold the MS from guaranteeing the required legal coverage or agreements for certain 
actors (P). According to respondents D and G, this is one of the primary responsibilities of the MaaS 
provider since “it is the MaaS provider that has direct contact with the end-user and with the rest of 
the value chain. Therefore, it should provide appropriate legal contracts that ensure refunding and 
compensation for casualties.” (G). Consequently, it seems that the IN may have significant influence 
on the viability of the MaaS ecosystem. As a result, the MaaS literature should secure more attention 
for the insurance sector.  
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Furthermore, previous MaaS studies have elaborated on the tensions regarding the resale of 
PT’s tickets to third parties. Studies indicated that this risk is originated at incumbents like the PT and 
TP.  Due to their sunk costs, consequently, both actors are not willing to give up their existing ticketing 
and payment systems easily. In the Netherlands, both actors constellate, therefore, together to 
exclude third parties of entering the market(respondents A, C, D, E, G, H, I, and P). 

However, several respondents mentioned another constellation of actors that creates this 
issue. The PT and SM might establish a partnership before reaching out to SMS providers. 
Consequently, it may happen that the services and used methods of the specific TP do not align with 
the equipment installed in the SMS’s vehicles. So, when MS is partnering with a TP that uses no familiar 
technologies, it may become exclusive and not adoptable.  

This interaction may be real and slightly changes the dynamics in the way how this innovation 
risk may enter the MaaS ecosystem. However, it seems likely that a potential MaaS provider wants to 
integrate a ticketing and payment system of which the interoperability is high, and therefore, the 
author stated that reconsidering the risk’s dynamic can be ignored.  
 

6.2.4 Evaluation 
To conclude, several stakeholders have been identified as missing by Dutch experts. They mentioned 
that employers, the real estate sector, and parking space operators should be included in the 
governance regarding the implementation of MaaS in the Netherlands. 

The employer is expected to be critical for influencing the travel behavior of many end-users 
by having a directed interaction toward the end-user. Furthermore, it must negotiate with the mobility 
providers and the MaaS provider to establish agreements about subscriptions that enable their 
employees to use MaaS without exceeding the costs of leasing cars. 

Besides, the real estate sector must be involved since they can adjust citizens’ living 
environment to the requirements of MaaS to optimize their well-being and maximize the occupancy 
rate of MaaS simultaneously. For example, shopping malls that allow customers to visit their stores via 
MaaS. Consequently, the actor must establish mutual relationships with mobility operators and 
governmental entities.  

Thirdly, parking space operators must address the issues regarding parking places in cities. 
Ultimately, citizens do not own a car anymore, and according to current regulatory frameworks, they 
do not have to pay for them anymore. Therefore, this actor must create new schemes that finance 
these areas without creating opportunities for SMS providers to monopolize the market. However, the 
public transport operator (OP) seems suitable to address this potential problem as well and must 
address this issue by interacting with the PM, RI, SMS, and PT.  

Eventually, the respondents have mentioned potential risks that are not mentioned in previous 
studies. First, the government’s fixed focus on developing governance of MaaS in cities while assuming 
that this strategy is also applicable in rural areas. Second, the centralized position of the MS could 
cause the ecosystem’s potential weakness due to the dependency of this actor and the actor’s 
similarity regarding the competences of the DP.  

 

6.3 Analyzing the business network 
The main goal of this section is to understand how the internal business network of the MaaS 
ecosystem is structured and to understand to what extent individuals may affect the implementation 
of MaaS based on their position in the system. First, both the tangible and intangible business networks 
of the MaaS ecosystem are described, analyzed, and compared with each other. After that, a summary 
that elaborates upon the differences and the positions and importance of the stakeholders.  

Figures 14 and 15 show the tangible and intangible business network of MaaS. Each system is 
characterized by visible network properties, which are based on network metrics and shown in Table 
21. In order to understand the two networks, the parameters are analyzed and compared with each 
other.  
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Table 21. Network metrics and related network properties. 

 Metrics Visible network properties 

Nodes Betweenness centrality 
Eigenvector centrality 
Network density 

Size of the node 
Color of nodes 
The cohesiveness of the network 

Ties Strength of the relation 
Degree 

none 
Number of connections 

 
An important note is that it is not possible to estimate the strength of the relations between the 
stakeholders since MaaS ecosystems are emerging and developing still. Therefore, no data is available 
yet to determine the width of ties when visualizing the tangible and intangible business network of the 
MaaS ecosystem.  
 

6.3.1 The tangible network 
The respondents validated the relevance and importance of stakeholders, which have been discussed 
in section 6.1. During the interviews, the Dutch experts had to draw business network pictures. They 
did illustrate the interactions that they are experiencing already, and they showed the expected 
relationships. Including the anticipated relationships into the analysis could be perceived as unreliable 
data. However, this study wants to analyze the effects of the expected innovation risks based on how 
the integrated network of the MaaS ecosystem may establish, according to the expertise of Dutch 
experts. Consequently, it is validated to use this kind of data due to the explanatory nature of this 
study. 

Figure 14 shows the actors that configure the tangible business network of the MaaS 
ecosystem. It is necessary to describe the properties first, which can be observed in the tangible 
system. By doing this, the web of interactions can be adequately interpreted, and the effect of the 
features could be explained. The description of the network will be followed by the analysis of the 
observations from the system.  

Each node in the network presents a stakeholder, as is defined in Table 6. The blue nodes 
represent the actors that have higher eigenvector centrality than the average. The yellow nodes depict 
the actors that are having a lower degree of eigenvector centrality than the mean. Table 19 
summarizes the network properties for the tangible business network, which is illustrated in Figure 14.  

The network properties that can be observed are the number of connections and the sizes of 
the nodes. Considering that Figure 14 shows the tangible business network, the in-degree index 
indicates the relative importance since it is the destination of many relationships. The node’s out-
degree shows to what other actors this node provides services or products. The higher the value of 
this metric, the more the actor offers products or services to different stakeholders. When a node is 
the supplier of other actors, the node can influence the behavior of these actors because they do 
depend on the node’s service or product to function correctly. Therefore, when the node’s out-degree 
is high, it can influence the network’s behavior significantly. 

The PT (3), DP (3), Insurance company (2), and OEM (2) have the higher in-degree values. These 
are the actors that receive revenue from several actors. On the contrary, the SMS (4), PT provider (4), 
and the MaaS provider (6) have a higher out-degree.  

The nodes in Figure 14 do differ in size and are coherent to the betweenness centrality of the 
actors. Consequently, the larger the diameter of the node, the higher the degree of the betweenness 
of the node in the network. This metric indicates the number of times a node lies on the path between 
two actors in the system, and thereby, measures the extent to which an actor acts as a bridge, meaning 
how many times the specific node connects two or more different clusters of nodes. In the context of 
tangible business network, this means that the node enables diffusion of money in the system to occur. 
The betweenness values support the values of the in-degree and out-degree because the MaaS 
provider manages significantly more than the others the economic fluxes inside the ecosystem as the 
MaaS provider is in the center of these fluxes (Table 19).  
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The MaaS provider possesses a vital role since this actor does take-in the fluxes of different 
sources, which flows from the end-user and the. Next, the MaaS provider uses these resources to 
finance the transactions with the TP provider, JP provider, M&M firms, ICT providers, data providers 
and both the private and public mobility operators (Figure 14). The visualized network shows that in 
the tangible business network, the MaaS provider has a central position. The MS provider is the most 
prominent node, and thereby, the MS has the highest measure of betweenness centrality.  

Furthermore, it is hard to distinguish which node is the smallest one because the smaller nodes 
do not differ much in size. Therefore, Table 16 has to be advised, which shows that many actors do not 
have a value for betweenness centrality. This is possible when an actor does only have in- or only has 
out-coming monetary fluxes. Based on this measurement, the JP, Investor, US, MB, M&M firms, the 
insurance company, and the OEM do not have much control over the outcome of tangible units within 
the business network. Indeed, The MaaS provider has the highest betweenness centrality with a score 
of 24, which is implying that most of the monetary fluxes are going through this actor. Consequently, 
it makes this stakeholder stronger than the other actors in the ecosystem, and thereby, has a superior 
bargain position during negotiations.  

Table 6 briefly elaborates on the functions within the MaaS ecosystem. The anticipated 
business network by the Dutch experts implies that the (I), (US), and the (PM) finance the whole MaaS 
ecosystem. Figure 14 shows how specific nodes receive incoming fluxes and which other actors it must 
pay for services or products. Therefore, the visualized tangible business network helps to identify how 
the financial resources of the MaaS ecosystem (I, US, and PM) eventually reach each node in the 
system.  
 However, the analysis does not consider the value of the transactions. Therefore, it is only 
possible to estimate how much of the total intangible flux every node is receiving. Consequently, there 
are two limitations to look at the betweenness centrality only. First, the betweenness centrality states 
that the MS provider acts as a bridge more than most of the actors. The MaaS provider takes-in the 
fluxes from different resources and then is re-using it to finance other stakeholders within the MaaS 
ecosystem. However, these are direct transactions mainly.  

On the contrary, the DP provider forms the bridge between the digital and physical layers of 
the MaaS ecosystem. Even though the DP experiences lower authority over the outcome of tangible 
fluxes and has a lower degree in terms of ties, it has a similar value of eigenvector centrality. Due to 
the connectedness to other well-connected nodes, this actor still may as influential or even more 
influential than the MS. Secondly, not considering the value of transactions is a limitation of this 
analysis because this would give a better estimation of the importance of stakeholders. For example, 
the amount of transactions between the mobility operators and the MaaS provider is expected to be 
much higher than the value of the transactions between the data provider the MaaS provider due to 
higher operational costs, as the maintenance of vehicles or loans of the personnel. Therefore, 
considering the betweenness centrality as the only metric to analyze an actor’s influence in the 
network is not enough.  

A node’s betweenness centrality does not consider the degree of the surrounding nodes, 
which the eigenvector does. The basic idea of this metric is to indicate how well connected a node is. 
The higher the score, the better a specific node is connected to other well-connected nodes (high 
degree centrality). As a result, even if a node is only connected to a few others (low degree centrality) 
but the neighbors may be valuable, and therefore the node is influential too. Therefore, this metric 
can be interpreted as the influence (or the importance) of a node in the network. Table 16 shows that 
the MaaS provider has to highest eigenvector centrality (0.476) and that the PT (0.455) together with 
the SMS (0.393) and DP (0.354) provider complement both the top four of most influential nodes in 
the network. This implies that the MaaS provider is the most critical node within the system, which 
means that the actor is surrounded by other well-connected nodes. The less important actors, 
according to this metric, are the Media & Marketing firms (M&M), Investors (I), and the journey 
planner providers (JP). The value of the eigenvector centrality of these nodes is the same, which is 
0.119. The least influential actor is the network provider (MB), with a value of 0.023.  
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It seems, in the context of the tangible business network, that the entities that provide the 
core business of MaaS are the most influential nodes. Moreover, even though the telecom and 
insurance industry are both considered as essential adjacent clusters, and thereby, vital suppliers in 
the MaaS industry, the ICT provider and insurance company do not have a significant influence in the 
tangible network of the MaaS ecosystem.  

The third metric that describes the structure of the tangible network is the network density. 
This indicator is the ratio of the number of actual ties relative to the maximum number of the possible 
relations, meaning that it identifies the cohesiveness of the network. Moreover, it shows the 
alternatives for control and coordination in a business ecosystem. Therefore, this measurement is 
closely related to the number of interactions, and thereby, the degree of each node in the network.  

As mentioned before, levels of network density above the 0.5 state a high proportion of 
relationships possible. Therefore, the metric shows, in the context of tangible relationships, the speed 
at which flows of money and other tangible units (Table 3) circulate amongst the actors and the extent 
to which actors have high levels of business opportunity. Furthermore, the network centralization 
index indicates if the network is centralized around specific nodes. Commonly, levels above the 60% 
suggest that the system has a star configuration that consists of such centralized actors.  

The values of the network density and network centralization index, in the context of the 
tangible network, are low. Table 19 shows that they are respectively 0.0809 and 83%, and thereby, it 
is expected that the value distribution of the MaaS ecosystem will be unequally dived. Furthermore, 
the degree of the network density implies that 17% of the possible ties between all the nodes are 
present in the network. Consequently, many interactions are not identified by the Dutch experts yet, 
or the MaaS ecosystem offers a high level of business opportunity. 
 

6.3.2 The intangible network 
Figure 15 shows the stakeholders that configure the intangible network of the MaaS ecosystem. 
Mainly, the description of the tangible network properties does apply for the intangible analysis, but 
some of the network metrics do have to interpret differently. Therefore, features that do differ slightly 
have to explain first briefly. After that, an analysis of the observations from the network will be given.  

Table 19 summarizes the network properties for the intangible business network, and Figure 
15 shows the visualization of this network. The main difference is the type of transactions, which do 
consist of knowledge or information exchange, which permit access to the ecosystem of MaaS. 
Therefore, the in- and out-degree have to be interpreted slightly different, but they do indicate the 
same information and insights about the network. For example, a high in-degree suggests that an actor 
attracts a lot of all the knowledge of the ecosystem, which is slightly different compared to the tangible 
analysis. However, a high-level in-degree still means that the node is vital since it is the destination of 
many relationships as a partner, or even as a competitor. The same implies for the out-degree of 
nodes. Consequently, a high degree of outgoing fluxes means that a node is still possible to influence 
the behavior of many other actors in the network since it provides the knowledge and information to 
participate in the network correctly.  

The data provider (DP) (3), MS (6), and the PT (5) are the three nodes with higher in-degree 
values. This means that they can attract a lot of information or resources of the ecosystem. The PT 
provider (5), MS (6), and the SMS provider (3) have a higher out-degree. They can influence the extent 
of how well other stakeholders can perform in the network.  

Again, the nodes’ size is based on the betweenness centrality of the actors.  In the context of 
intangible fluxes, a higher degree of this metric means that the node is in the middle of these fluxes 
and consequently plays an essential role in the intangible interactions.  The mean of the betweenness 
centrality is 22.2, which means that the betweenness centrality of the MS (101), DP (33), PT (71), US 
(34), and the PM (25) is significantly higher than the other nodes in the network. Again, the MaaS 
provider is essential for the distribution of intangibles in the system. 

However, Figure 15 shows that the node of the PT is as prominent as the MS, even though the 
betweenness centrality is smaller (Table 19). This can be explained by how the PT positions itself 
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between the MaaS provider and the governmental entities in the network. For example, the PT is 
positioned between the nodes that facilitate the regulatory components of MaaS and the rest of the 
network. Moreover, the PT stands itself between PM and OP and the entire MaaS ecosystem, which 
makes the PT a critical bridge of the network. Furthermore, user-groups (UG), ICT, JP, RI, unions (UN), 
and the automotive industry (A) are the least important actors based on the betweenness centrality 
of the nodes.  

The mean of the eigenvector centrality is 0.219, and thereby, it can be said that the DP (0.381), 
PT (0.310), MS (0.532), SMS (0.290), PJ (0.260), US (0.298), IN (0.234), MB (0.231) and the TP (0.260) 
do have more influence than other nodes. The degree and the betweenness centrality of some of these 
actors are below the average, but they score a higher eigenvector centrality since they are connected 
to other well-connected nodes.  

Furthermore, the values of the network density and network centralization are respectively 
16.19% and 46.78%. The values depict that the network is not centralized, and the information is 
distributed equally amongst all the actors in the ecosystem. Consequently, there is no central actor 
that attracts all the knowledge and information resources. Furthermore, it seems that intangible 
interactions occur mainly between actors that are positioned in the digital infrastructure of MaaS.  
However, it appears that only the OP and PM acquire an active role as peripherally located nodes.  
 

6.3.3 The comparison between the conceptual model and the results 
First, it seems that the conceptual model has neglected public entities when it comes to tangible 
interactions. For example, mobility operators must pay taxes to the public transport operators or the 
PT provider receives subsidies from the government to cover rural areas via transport obligations. 
Besides, three other actors are involved in the tangible network compared to the conceptual model.  
Furthermore, there are no significant differences in the top four most powerful and influential actors 
based on the centrality metrics. However, the DP has gained more control over the monetary fluxes in 
the ecosystem, and thereby, can determine the outcome of a more significant part of the tangible 
units. Besides, the position of the TP increased the actor’s extended interactions with indirectly linked 
actors. Consequently, it could influence the functioning of more actors than the conceptual model 
suggested.  

In comparison to the conceptual model, the integrated tangible network has an even lower 
value of density, which implies that cohesiveness is small, and that the ecosystem does not utilize all 
interactions possible. Therefore, the space at which the tangible units circulate is expected to be very 
low since not many alternatives are being used to distribute the control and coordination equally 
among the entities in the ecosystem. Therefore, it seems likely that the system will be controlled easily 
by certain dominant actors. The increased network centrality index (83%) complements this finding 
and exceeds the threshold of 60% and suggests that the system consists of centralized actors. Figure 
11 shows the configuration of the network and depicts that the PT, DP, and OP are managing more 
fluxes compared to the conceptual model. Consequently, the conceptual model’s top four most 
influential stakeholders increased in their authority and influence over the ecosystem’s functioning. 
This means that even though they claim that the ecosystem should not be centralized, is can be 
expected that they will develop a centralized MaaS ecosystem in which only a few actors will be able 
to appropriate enough value.  

The intangible network of the conceptual model (Figure 12) does not differ much compared to 
Figure 15. Both visualized systems depict that the investor and the OEM do not participate in the 
intangible system of the MaaS ecosystem. The same four stakeholders determine still the functioning 
by having increased control over the data exchanges and more coordination over the social capital 
toward MaaS more. Notably, the network is more centralized around the MaaS provider and is 
surrounded by entities of which are expected to have more control and influence than the conceptual 
model suggested. This implies that the network is more clustered around the SMS, DP, MS, and PT.  

The expected configurations confirm the fear of a few respondents that organizations could 
be able to dominate the ecosystem easily. They have argued that monopolization of the system can 
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be done by companies that are possessing the competencies and capabilities to manage the role of 
the DP and MS simultaneously. Consequently, MaaS practices must reconsider the position of the MS 
and the DP by differentiating them accurately or developing alternatives to distribute the authority 
and influence among actors more equally.  

However, respondents indicated that one of the consequences of digitalization is that firms 
cannot approach business traditionally anymore, which is on focusing on how to maximize market 
share by eliminating the competition as much as possible (J). “Companies have to approach business 
cases in a more modern way, and thereby, need to understand that collaboration is key in the digital 
economy.” (respondents B). Consequently, Dutch experts understand that it requires collaboration and 
compromises to establish a sustainable MaaS ecosystem that creates enough value for everyone (H).  

Furthermore, it indicates that it is essential for the viability of MaaS schemes that at least the 
DP or MS must be a non-profit seeking entity that does not have the incentives to monopolize or 
expand its market share. This aligns with the statement of Smith et al. (2018), which implies that 
entities that enable trust and social capital should be centralized within the ecosystem to create an 
environment that allows synergetic relationships among actors that provides trust and open 
innovation.  

Consequently, the ecosystem will collapse when actors are hesitant to share their data or 
intangible units with the MS or DP since both actors manage a vital role as a bridge for the distribution 
of tangible and intangible units. It is, therefore, essential that stakeholders perceive the DP or MS as a 
trustworthy party, or, however, the system’s configuration has to ensure that organizations cannot 
become the DP and SMS simultaneously. Only two of the seventeen respondents mentioned the 
importance of a non-profit seeking party functioning as the DP due to the actors’ expected position in 
the system, which enables to monopolize the market (respondent F and J). Respondent F is active at a 
governmental institution, and thereby, it seems that the PM understands that it must prevent business 
networks that enable monopolization.  

Therefore, it can be expected that the seven regional pilots in the Netherlands will not allow 
private entities to act as the DP. However, they have allowed that the MS can be a profit-seeking entity 
already. The majority of the potential MaaS providers mentioned that they included in their roadmap 
to manage both positions in the long-term. One of the possible MS participates in one of the regional 
pilots, which implies that PM, as the initiator of the pilots, did not have the adequate knowledge to 
exclude parties that have the purpose of managing both roles in the long-term.  

However, an explanation could be that the lack of expertise at the lower levels of the 
government. On the national level, the Dutch government acts as the orchestrator of the pilots and 
selected 24 candidates to participate in one of the pilots. Then the local authorities had to choose the 
parties that have formulated the best value proposition to deliver MaaS in their region. Both levels 
operate separately (F), and thereby, there is a chance that the diffusion of knowledge to evaluate the 
candidates did not happen adequately. Nevertheless, this misalignment must be resolved before 
implementing MaaS in the Netherlands since internal alignment is considered as essential to scale up 
such practices, like smart cities and smart mobility (Oomens and Sadowski, 2018). To conclude, it 
becomes clear how the internal business network of the MaaS ecosystem will be structured and what 
the positions of all the stakeholders are likely to be.  

According to the Dutch government, the MaaS ecosystem consists of three key players, which 
are the MaaS provider, mobility operators, and the government. The conceptual model suggested that 
the centralized cluster would include the MS, PT, DP, and PM. However, the results show that the 
government will not be centralized at all and that the IN and MB are likely to be centrally positioned 
as well. Besides, the PM will not be as influential as this actor wants to be since it is placed peripherally 
and possess not many extended ties with other essential nodes. The PM claims to be the ecosystem’s 
orchestrator of the regional pilots. However, the majority of the MaaS stakeholders argued differently 
and stated that the OP must fulfill a more prominent role. Consequently, it would be prudent for the 
PM to interact with the other actors through the OP to increase the acceptance of their decision-
making.  
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Previous studies stated that the actor’s position determines entities’ capability or willingness 
to cooperate within the ecosystem (Raven, Shot and Berkhout, 2012; Bradenburger & Nalebuff, 1996). 
Furthermore, studies illustrated that power shifts among actors during transitions and that incumbents 
of the current urban transport sector are hesitant toward the development of MaaS. Therefore, it 
could be expected that the public transport operators are anticipating that they will lose their 
prominent role to other parties, and thereby, presumed that they would use their centralized position 
to hamper the implementation of MaaS.  

Respondent J (acting as a PT provider) admitted that “PT providers have to innovate and 
reconsider their position and business within the urban transport sector more drastically than SMS 
providers that are younger, and thereby, more flexible to anticipate to the requirements of MaaS.” 
Besides, respondents D, E, G and P confirmed the expected behavior of these “old monopolist” since 
they noticed that PT providers are (a) excluding resale of their tickets to third parties, (b) that PT 
operators are concerned that they will less additional value than SMS providers, or (c) that they are 
holding to their urban transport obligations. Respondent D mentioned that “during negotiations 
regarding ticketing, PT providers are not willing to give in at all and are showing monopolistic 
behavior.” However, respondents I and P said both that this is a short-term problem and that the 
monopolistic behavior cannot endure since they depend on the government financially too much (I), 
which is highly motivated to force PT providers to implement MaaS eventually (P).  

Even though experts recognize the monopolistic behavior of PT-provider is temporal, it allows 
them to have the authority and influence to hamper the implementation of MaaS currently. The BN 
analysis showed that, tangibly and intangibly, the PT provider has more power (higher betweenness 
centrality) and influence (higher eigenvector centrality) than the SMS provider. Moreover, the actor 
exceeds the centrality values of all the governmental entities, as well. Only the MS has more 
considerable influence and control than the PT. In the context of the ticketing issues, these findings 
confirm why PT providers have such a favorable bargaining position toward the entities involved.  

Consequently, the position of the PT provider enables the actor to have control over the 
outcome of many fluxes and to have extended relationships with many other actors. It seems likely 
that using the emerging MaaS ecosystems will give the public transport sector the authority to hamper 
the implementation of MaaS significantly when following the current expertise of Dutch stakeholders.  
 

6.4 Conclusion of the results 
Stakeholders 
So far, chapter six has analyzed the obtained qualitative and quantitative data of the interviews. It 
became clear that the expertise of the Dutch MaaS experts differs from the current MaaS literature. 
The majority of the respondents (82%) stated that user-groups (UG) are irrelevant for the 
implementation and viability of MaaS in the Netherlands. Understandably, this actor became irrelevant 
since using user-groups is an outmoded method due to the digitalization (respondent B). Besides, 
major digital initiatives like MaaS enable data collection from end-users quite easy, which can be used 
to analyze preferences and behavior of (potential) MaaS users. Moreover, 65% of the interviewees 
indicated that unions (UN) are not critical for the implementation of MaaS since they stated that its 
influence is limited. The conceptual model confirms this statement, and thereby, theory and the Dutch 
experts both foresee a finite role for the UN.  

However, little data is available about the expected externalities of MaaS, like expected job 
losses. MaaS is eventually a tool to optimize the efficiency of the entire urban transport system, and 
thereby, may reveal that mobility operators have to drop unsustainable travel itineraries. Probably, 
most of these unstainable travel itineraries take place in rural areas, which is the main reason that the 
current transport obligations were introduced. They must prevent mobility operators from stopping 
to provide mobility services in rural areas.  

Nevertheless, it is urgent to innovate the transport obligation system since MaaS asks for more 
flexibility and freedom to operate, which the current concessions are not (respondents D and E). As is 
mentioned by respondent P, the governance of MaaS must differentiate city and rural areas. While 



85 
 

transport obligations for city areas must ensure that not too many mobility operators provide their 
services (respondent J), in rural areas, these concessions must guarantee citizens’ accessibility to 
mobility.  

Respondents B and I mentioned both that several SMS providers already claim that they can 
replace the unbeneficial mobility services of PT providers in rural areas. If this is the case, PT operators 
will stop to provide their services and may result in job losses eventually. Jittrapirom et al. (2017) stated 
that MaaS would reform the value distribution of the urban transport ecosystem and creates thereby 
internal resistance via unions, which happened after the introduction of Uber as well. However, the 
analyses of this study suggest that the influence of the UN is limited due to its expected configuration 
of the intangible business network. Consequently, unions may slow down the implementation of MaaS 
when job losses occur, but the entity does not possess the influence and authority to withhold the 
realization of MaaS.  

 
Risks 
Furthermore, in the eyes of the research participants, the ecosystem will lack to acquire the vital 
resources and conditions to address four innovation risks on time. Additionally, the qualitative text 
analysis enabled to identify the associated stakeholders and the dynamics between them. These risks 
have been intensively discussed in section 6.1, but they will be discussed briefly again.   

Three of them are co-adoption risks, which are about the extent to which partners 
(intermediaries) need to adopt the focal innovation before it arrives at the end-user. If the perceived 
benefits of the brokers among the value chain do not outpace the gains, it will be difficult for the 
innovation to reach the end-user. Consequently, innovation must have a clear value proposition for 
these intermediaries. Therefore, it is critical that these strong and influential actors are not 
unmotivated to participate in the system properly. This means that the main problem for the 
ecosystem is that when parties cannot establish a common ground to address these challenges 
together. In the short-term, these co-adoption risks must be solved before implementing MaaS in the 
Netherlands since they withhold MaaS from reaching the end-user. Therefore, the business network 
must establish the required partnerships to address the remaining risks. Other solutions can be to 
locate parties nearby powerful intermediaries to decrease their vital position as bridge between two 
clusters or to increase the connectedness to well-connected nodes of stakeholders that are responsible 
for addressing certain innovation risks. Improving their eigenvector centrality may help to allocate 
enough resources to overcome the influence or authority of intermediaries, or to support 
complementors in commercializing the required innovations. 

No acceptance regarding open data standards is associated with the mobility providers (SMS 
and PM) and policymakers & regulators (PM). The conceptual model and the respondents stated that 
this risk is originated at the mobility operators but that the PM is responsible that this risk is solved 
before entering into the ecosystem, which eventually may withhold MaaS of reaching the end-user. It 
became clear that it is likely that the PT provider experience a superior bargain position compared to 
the SMS and PM. Consequently, it is expected that the PM and SMS must give in during the negations 
concerning open data standards. For the ecosystem, this means that it must formulate an open data 
standard that is more beneficial for the public transport market if it wants to reach the end-user in the 
short-term.  

Furthermore, the respondents think that the ecosystem cannot create an environment in 
which the mobility operators are not willing to collaborate to develop suitable business models for 
MaaS. This innovation risk is twofold but will enter the ecosystem through the MaaS provider 
eventually. First, mobility operators fear to lose direct contact with their clients. Besides, the mobility 
operators wonder how value must be distributed when a universal subscription presents itself. 
Furthermore, the tensions between the SMS and PM contributes to the risk’s realization via the 
misperception about the conditions of the required level playing field. Again, the PT has higher 
authority over the outcome of tangible and intangible fluxes, and thereby, the outcome stays the 
same. 
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Furthermore, the MS has higher values for betweenness centrality than the mobility operators, 
but not significantly more in terms of eigenvector centrality. However, the mobility operators do not 
have the position to overrule or exclude the MaaS provider form the proposition, and thereby, it is 
expected that the MaaS provider can address this problem eventually. Furthermore, the PM wants to 
create a level playing field in which SMS providers can access competitor’s vehicles. Due to the NW of 
the SMS provider, this is not likely to happen. The associated stakeholders and interactions of this risk 
are considered to have a significant influence on the introduction of MaaS.  

The third red co-adoption risk is about critical stakeholders that are not expecting to have 
additional value when participating in the ecosystem of MaaS. The Dutch stakeholders indicated that 
the PM and MS must cooperate to address this risk on time, which originates at the PT. When they 
cannot create a clear value proposition for the PT on time, this risk enters the ecosystem via the PT, 
which may have severe consequences since the higher value of eigenvector centrality of this actor. 
However, the MS experiences high values of betweenness centrality (tangible and intangible), and 
thereby, it seems likely that the MS will have the ability to mobilize enough resources to address this 
problem. Nevertheless, the PT experience similar NW values and may result, therefore, in negotiations 
that are time and resource consumptive. Consequently, the PT has a significant influence on the 
realization via multiple innovation risks.  

Furthermore, the respondents have indicated that they do not believe that the required 
behavior travel change can be achieved to use MaaS to its full potential in the short-term. 
Consequently, they expect that the associated stakeholders (M&M, MS, PM) cannot ensure that MaaS 
has the required specifications to offer what the end-user (US) wants. Besides, the US has one of the 
highest values for eigenvector centrality, which means that it can influence the implementation of 
MaaS significantly. Consequently, the mobility operators, MS, PM, and the US have a significant 
influence on the implementation of MaaS via introducing these risks into the system.  
 
Blind spots 
Besides, the potential blind spots are identified. It becomes clear that MaaS experts in the Netherlands 
overlook to locate a trusted party that can create trust and social capital in the centers of power. 
However, the respondents identified certain elements that the current MaaS literature has neglected 
or did not mention thoroughly. The previous sections have discussed these elements already, and it 
can be concluded that academics have undervalued the insurance company (IN) since this entity may 
play an essential role in establishing arrangements that shape the responsibilities of the actors 
involved. While, for example, literature about digital ecosystems and Dutch experts recognize the 
influence of insurers, this actor lacks the attention in MaaS literature. Aside from the potential 
importance of the IN to address this severe co-adoption risk, the Maas schemes depend entirely on 
the willingness of the IN to adopt MaaS into its business. The MaaS provider will not be able to launch 
initiatives at all when it cannot create a proper value proposition for the insurance sector to participate 
(respondent C, I, and P). Furthermore, the employers of the end-users determine the travel behavior 
significantly via the structure of the financial compensation they offer to their employees (respondent 
D, G, and I). Consequently, this actor should be included in the ecosystem and the integrated business 
network, as well.     

The comparison of the conceptual model’s findings and the results of the interviews show that 
several differences occur in the configuration of the MaaS ecosystem and the integrated business 
network (Figure 14 and 15). The results show that it is likely that the MaaS ecosystem will become 
more centralized around specific nodes than the conceptual suggested. Even though the Dutch 
government recognizes the necessity to prevent centralization and it does not allow that a private 
entity functions as the central data hub, potential MaaS providers do have a goal to manage this 
position as well.  

The quantitative results show that the expected business network would become more 
centralized in terms of intermediary positions, which is indicated by the betweenness centrality. As a 
result, the system is likely to experience a higher level of centralization than the conceptual suggested. 
However, the consolidation consists of multiple actors instead of only the MS, and more actors 
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increased in their influence. This indicates that the flow of resources would be less distributed when 
the configuration is based on the expertise of Dutch stakeholders only. 

The qualitative analysis shows that the increased centralization is likely to be caused by the 
assumption that MaaS stakeholders expect that the PT provider will try to evolve the MaaS market 
toward a “The public-takes-it-all-market” due to the current transport obligations and the favorable 
bargain position of this sector.  

Another consequence of the differences between the conceptual model and the results is the 
shift in terms of influence in the network. This is indicated by the network metric eigenvector 
centrality. The most significant variations in terms of importance take place at the PT and DP. 
Simultaneously, the IN and SMS increased a little in their influence while the MS is likely to see its 
influence decrease significantly. Besides, the results indicate that the configuration of the Dutch 
experts is to be less dense than the setting of the conceptual model. This could imply that the Dutch 
experts lack the knowledge compared to other MaaS practices regarding the possible interactions.  

Furthermore, during the interviews, the respondents were asked if they thought that functions 
had to be merged. Not a single participant mentioned that this was necessary, but three respondents 
said that they have the ambition to manage the role of the DP as well since this would allow them to 
have a significantly larger market share than that they do experience currently, which explains the 
increased betweenness and eigenvector centrality of this actor compared to the conceptual model. It 
can be said that the Dutch experts perceive this role as more influential and persuasive than the 
current MaaS literature suggests.   

However, it must be said that the findings are based on the personal expectations of experts 
in the emerging MaaS ecosystem. Consequently, the visualized networks must be perceived as an 
indication of how the future MaaS ecosystem could look like in the eyes of today’s experts, rather than 
absolute truth. However, this study has quantified the insights of the respondents, in which the results 
can be seen in chapter 5. The respondents were asked if certain actors are relevant or not and they 
had to grade them in terms of influence and importance during the implementation of MaaS. The 
outcomes depict that there is consensus on who might be relevant and who might not. The visualized 
business networks (Figures 14 and 15) in this study summarized the interpretations of the respondents. 
Furthermore, the difference in terms of NM between the conceptual model and the results can be 
found in Appendix I, which is helpful to understand how the knowledge gaps between the 
contemporary MaaS literature and Dutch experts result in different values in terms of NM.   

By elaborating on the differences between the conceptual model and the expertise of MaaS 
experts in the Netherlands, it was possible to propose the configuration of the MaaS ecosystem in the 
Netherlands (Figure 16). However, even though Figure 16 has been formulated after a comprehensive 
research regarding the innovation risks, interactions, constellations of actors and their incentives; it 
summarizes the findings of this study and does not predict the future and the actual configuration of 
future MaaS schemes might deviate from the shape in Figure 16.  

 



88 
 

 

Figure 16. Proposed configuration of future MaaS ecosystems in the Netherlands. (the black lines are essential to 
decentralize the ecosystem and to enable trust and social capital toward MaaS; the blue nodes and ties indicate the core 
business interactions and stakeholders; while the red lines illustrate indirect links that are essential for the implementation 
of MaaS) 

7 Conclusion & Discussion 

7.1 The influence of stakeholders 
The overall aim of this study is to answer the research question: To what extent may certain 
stakeholders affect the implementation of MaaS in the Netherlands? This is done by answering the 
sub-questions from section 1.3. First, a closer look is taken at the answers of the sub-questions. Then, 
several directions for further research can be given due to the exploratory nature of this study.  

Several sub-questions were formulated at the beginning of this thesis. The first and second 
sub-questions are: 

 
SQ1. What ecosystem risks do hamper the introduction of MaaS, and what is their score according 

to MaaS and ecosystem literature? 

In the Netherlands, the most significant risks are regarding the acceptance of open data, no 
collaboration to develop proper business models and an unclear value proposition for vital actors. 
Therefore, intermediaries form the weak points for MaaS to reach the end-user. Furthermore, the ride 
and behavioral change is critical as well, which means that the entire ecosystem depends significantly 
on the readiness of the end-user while the responsible actors could not locate the required 
specifications on time to implement MaaS successfully.  

Interactions that are associated with the significant co-adoption risks are considered as the 
most vulnerable relationships since the intermediaries have a high betweenness centrality, which gives 
them a superior bargaining position to restrict the innovation from reaching the end-user, and thereby, 
has the position to slow down or hamper the implementation of MaaS.   

Furthermore, the second sub-question focusses on the expected business network of the MaaS 
ecosystem; 

 
SQ2. How is the internal business network of the MaaS ecosystem structured, and what are the 

positions of all the stakeholders based on business network theory? 

The conceptual model suggested that the centralized cluster would include the MS, PT, DP, and PM.  
Furthermore, the conceptual showed that the PT, DP, PM, MS, an OP would have a higher in-degree, 
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while the SMS, PT, DP, MS, and the MB would have a higher out-degree in the tangible network.  
However, the results show that the MS, DP, TP, and OEM are the actors with higher tangible in-degree 
while the PT, SMS, and MS are having higher out-degree.  
 The network metrics of the stakeholders have been translated into weight factors to better 
understand to what extent certain actors are stronger or more important than others relatively. The 
PT (4.03) and the MS (4.53) are both somewhat 4 times stronger than the average MaaS stakeholder, 
and thereby, hard to overrule. Both actors can attract tangible resources quite easily within the MaaS 
network. Besides, their connectedness with other well-connected nodes is considerably high as well, 
which makes them the two strongest stakeholders in the MaaS ecosystem. 
 After analyzing the intangible network of the MaaS ecosystem, the conceptual model 
suggested that the PT, DP, PM, MS, and the OP would have the higher in-degree and the SMS, PT, DP, 
MS, and the MB the higher out-degree. The results have shown that the SMS, PT, DP, and the MS are 
having the higher in- and out-degree. This implies that the Dutch experts anticipate that these 
stakeholders will be the most critical stakeholders to distribute the required intangible resources to 
support or hamper the implementation of MaaS.  

Furthermore, it was presumable that the public transport sector would have a superior 
position compared to the shared mobility market, and thereby, more critical in distributing intangible 
resources. The intangible NM has been weighted as well, and it became clear that the PT market has 
a superior position in terms of betweenness centrality. However, in terms of eigenvector centrality, 
both have similar influences over the behavior of others.  

Consequently, it becomes clear that it can be expected that both the mobility sectors and the 
MaaS provider are the strongest stakeholders in the ecosystem and that the PT market has a superior 
bargain position compared to the SMS market and the MS. Therefore, co-adoption risks that are 
associated with the PT as an intermediary are significantly hazardous for the MaaS ecosystem’s 
viability.  Consequently, they have a significant influence on the development of MaaS and do have 
the authority and control to slow down the process and detaining experiments. Even though Dutch 
experts believe that the monopolistic behavior is momentary, the position of the PT provider enables 
the actor to have control over the outcome of many fluxes and to have extended relationships with 
many other actors. 

Eventually, answering the first two sub-questions helped to understand the ecosystem 
innovation risks and at which actors they originate. Therefore, critical intermediaries and 
complementors have been identified among the value chain. Furthermore, they allowed to determine 
the essential actors’ influence and importance. Consequently, it could be assessed if the ecosystem 
can overcome certain innovation risks. Due to the actors’ position in the system and their involvement 
with innovation risks, it can be said that the PT provider could impact the implementation of MaaS 
significantly. Even though the MaaS provider has the position to mobilize sufficient tangible and 
intangible resources to overrule the PT provider eventually, the PT can slow down processes to enforce 
the outcome of negations in their favor which may affect the functioning of many other actors, for 
example, SMS market, in the long-term. Therefore, it is crucial that the constellation of actors is 
structured in such a manner that it enables to overcome the power of the intermediaries and to 
support critical complementors in commercializing their innovations that are necessary for MaaS to 
reach the end-user.  
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7.2 Theory implications 
The third sub-question was formulated to address the theoretical implications of this study, namely;  
 
SQ3. How do innovation ecosystem theory and business network theory complement each other on 

the topic of implementing MaaS initiatives? 

MaaS must ensure a clear value proposition for many different stakeholders. Therefore, IE theory is a 
proper framework because it focusses on finding the optimal solutions that optimize the value 
proposition of all entities involved. Consequently, this method allows to assess an innovation’s 
ecosystem by identifying the associated actors and their innovations risks among the value chain or 
network. Furthermore, the BN perspective enabled to visualize the expected business network of 
future MaaS ecosystems and to analyze the network metrics. Consequently, BN allowed to examine 
the position of specific stakeholders within the integrated structure of the MaaS ecosystem, and 
thereby, how influential they could be during the implementation of MaaS. 

Consequently, it can be argued that BN complements IE since IE, in the context of MaaS, helped 
to identify the interdependencies among the value chain and at which actors the risks were originated 
of the associated innovation. The BN enabled to quantify the importance and authority of actors, and 
thereby, the impact they may have on the implementation of MaaS.  

As a result, IE helped to understand why specific stakeholders could be influential, while BE 
helps to quantify theory (identified relationships) into measurable indicators to determine the degree 
of their influence. Furthermore, IE helps to identify the actors that can be the intermediaries or 
complementor of an innovation. Besides, it shows the associated risks of these actors and their 
incentives to participate in the value proposition or not. However, the frame does not indicate to what 
extent the actors’ authority and influence to restrict the innovation from reaching the end-user. 
Consequently, the BN indicated the required network metrics to determine the power of the 
intermediaries or complementors that are vital for MaaS to reach the end-user. As a result, the 
combination of both theories allowed to describe the dynamics of the innovation risks and the 
influence of the associated stakeholders. Therefore, the risks have been analyzed in context based on 
the constellation of stakeholders. These findings enable stakeholders to anticipate on the planned 
constellation of actors in MaaS ecosystems and shape their risk management and business strategies 
properly. 

The above confirms that the inter-firm insights from IE theory on implementing MaaS 
initiatives are complementary to the holistic ideas about the positions of stakeholders from the BN 
perspective. Both theoretical frameworks are insufficient to study the stakeholders’ impact on the 
implementation of MaaS on their own. The IE perspective lacks to illustrate actors’ influence based on 
their position in the network, while there is no attention for identifying innovation risks and 
stakeholders’ incentives among the value chain by the BN perspective.  

Nevertheless, future research must be done that uses the combination of both perspectives to 
analyze transitions that have happened already. MaaS is an emerging innovation in the Netherlands, 
and thereby, the findings cannot be validated yet. Consequently, further research should pay attention 
to this in both scientific areas.  
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7.3 Political & Practical implications 
This research formulated the fourth and fifth sub-question to identify useful insights for stakeholders 
in the MaaS ecosystem. As a result, the knowledge gaps between the current MaaS literature and 
Dutch experts will be summarized. Eventually, these findings have been used to propose a 
reconsidered configuration of future MaaS ecosystems. The sub-questions are: 
 
SQ4. What are the “blind spots” that could obstruct the introduction of Maas in the Netherlands? 

SQ5. What should managers and policymakers do in the ecosystem to efficiently respond to the 

challenges? 

Respondents have indicated that the insurance sector could be critical in formulating the responsibility 
of actors due to its competencies regarding risk assessment. While this actor is undervalued in the 
current MaaS literature, other streams of research and the respondents of this study identified that 
insurers could feature as the risk mitigation component of modern ecosystems, like mobility. H4a must 
be, therefore, rejected and implies that current future research must pay more attention to the 
insurance sector since the influence of this sector on MaaS is to be more significant than contemporary 
literature has suggested so far.    

Furthermore, only two respondents mentioned that it is essential that at least the MS or the 
DP should be a trusted party which purpose must be to create trust and social capital within the 
ecosystem only. Consequently, it is expected that regional pilots will include this in their governance. 
Nevertheless, it has been indicated that local governments lack the expertise to assess and select 
partners properly because MaaS providers that are involved in the regional pilots have the ambition 
to manage both the roles of the DP and MS in the long-term. Misalignment in such a project could be 
one of the main factors of hampering the initiative to scale eventually. Moreover, not a single 
participant did mention explicitly that such an entity was missing from the list. Besides, no awareness 
or any knowledge about the importance of such an entity can be seen in the identified missing risks or 
interactions by the Dutch experts. 

Such an entity has not been identified as a missing actor, and current best practices are missing 
this type of actor as well. Moreover, existing MaaS literature emphasizes the importance of such 
parties inadequately. For example, only one academic paper mentioned that current MaaS schemes 
are missing such an entity (Smith et al., 2018b), while open innovation literature emphasizes the 
actor’s significance thoroughly. It is thereby expected that MaaS experts are neglecting such an entity 
when configuring the schemes beside the regional pilots. Consequently, H4b can be accepted based 
on the expertise of the respondents of this study. 

Additional critical insights for MaaS stakeholders have been derived from the analysis, which 
are the identified missing elements by the Dutch stakeholders. These are the elements that are 
overlooked by the current literature on MaaS. In short, they have indicated that the employers of 
travelers should be included in the research, and thereby, in the ecosystem. They may determine the 
travel behavior of their employees significantly, which could influence the viability of MaaS. The 
mobility operators and the MaaS provider must cooperate with this actor to formulate a proper MaaS 
subscription for their employees. 

Furthermore, complete implementation and adoption of MaaS may have as a consequence 
that citizens do not own a car anymore. As a result, it becomes unclear who must pay for the parking 
places when this happens. Consequently, entities like the OP and PM must formulate proper 
mechanisms to address this potentially overlooked risk. Eventually, the knowledge gap between both 
domains has been used to propose a configuration of future MaaS ecosystems, which summarizes and 
visualizes the practical recommendations (Figure 16).  

To conclude, the implementation of MaaS faces many difficulties. The major impeding factor 
for the development of MaaS is the dominant position of PT providers and the existing unsupportive 
regulatory frameworks that hampers the required travel behavior change of the end-user (travelers 
nor the employers). As a result, governmental authorities must adjust the legal and regulatory 
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frameworks that hamper the readiness of the end-user to adopt MaaS. Another major focus point 
should be to structure the business network of MaaS ecosystems in such a manner that it  mitigates 
the dominant position of the PT provider, and that it enables a trusted party to locate to the centers 
of power, which is prudent to be the DP because previous studies have already identified that the 
majority of the MaaS stakeholder does not favor a public actor as the MaaS provider. Overall, 
significantly differentiating the roles of the MS and DP can be considered as the key to the long-term 
endurance of the MaaS ecosystem.   

This is not easy to achieve since current regulatory frameworks guarantee accessibility to 
affordable and safe mobility, even in rural areas. The result is, however, that the urban public transport 
system is tightly regulated and offers almost no possibilities for disruptive changes. It can be said that 
rules and regulations have strengthened the dominant position of the public transport market, which 
makes the entire urban transport system extraordinarily conservative and not open to innovation. It 
has been mentioned by respondents, for example, that the transport obligations between the 
government and public transport operators will always be outpaced by the development of ICT 
technologies. This regulatory lock-in must be addressed since this study has identified that the 
centralized market position of PT providers allows to slow down the implementation of innovations, 
like MaaS. Therefore, this study contributed to novel arguments for the discussion about stakeholders’ 
centralized position and their influence in the expected MaaS ecosystem in the Netherlands.  

 

7.4 Limitations & future research 
Even though this study tried to quantify the impact of actors via innovation risks adequately and to 
strengthen the quality of this research, various limitations of this study can be identified. This study 
has used a more holistic approach since MaaS is still in the infant stage. Besides, even though the IE 
framework is on business level originally, every base model should be applied to different cases. 
Consequently, generalizing helped to constrict the elements of the ecosystem for research purposes 
and to identify essential risks from the literature on MaaS. However, even though theory and research 
are considered as reliable sources, it can contort the manner how the study has been conducted since 
many inquiries use existing literature inadequately. Nevertheless, it can be said that this not provides 
a full disclosure regarding the risk. Due to the exploratory nature of this study, however, it is 
acceptable, and further research must enrich the findings.  

This study addressed this limitation moderately since it has interviewed eleven potential 
stakeholders qualitatively as well as quantitatively, and the other six respondents did only complete 
the closed answers, which enriched this study with additional quantitively data. However, the validity 
of this study increases when more respondents were included in the research, preferable from 
different stakeholders. This was done in the case of the MaaS provider (four respondents), and 
policymakers (two respondents). The respondents per stakeholder category indicated similar 
outcomes as being necessary for the implementation of MaaS. Moreover, it is essential to mention 
that this study does not forecast the future but tried to identify a potential future configuration based 
on the multiple interpretations of MaaS stakeholders in the Netherlands. This is an essential limitation 
of this study since it depends on the personal bias of the eleven respondents that completed the 
qualitative part of the interviews. As a result, further research should focus on including more 
interviewees per actor to enrich the outcomes of the BN and IE analysis.  

Furthermore, this study did consist of a quantitative part, and thereby, explanation building, 
and time series analysis would increase the internal validity of the research. Moreover, external validity 
can be enhanced by replicating the study in other domains as well. Additionally, this study has selected 
the type of respondents based on previous MaaS literature. Therefore, this study acknowledges that 
the selection of respondents may have been restricted by the personal bias of the researcher.  

However, the combination of both theories resulted in a socio-economic analysis that 
illustrated how the actor constellation of future MaaS should be established to create an ecosystem 
that allows synergetic interactions between stakeholders to overcome the innovation risks during the 
implementation of MaaS. Nevertheless, this is an ongoing process since MaaS is in the infant stage of 
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its development. Therefore, it is still unsure how external or internal fluxes will shape the current 
regime and what the actual configuration of future MaaS ecosystems will be. This research has 
formulated a setting based on the knowledge gaps between contemporary literature on MaaS and the 
expertise of potential MaaS stakeholders in the Netherlands. Therefore, it is possible that a different 
configuration is required in other countries since this study argues that analyzing in context is essential 
to determine the real impact of actors or risks within an ecosystem. Future research can address this 
limitation to provide a more comprehensive understanding of different potential configurations of 
MaaS.  

The implementation of MaaS is challenging to achieve because of the misalignment between 
actors. A sustainable constellation of actors contributes to producing a viable ecosystem that ensures 
that actors can appropriate value equally via synergetic arrangements among them. As a result, the 
required actors can overcome innovation risks together. The main contribution of this study is, 
therefore, to identify the main innovation risks regarding the implementation of MaaS and to indicate 
the associated stakeholders and dynamics of these risks. 

Furthermore, it has identified the knowledge gaps between current MaaS literature and the 
expertise of Dutch stakeholders to propose a configuration that contributes to create an environment 
that diminishes the authority of unmotivated intermediaries. Moreover, it aimed to illustrate 
partnerships that could maximize the distribution of intangible units. These partnerships may help to 
commercialize the required innovations of complementors. Therefore, this research sheds new light 
on the ongoing discussion about the potential impact of actors on the implementation of MaaS and 
how the constellation of actors must be configured in the emerging MaaS ecosystem. It provides 
evidence that intermediary actors will be critical for the implementation of MaaS and that they are 
likely to become very influential in the ecosystem, which could be problematic when innovation risks 
demotivate them.  

Furthermore, the other contribution of this study is the research approach to (re)estimate the 
influence of actors and their innovation risks on the implementation of MaaS. This study showed that 
combining the IE and BN into a socio-economic analysis could be an effective way to investigate to 
what extent stakeholders may affect the implementation of an innovation in a given ecosystem. This 
research approach contributed to IE theory as the method includes the authority and influence of 
critical intermediaries and complementors within the system, and thereby, can be used for future 
studies to investigate the expected weight of actors on the implementation of innovation within an 
ecosystem.  
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Appendix B1: Identified risks in previous literature on MaaS 
 

Smith et al. (2017) Jittrapirom et al. (2017) Sarasani et al. (2018) Smit (2019) de Wilde (2019) 

Regulation on public 
actor's activities  

lack of an appropriate and attractive business 
model  
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development of new business models 
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data integration API.  
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Ride sharing and behavioral 
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Lack of mobility services  Policy for MaaS 

   
Slow dynamics or urban 
change , Attitude towards 

operational costs  
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mobility is hard to change, 
Hard to change travel 
behavior   

 Estimated low margins of a 
MaaS system 

back-end architecture 
(privacy and security) 

  
 More expensive than public 

transport  
sensors in vehicles  

  
 Existing policies that 

support private car 
ownership 

Acceptance of open data 
standards (data ownerhsip) 

  
 Which parties taking the 

new roles  

 

  
 Uncertainties regarding the 

overall governance 
framework for MaaS 

 

  
 Limited public budget  

 

  
 Limitations in formal 

regulation regarding finance 
and operation  
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Appendix B2: Linked risks and prioritization 
Sarasani et al. (2018) de Wilde (2019) Smit (2019) Smith et al. (2017) Jittrapirom et al. 

(2017) 
Final main risks 

Lack of collaboration that restric the development of new 
business models 

changing business 
models 

Lack of an 
appropriate 
business model  

lack of proven 
business models  

lack of an appropriate 
and attractive business 
model  

No proven business 
model and lack of 
collaboration that 
restricts development 

Lack of adequate competence with city planning and a 
need of infrastructural investment  

Inclusion of the 
needs of the end 
user 

Insufficient 
physical 
transport 
structure  

 
Insufficient physical 
structure  

Physical infrastructure 

In effective public sector mechanisms (concessions)  
 

Existing public 
transport 
concession  

Regulation on 
public actor's 
activities  

 
Transport concession 

Incompatible technical and quality standards Technology 
architecture + 
data integration 
API.  

Existing ICT 
conditions   

lack of data and 
standards  

 
ICT infrastructure and 
data standards 

The dispersion of profits in the ecosystem of Maas 
 

Perception of 
limited value 
proposition of 
MaaS service by 
important 
actors  

  
No clear value 
proposition for 
important actors 
(without end-user) 

Lack of knowledge regarding target group  brand image  Low 
appreciation of 
MaaS by 
potential users 

 
Travelers do not 
recognise the added 
value of MaaS 

Brand image  

A lack of capacity at high demand peaks  
    

A lack of capacity at 
high demand peaks  

A lack of public transport coverage in rural areas and 
during the night 

    
A lack of public 
transport coverage in 
rural areas and during 
the night 

Lack of mobility services  
    

Lack of mobility services  
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Slow dynamics or urban change , Attitude towards 
mobility is hard to change, Hard to change travel behavior 

Ride sharing and 
behavioral 
change 

   
Ride sharing and 
behavioral change  

Estimated low margins of a MaaS system + More 
expensive than public transport  

operational costs  
   

High operational costs 

Which parties taking the new roles  Roles when 
system fails  

 
Organization of 
public transport 
responsibilities  

 
Responsibilities of 
actors  

Uncertainties regarding the overall governance 
framework for MaaS + Existing policies that support 
private car ownership 

Policy for MaaS 
   

Government is not able 
to formulate proper 
regulatory frameworks 

 
integration of 
ticketing systems  

 
unavailbility of 
public transport 
tickets for third 
parties  

 
Ticketing system 

 
back-end 
architecture 
(privacy and 
security) 

   
Privacy and security  

 
sensors in 
vehicles  

   
Sensors in vehicles  

 
Acceptance of 
open data 
standards (data 
ownerhsip) 

   
Acceptance of open 
data standards (data 
ownership) 

  
Limitations in 
formal 
regulation 
regarding 
finance and 
operation  

 
A weakening of 
financial and political 
support 

No supporting formal 
regulations regarding 
finance and operation 

  
Limited public 
budget  

  
Low public funding 

    
Crucial actors are 
unwiling to collaborate  

Fear of losing 
customers 
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Final main risk Priority 
(Smit, 2019) 

Rank 
(Jittrapirom et 
al., 2018) 

Risks 
category 
(de 
Wilde, 
2019) 

Final risk 
category 

Domain type of risk  Main stakeholder  relation with 

Responsibilities of actors  
  

Yellow Yellow business model 
(Sarasini) 

co-adoption  Insurance 
companies  

TP, SMS, MaaS 
provider 

Ticketing system 
  

Red Red governance / ICT 
development 

co-innovation 
(de Wilde, 
2019) 

PT Ticketing and 
Payment 
providers 

No proven business model 
and lack of collaboration 
that restricts development 

High (red) 2 (high, red) Yellow Red business model  Co-adoption  MaaS provider PT, SMS 

low public funding Low (green) 
  

Green Governance  co-adoption  Policy makers MaaS 

Physical infrastructure Low (green) 
  

Red urban development  co-innovation   Transport 
infrastructure 
operator 

SMS, TP, policy 
maker 

Transport concession High (red) 
  

Red business model / 
governance  

co-adoption / 
co-innovation 

TP or Policy 
maker  

TP 

ICT infrastructure and data 
standards 

Medium 
(yellow) 

 
Yellow Yellow ICT development / 

Governance (Sarasani et 
al. 2018) 

co-innovation 
(de Wilde, 
2019) 

Policy makers  ICT companies, 
data providers 

No supporting formal 
regulations regarding finance 
and operation 

High (red) 4 (medium, 
yellow) 

 
Yellow governance  co-adoption  Policy maker MaaS provider, 

PT, SMS 

No clear value proposition 
for important actors 
(without end-user) 

High (red) 1 (high, red) 
 

Red business model  co-adoption  MaaS provider TP, SMS 

Brand image  Medium 
(yellow) 

3 (high, red) Red Red user perspective  execution  Media & 
Marketing 

MaaS provider, 
End User 

A lack of capacity at high 
demand peaks  

   
yellow urban development 

(Sarasani et al. 2018) 
co-adoption  PT, SMS MaaS privder 

A lack of public transport 
coverage in rural areas and 
during the night 

   
yellow urban development 

(Sarasani et al. 2018) 
co-adoption PT MaaS privder 
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Lack of mobility services  
   

yellow urban development 
(Sarasani et al. 2018) 

co-adoption PT, SMS MaaS privder 

Ride sharing and behavioral 
change  

   
Red urban development 

(Sarasani et al. 2018) 
execution  MaaS provider Media & 

marketing, 
reserach 
institutions  

High operational costs 
  

Red Red business model 
(Sarasani et al. 2018) 

execution (de 
Wilde, 2019) 

MaaS provider PT, SMS, journey 
planners, data 
providers, 
ticketing and 
payment 

Government is not able to 
formulate proper regulatory 
frameworks 

  
Yellow yellow Governance (Sarasani et 

al. 2018) 
co-innovation Policy makers Research 

institutions 

Privacy and security  
  

Yellow Yellow User perspective execution (de 
Wilde, 2019) 

Data providers 
and ICT 
companies 

Policy makers, 
network providers 

sensors in vehicles  
  

Green Green Urban and ICT 
development 

co-innovation 
(de Wilde, 
2019) 

TP,SMS Manufacturer 

Acceptance of open data 
standards (data ownership) 

  
Red Red Governance Co-adoption 

(de Wilde, 
2019) 

TP, SMS Policy makers 

 

The original sheets can be found in the excel file, which is the attachment of this study. (Open file Results conceptual model>Name sheet: Appendix B) 
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Appendix B3: Extended version of Table 13 
Final main risk Description  Domain Type of risk  Main 

stakeholder  
Relation with 

Responsibilities of 
actors  

The willingness of actors to share their data  business 
model  

co-adoption  Insurance 
companies  

TP, SMS, MS 

Ticketing system MaaS requires new types of tickets and should be developed by the mobility transport providers, which 
aim to have at least reasonable margins and with lower minimum fares. Moreover, MaaS should include 
subscriptions that have to be developed, and tickets should be modifiable during disruptions Moreover, 
ticketing systems should be installed in all vehicles that can work with these conditions 

ICT + 
governance 

co-
innovation  

PT TP 

Business model A proper business model is needed since companies will need these assurances to start with exploiting 
of MaaS. It is expected that it will differ completely 

business 
model  

Co-adoption  MaaS 
provider 

PT, SMS 

low public funding A limited public budget could limit the number of investments that are essential during the 
development phase of MaaS 

Governance  co-adoption  Policy makers MS 

Physical infrastrcutre  Hubs, stations, parking spots, etc Urban 
development 

co-
innovation   

Transport 
infrastructure 
operator 

SMS, TP, policy 
maker 

Transport concession In the Netherlands, public transport is arranged through concessions issued by governmental parties. It 
determines the requirements for which a public transport party can provide a service in a certain area. 
Therefore, it could be hindering the implementation of MaaS . 

Business 
model + 
governance 

co-adoption, 
co-
innovation 

PT, Policy 
maker  

PT 

ICT infrastructure and 
data standards 

A proper ICT infrastructure should facilitate secure real-time data between all parties involved, which is 
lacking now. 

ICT + 
governance 

co-
innovation 

Policy makers ICT, DP 

No clear value 
proposition for 
important actors 

Certain companies are skeptical and hesitant. For example, simply they do not believe that MaaS is not 
the answer to mobility problems. 

business 
model  

co-adoption  MaaS 
provider 

TP, SMS 

Brand image  The current traveler is mostly unaware of the concept of MaaS. Moreover, resistance is expected of 
those who favor the benefits of owning a private car. 

User 
perspective 

execution  Media & 
Marketing 

MS, End User 

A lack of capacity at 
high demand peaks  

  Urban 
development 

co-adoption  PT, SMS MS 
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A lack of public 
transport coverage in 
rural areas and during 
the night 

  Urban 
development 

co-adoption PT MS 

Lack of mobility 
services  

  Urban 
development 

co-adoption PT, SMS MS 

Ride sharing and 
behavioral change  

Regarding the attitude towards mobility and behavior change of travelers, which both can result in slow 
dynamic changes.  

Urban 
development 

execution  MaaS 
provider 

M&M&  

High operational 
costs 

Added services, and thereby, it is expected that the MaaS will be more expensive than the current 
urban transportation system 

Urban 
development 

execution MaaS 
provider 

PT, SMS, JP DP, 
TP  

Government is not 
able to formulate 
proper regulation 
frameworks 

Existing (mobility) governance is limiting the development of MaaS due to a lack of knowledge. Governance co-
innovation 

Policy makers Research 
institutions 

Privacy and security  Regarding the end-user User 
perspective 

execution Data 
providers and 
ICT 
companies 

Policy makers, 
network 
providers 

sensors in vehicles   - ICT + 
governance 

co-
innovation 

PT,SMS Manufacturer, 
TP 

Acceptance of open 
data standards (data 
ownerhsip) 

The willingness of actors to share their data  Governance Co-adoption PT, SMS Policy makers 

 

The original sheets can be found in the excel file, which is the attachment of this study. (Open file Results conceptual model>Name sheet: Appendix B) 
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Appendix C: (In)Tangible connectivity matrices of the conceptual model 
Intangible connectivity matrix 

 
SMS PT DP UG ICT TP JP PM MS US OP MB RI UN M&M IN A 

Shared mobility services (SMS) 0 1 1 0 0 0 0 0 1 0 1 0 0 0 0 0 0 

Public transport operator (PT) 1 0 1 0 0 0 0 1 1 0 1 0 0 1 0 0 0 

Data providers (DP) 0 0 0 0 0 0 0 1 1 0 1 0 0 0 0 0 0 

User-groups (UG) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 

ICT and technology developers (ICT) 0 0 1 0 0 0 0 0 0 0 0 1 0 0 0 0 0 

Ticketing + payment solutions (TP) 0 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Journey planners (JP) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Policy makers & Regulators (PM) 0 0 1 0 0 0 0 0 1 0 0 0 0 0 0 0 0 

MaaS provider (MS) 1 1 0 0 0 0 0 0 0 0 1 0 0 0 0 1 1 

End-user (US) 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 

Transport infrastructure operator (OP) 0 0 0 0 0 0 0 1 1 0 0 0 0 0 0 0 0 

Network providers (MB) 0 0 1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 

Research institutions (RI) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

Unions (UN) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 

Media & Marketing firms (M&M) 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 

Insurance companies (IN) 0 1 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 

Automotive (A) 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 
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Tangible connectivity matrix 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 
SMS PT DP ICT TP JP I MS US MB M&M IN OEM 

Shared mobility services (SMS) 0 0 1 0 1 0 0 1 0 0 0 1 1 

Public transport operator (PT) 0 0 1 0 1 0 0 1 0 0 0 1 1 

Data providers (DP) 0 0 0 1 0 0 0 0 0 0 0 0 0 

ICT and technology developers (ICT) 0 0 0 0 0 0 0 0 0 1 0 0 0 

Ticketing + payment solutions (TP) 0 0 0 0 0 0 0 0 0 0 0 0 1 

Journey planners (JP) 0 0 0 0 0 0 0 0 0 0 0 0 0 

Investors (I) 0 0 0 0 0 0 0 1 0 0 0 0 0 

MaaS provider (MS) 1 1 1 1 1 1 0 0 0 0 1 0 0 

End-user (US) 0 0 0 0 0 0 0 1 0 0 0 1 0 

Mobile phone network and internet 
provider (MB) 

0 0 0 0 0 0 0 0 0 0 0 0 0 

Media & Marketing firms (M&M) 0 0 0 0 0 0 0 0 0 0 0 0 0 

Insurance companies (IN) 0 0 0 0 0 0 0 0 0 0 0 0 0 

OEM 0 0 0 0 0 0 0 0 0 0 0 0 0 
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Appendix C2: Tangible and intangible NM of actors based on literature 
Tangible NM 

Actors in tangible network In-degree Out-degree Degree Betweenness 
centrality 

Eigenvector 
centrality 

SMS 1 6 7 6 0.397 

PT 1 5 6 2 0.376 

DP 3 1 4 2 0.335 

ICT 2 1 3 6 0.2 

TP 3 1 4 1 0.348 

JP 1 0 1 0 0.113 

I 0 1 1 0 0.113 

MS 4 7 11 30 0.492 

US 0 2 2 0 0.161 

MB 1 0 1 0 0.046 

M&M 1 0 1 0 0.113 

IN 3 0 3 0 0.214 

OEM 3 0 3 0 0.256 

A 0 1 1 0 0.091 

 

Itangible NM 

Actors in intangible network Out-degree In-degree Degree Betweenness 
Centrality 

Eigenvector 
centrality 

SMS 4 2 6 1 0.290 

PT 6 4 10 23.833 0.424 

DP 3 8 11 52.833 0.447 

UG 1 0 1 0 0.003 

ICT 2 1 3 0 0.111 

TP 2 2 4 4 0.223 

JP 1 1 2 0 0.111 

PM 2 5 7 18 0.326 

MS 5 7 12 79 0.380 
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US 1 1 2 20 0.084 

OP 2 4 6 1.333 0.340 

MB 4 1 5 3 0.162 

RI 1 0 1 0 0.059 

UN 1 1 2 0 0.137 

M&M 1 1 2 11 0.016 

IN 3 1 4 13 0.187 

A 1 1 2 0 0.069 

 

Overall NM (in)tangible metrics (conceptual model) 

 Tangible network Intangible network 

Density  0.1319 0.1471 

Network centralization Index 18.39% 29.06% 
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Appendix D: Comparison of actors; tangible and intangible network 

metrics (conceptual model) 
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Appendix E1: Respondents 
 Name Profession  Actor Date 

interview  

A D.D  Innovation Consultant Smart Mobility MB 9-7-2019 

B V.B Senior consultant Innovation & strategy ICT 10-7-2019 

B H.B Account-Executive ICT 10-7-2019 

C J.V Innovation manager IN 10-7-2019 

D J.H Integrated mobility platform expert MS 15-7-2019 

E J.L  Commercial director SMS 17-7-2019 

F L.B Program manager MaaS PM 29-7-2019 

G B.S Co. Founder MS 06-08-2019 

H T.R Sales and business manager JP 08-08-2019 

I P.K Business development in Rail, Technology, Infrastructure and Urban Designs Expert  12-08-2019 

J B.W Senior Marketeer MaaS  PT 15-08-2019 

K A.A Advisory, investment, implementation OP 19-08-2019 

L S.M Co-founder MS 19-08-2019 

M E.M Program manager MaaS PM 20-08-2019 

N I.S Director Commerce PT 20-08-2019 

O A.G CEO TP 05-09-2019 

P R. Director Future Technology & Public Affairs A 09-09-2019 

Q R.B Director  MS 10-09-2019 

 

Appendix E2: Overview of the composition of the respondents 
Type of actor Number of times 

participated in the 
survey 

Type of actor Number of times 
participated in the 

survey 

PT 2 MB 1 

SMS 1 DP 0 

PM 2 ICT 1 

MS 4 IN 1 

TP 1 JP 1 

OP 1 A 1 

Expert 1 Total (N) 17 
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Appendix F: Interview design 
 

Guidance questions  

Open Questions Part 1: 
1. Please introduce yourself. What is your profession? 

2. Can you define MaaS in your own words? 

3. What is your expected role within the MaaS ecosystem? 

4. What are the perceived benefits? How do you expect to generate revenue? 

5. What are the perceived risks for participating within the MaaS ecosystem? 

6. With what type of stakeholders do you have to work intensively? 

7. Assume that your definition of MaaS is the final scheme, what are the five most important 

steps that are necessary to achieve this?  

Open Questions Part 2: 
1. Please identify yourself as the stakeholder according to the list. Why do you think that you 

should be that actor? 

2. Do you think that there are stakeholders excluded from the list?  

3. Do you think that there are any risks excluded from the list?  

Open questions Part 3: 
1. Please elaborate on your choices; Why do you think that certain stakeholders have to 

interact with each other? 

2. If you do expect any negative interactions between actors, can you please tell me why?  

3. Please assess the ecosystem for me; which interactions do you think are the most vital and 

most vulnerable for the functioning of the MaaS ecosystem? 

4. Do you think that there are any elements (actors or interactions) missing?  
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Part 2 

 

Stakeholders Relevant during the 
implementation of MaaS? 

Importance of stakeholders during the implementation 
(0= not important, 10 = vital)  

Ja (yes) Nee (no) 
 

Shared mobility services (SMS) 
  

1    2    3    4    5    6    7    8    9    10  

Public transport operator (PT) 
  

1    2    3    4    5    6    7    8    9    10  

Data providers (DP) 
  

1    2    3    4    5    6    7    8    9    10  

ICT and technology developers (ICT)   1    2    3    4    5    6    7    8    9    10  

Ticketing + payment solutions (TP) 
  

1    2    3    4    5    6    7    8    9    10  

Journey planners (JP) 
  

1    2    3    4    5    6    7    8    9    10  

Policy makers & Regulators (PM) 
  

1    2    3    4    5    6    7    8    9    10  

Investors (I) 
  

1    2    3    4    5    6    7    8    9    10  

MaaS provider (MS) 
  

1    2    3    4    5    6    7    8    9    10  

End-user (US) 
  

1    2    3    4    5    6    7    8    9    10  

Transport infrastructure operator (OP) 
  

1    2    3    4    5    6    7    8    9    10  

Mobile phone network and internet provider (MB) 
  

1    2    3    4    5    6    7    8    9    10  

Research institutions (RI) 
  

1    2    3    4    5    6    7    8    9    10  

Unions (UN) 
  

1    2    3    4    5    6    7    8    9    10  

Media & Marketing firms (M&M) 
  

1    2    3    4    5    6    7    8    9    10  

Insurance companies (IN) 
  

1    2    3    4    5    6    7    8    9    10  

OEM   1    2    3    4    5    6    7    8    9    10  

Automotive (A)   1    2    3    4    5    6    7    8    9    10 
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Proposed risks  Relevant during the 
implementation of MaaS? 

To what extent effects this 
risk the implementation of 

MaaS? (1 = low, 2 = 
medium, 3 = high) 

Please consider the associated stakeholders 
and their dynamics (if possible; indicate at 

which actor the risk originates (S) or is able to 
answer the problem (R)) 

Acceptance of open data standards (data 
ownership) 

 
1     2     3 

 

A lack of public transport coverage in rural 
areas and during the night 

 
1     2     3 

 

Lack of mobility services  
 

1     2     3 
 

low public funding 
 

1     2     3 
 

No collaboration to develop new business 
model 

 
1     2     3 

 

No clear value proposition for important 
actors (end user excluded) 

 
1     2     3 

 

Responsibilities of actors  
 

1     2     3 
 

A lack of capacity at high demand peaks  
 

1     2     3 
 

Transport concession 
 

1     2     3 
 

Sensors in vehicles  
 

1     2     3 
 

ICT infrastructure and data standards 
 

1     2     3 
 

Government is not able to formulate proper 
regulation frameworks 

 
1     2     3 

 

Ticketing system 
 

1     2     3 
 

Physical infrastructure  
 

1     2     3 
 

High operational costs 
 

1     2     3 
 

Privacy and security  
 

1     2     3 
 

Brand image  
 

1     2     3 
 

Ride sharing and behavioral change  
 

1     2     3 
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Pleas, draw (expected) tangible interactions between the 

stakeholders.  

Example: MaaS provider → data provider 

This means that the MaaS provider pays for the services or 

products of the data provider 

tangible 

Monetary flux (products, services, hardware) 
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Pleas, draw (expected) intangible interactions between the stakeholders. If you consider interactions as negative, tell me why.    

Example: Shared mobility services → Data provider 
This means that the shared mobility provider exchanges data to the data provider (Data exchange) 
Policy maker → MaaS provider 
This means that the government regulates the MaaS provider (laws, regulatory frameworks) 
Public transport operator → Shared mobility services 
Competition (negative interaction) 
Network provider → Ticketing & payment 
The network provider ensures accessibility to the ICT-infrastructure (accessibility) 
 

  Intangible 

Trust, cooperation, resistance, knowledge, 
data, accessibility, regulation 
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Appendix G: Coding labels 
 

 

 

 

 

 

 

 

 

 

 

 

The list of labels has been exported from Nvivo into an excel sheet, which can be found in the excel file as the attachment of this study.  

  

ICT 
Infant SMS markets 
Innovation risks 
Insurance company 
Investor 
Irrelevant actors 
Journey planner 
MaaS provider 
Maturity sectors 
Media & Marketing 
Missing elements 
Network providers 
 

OEM 
Opppertunism Dutch experts 
Partnerships 
Policy makers & regulators 
Public transport operator 
Research institution 
Resistance 
Rural areas 
Shared mobility serviceprovider 
Tensions 
TP role, capability, responsibility 
Trusted public entity as DP 
Unions 
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Appendix H: Quantitative outcome of the respondents’ network pictures 
Tangible network 

Start 
interaction 

end 
interaction 

Confirmed by 
respondents (n=17) 

start 
interaction 

end interaction Confirmed by 
respondents (n=17) 

start 
interaction 

end 
interaction 

Confirmed by 
respondents 
(n=17) 

SMS PT 12% MS SMS 71% PM SMS 12% 

SMS DP 59% MS PT 71% PM PT 59% 

SMS ICT 0% MS DP 82% PM DP 12% 

SMS TP 6% MS ICT 65% PM ICT 0% 

SMS JP 18% MS TP 82% PM TP 0% 

SMS PM 6% MS JP 65% PM JP 0% 

SMS I 0% MS PM 0% PM I 0% 

SMS MS 12% MS I 0% PM MS 12% 

SMS US 0% MS US 0% PM US 0% 

SMS OP 65% MS OP 0% PM OP 18% 

SMS MB 0% MS MB 18% PM MB 0% 

SMS RI 0% MS RI 0% PM RI 18% 

SMS UN 0% MS UN 0% PM UN 6% 

SMS M&M 24% MS M&M 71% PM M&M 0% 

SMS IN 71% MS IN 35% PM IN 0% 

SMS OEM 65% MS OEM 0% PM OEM 0% 

SMS A 18% MS A 6% PM A 0% 
     

0% 
  

0% 

PT SMS 12% US SMS 12% I SMS 12% 

PT DP 53% US PT 0% I PT 0% 

PT ICT 0% US DP 0% I DP 0% 

PT TP 29% US ICT 0% I ICT 0% 

PT JP 18% US TP 6% I TP 0% 

PT PM 12% US JP 0% I JP 0% 
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PT I 0% US PM 0% I PM 0% 

PT MS 6% US I 0% I MS 82% 

PT US 0% US MS 94% I US 0% 

PT OP 76% US OP 0% I OP 0% 

PT MB 0% US MB 0% I MB 0% 

PT RI 0% US RI 0% I RI 0% 

PT UN 0% US UN 0% I UN 0% 

PT M&M 12% US M&M 0% I M&M 0% 

PT IN 59% US IN 24% I IN 0% 

PT OEM 65% US OEM 0% I OEM 0% 

PT A 18% US A 0% I A 18% 
     

0% 
   

DP SMS 18% OP SMS 12% OEM SMS 12% 

DP PT 12% OP PT 12% OEM PT 0% 

DP ICT 47% OP DP 0% OEM DP 0% 

DP TP 0% OP ICT 0% OEM ICT 0% 

DP JP 0% OP TP 0% OEM TP 0% 

DP PM 0% OP JP 0% OEM JP 0% 

DP I 0% OP PM 0% OEM PM 0% 

DP MS 0% OP I 0% OEM I 0% 

DP US 0% OP MS 12% OEM MS 6% 

DP OP 0% OP US 0% OEM US 0% 

DP MB 6% OP MB 0% OEM OP 0% 

DP RI 6% OP RI 24% OEM MB 0% 

DP UN 0% OP UN 0% OEM RI 0% 

DP M&M 0% OP M&M 0% OEM UN 0% 

DP IN 0% OP IN 0% OEM M&M 0% 

DP OEM 0% OP OEM 0% OEM IN 0% 

DP A 0% OP A 6% OEM A 0% 
     

0% 
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ICT SMS 0% MB SMS 0% M&M SMS 0% 

ICT PT 0% MB PT 0% M&M PT 0% 

ICT DP 6% MB DP 0% M&M DP 0% 

ICT TP 0% MB ICT 12% M&M ICT 0% 

ICT JP 0% MB TP 0% M&M TP 0% 

ICT PM 0% MB JP 0% M&M JP 0% 

ICT I 0% MB PM 0% M&M PM 0% 

ICT MS 0% MB I 0% M&M I 0% 

ICT US 0% MB MS 0% M&M MS 0% 

ICT OP 0% MB US 0% M&M US 6% 

ICT MB 53% MB OP 0% M&M OP 0% 

ICT RI 0% MB RI 0% M&M MB 0% 

ICT UN 0% MB UN 0% M&M RI 0% 

ICT M&M 0% MB M&M 0% M&M UN 0% 

ICT IN 0% MB IN 0% M&M IN 0% 

ICT OEM 0% MB OEM 0% M&M OEM 0% 

ICT A 0% MB A 0% M&M A 0% 
     

0% 
  

0% 

TP SMS 18% RI SMS 0% IN SMS 6% 

TP PT 18% RI PT 0% IN PT 6% 

TP DP 6% RI DP 0% IN DP 12% 

TP ICT 0% RI ICT 0% IN ICT 0% 

TP JP 12% RI TP 0% IN TP 0% 

TP PM 0% RI JP 0% IN JP 0% 

TP I 0% RI PM 0% IN PM 0% 

TP MS 6% RI I 0% IN I 0% 

TP US 0% RI MS 0% IN MS 0% 

TP OP 0% RI US 0% IN US 0% 

TP MB 0% RI OP 0% IN OP 0% 

TP RI 0% RI MB 0% IN MB 0% 
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TP UN 0% RI UN 0% IN RI 0% 

TP M&M 0% RI M&M 0% IN UN 0% 

TP IN 0% RI IN 0% IN M&M 0% 

TP OEM 0% RI OEM 0% IN OEM 0% 

TP A 0% RI A 0% IN A 18% 
     

0% 
   

JP SMS 0% UN SMS 0% A SMS 24% 

JP PT 0% UN PT 0% A PT 0% 

JP DP 0% UN DP 0% A DP 12% 

JP ICT 0% UN ICT 0% A ICT 0% 

JP TP 6% UN TP 0% A TP 6% 

JP PM 0% UN JP 0% A JP 0% 

JP I 0% UN PM 0% A PM 0% 

JP MS 0% UN I 0% A I 0% 

JP US 0% UN MS 6% A MS 18% 

JP OP 0% UN US 0% A US 0% 

JP MB 0% UN OP 0% A OP 0% 

JP RI 0% UN MB 0% A MB 0% 

JP UN 0% UN RI 0% A RI 0% 

JP M&M 0% UN M&M 0% A UN 0% 

JP IN 0% UN IN 0% A M&M 0% 

JP OEM 0% UN OEM 0% A IN 6% 

JP A 0% UN A 0% A OEM 6% 
         

TPA PT 18% Employeer US 24% 
   

Employeer PT 12% SMS Parking 
exploitant 

6% 
   

Employer MS 12% US Parking 
exploitant 

6% 
   

   
A Real estate 6% 
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Intangible network  

Start 
interaction 

end 
interaction 

confirmed by 
respondents (N=17) 

start 
interaction 

end 
interaciont 

confirmed by 
respondents (N=17) 

start 
interaction 

end 
interaction 

confirmed by 
respondents (N=17) 

SMS PT 41% A SMS 18% PM SMS 12% 

SMS DP 47% A PT 6% PM PT 71% 

SMS ICT 0% A DP 12% PM DP 18% 

SMS TP 0% A ICT 6% PM ICT 0% 

SMS JP 29% A TP 0% PM TP 0% 

SMS PM 18% A JP 0% PM JP 0% 

SMS I 0% A PM 0% PM I 0% 

SMS MS 53% A MS 12% PM MS 24% 

SMS US 0% A US 0% PM US 0% 

SMS OP 12% A OP 0% PM OP 35% 

SMS MB 6% A MB 0% PM MB 0% 

SMS RI 0% A RI 0% PM RI 71% 

SMS UN 0% A UN 0% PM UN 0% 

SMS M&M 0% A M&M 0% PM M&M 0% 

SMS IN 35% A IN 6% PM IN 12% 

SMS OEM 0% A OEM 0% PM OEM 0% 

SMS A 6% A I 12% PM A 0% 
  

0% 
     

0% 

PT SMS 35% MS SMS 47% I SMS 0% 

PT DP 65% MS PT 65% I PT 0% 

PT IC 0% MS DP 59% I DP 0% 

PT TP 24% MS ICT 41% I ICT 0% 

PT JP 41% MS TP 41% I TP 0% 

PT PM 59% MS JP 47% I JP 0% 

PT I 0% MS PM 18% I PM 0% 

PT MS 71% MS I 24% I MS 12% 

PT US 6% MS US 71% I US 0% 
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PT OP 53% MS OP 0% I OP 0% 

PT MB 6% MS MB 53% I MB 0% 

PT RI 0% MS RI 0% I RI 0% 

PT UN 35% MS UN 6% I UN 0% 

PT M&M 6% MS M&M 59% I M&M 0% 

PT IN 35% MS IN 35% I IN 0% 

PT OEM 6% MS OEM 0% I OEM 0% 

PT A 18% MS A 12% I A 12% 
  

0% 
     

0% 

DP SMS 35% US SMS 6% OEM SMS 6% 

DP PT 59% US PT 6% OEM PT 6% 

DP ICT 6% US DP 6% OEM DP 0% 

DP TP 18% US ICT 0% OEM ICT 0% 

DP JP 41% US TP 41% OEM TP 0% 

DP PM 18% US JP 53% OEM JP 0% 

DP I 6% US PM 0% OEM PM 0% 

DP MS 59% US I 0% OEM I 0% 

DP US 6% US MS 94% OEM MS 0% 

DP OP 0% US OP 0% OEM US 0% 

DP MB 35% US MB 0% OEM OP 0% 

DP RI 0% US RI 0% OEM MB 0% 

DP UN 0% US UN 0% OEM RI 0% 

DP M&M 0% US M&M 24% OEM UN 0% 

DP IN 53% US IN 12% OEM M&M 0% 

DP OEM 0% US OEM 0% OEM IN 0% 

DP A 6% US A 0% OEM A 0% 
         

ICT SMS 0% OP SMS 12% JP SMS 12% 

ICT PT 0% OP PT 41% JP PT 24% 

ICT DP 6% OP DP 0% JP DP 12% 
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ICT TP 0% OP ICT 0% JP ICT 0% 

ICT JP 0% OP TP 0% JP TP 35% 

ICT PM 0% OP JP 0% JP PM 0% 

ICT I 0% OP PM 35% JP I 0% 

ICT MS 41% OP I 0% JP MS 47% 

ICT US 0% OP MS 0% JP US 24% 

ICT OP 0% OP US 0% JP OP 0% 

ICT MB 47% OP MB 0% JP MB 6% 

ICT RI 0% OP RI 0% JP RI 0% 

ICT UN 0% OP UN 6% JP UN 0% 

ICT M&M 0% OP M&M 0% JP M&M 0% 

ICT IN 6% OP IN 0% JP IN 0% 

ICT OEM 0% OP OEM 0% JP OEM 0% 

ICT A 12% OP A 0% JP A 0% 
         

TP SMS 0% MB SMS 12% M&M SMS 0% 

TP PT 24% MB PT 12% M&M PT 0% 

TP DP 18% MB DP 53% M&M DP 0% 

TP IC 0% MB ICT 35% M&M ICT 0% 

TP JP 53% MB TP 35% M&M TP 6% 

TP PM 0% MB JP 35% M&M JP 0% 

TP I 0% MB PM 0% M&M PM 0% 

TP MS 41% MB I 0% M&M I 0% 

TP US 18% MB MS 35% M&M MS 53% 

TP OP 0% MB US 0% M&M US 47% 

TP MB 12% MB OP 0% M&M OP 0% 

TP RI 0% MB RI 0% M&M MB 0% 

TP UN 0% MB UN 0% M&M RI 0% 

TP M&M 6% MB M&M 0% M&M UN 6% 

TP IN 6% MB IN 6% M&M IN 0% 
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TP OEM 0% MB OEM 0% M&M OEM 0% 

TP A 0% MB A 0% M&M A 0% 
         

UN SMS 0% IN SMS 35% RI SMS 0% 

UN PT 24% IN PT 35% RI PT 0% 

UN DP 0% IN DP 29% RI DP 6% 

UN ICT 0% IN ICT 6% RI ICT 0% 

UN TP 0% IN TP 6% RI TP 0% 

UN JP 0% IN JP 0% RI JP 0% 

UN PM 0% IN PM 12% RI PM 94% 

UN I 0% IN I 0% RI I 0% 

UN MS 0% IN MS 29% RI MS 0% 

UN US 6% IN US 6% RI US 0% 

UN OP 0% IN OP 0% RI OP 6% 

UN MB 0% IN MB 0% RI MB 0% 

UN RI 0% IN RI 0% RI UN 0% 

UN M&M 0% IN UN 6% RI M&M 6% 

UN IN 0% IN M&M 0% RI IN 6% 

UN OEM 0% IN OEM 0% RI OEM 0% 

UN A 0% IN A 0% RI A 0% 
         

PTA PT 12% PM Real estate 18% 
   

PT PTA 12% EMP US 12% 
   

PTA PM 12% US EMP 12% 
   

PM PTA 12% EMP PT 6% 
   

Vastgoed PT 24% EMP SMS 6% 
   

Vastgoed SMS 24% EMP MS 12% 
   

Vastgoed PM 18% PT EMP 6% 
   

PT Real estate 24% SMS EMP 6% 
   

SMS Real estate 24% MS EMP 6% 
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Appendix I: Difference in terms of network metrics between the 

conceptual model and the results 
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