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Abstract 
The purpose of this paper is to look into how Rejsekortet can become the payment solution 

in Mobility as a Service (MaaS) in Denmark. We have examined what the concept of MaaS 

is and how it works. We have also investigated how far other European countries are in the 

process and what solutions exist within MaaS today.  

This thesis is based on the critical realism paradigm, which is why we were able to create a 

wide and flexible analysis that allows for a comprehensive discussion. We made use of a 

focus-group interview to obtain a deeper insight into users’ challenges and what they needed 

on a daily basis when using Rejsekortet. Based on the collected data, we were able to identify 

the users’ daily challenges and ideas, by using open innovation and an outside-in approach. 

We identified that the users needed a smartphone application with some of the functionalities 

that kept recurring in the discussion in our focus group. The most frequently requested 

functionalities in a potential application were the ability to check in and out, and to see their 

balance, as well as their travel history, in one common solution. This knowledge laid the 

foundation for our prototype together with the investigation of existing MaaS solutions.  

We developed a smartphone application which included some of the ideas from the users 

and core elements of MaaS. We hope that our prototype can contribute to and be used as a 

basis for the further development of Rejsekortet. If Rejsekortet wants to become the payment 

solution in MaaS, they will have to develop a smartphone application that covers the aspects 

of MaaS such as real-time traffic updates, transportation options, and which offers the most 

efficient routes regarding time and price.  

They also need to consider our presented key features for what the relevant actors must do 

in order to successfully implement MaaS. It is necessary for Rejsekortet to create awareness 

about the importance of a MaaS to convince the government to provide authorisation for the 

implementation of MaaS. Finally, it crucial to develop and foster partnerships for all parties 

involved in order to integrate the necessary technology and thereby create the best possible 

solution. 

Keywords: Mobility as a Service, smart mobility, public transport, open innovation, 

integrated transport, digitalisation  
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Chapter 1 

1 Introduction 
This first chapter will begin with a presentation of the motivations behind this thesis. The 

circumstances of our topic and thesis will be introduced and our research questions will be 

explained, along with an explanation of why this topic is relevant to study. We have formed 

a research question, which we will answer with the help of five sub-questions. We have 

highlighted what we intend to do and what we will not do by clarifying our scope and 

limitations regarding this project. Finally, a thesis process clarification together with a 

visualisation will be presented to offer a better understanding for the reader.  

The first chapter, the introduction, will be structured in the following order: 

1. Motivation 

2. Research questions 

3. Scope and limitations 

4. Paper structure 
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 Motivation  
Digitalisation, Big Data, Internet of Things, Innovation, Smart Cities, and so on – these are 

all popular concepts in today’s world. To a great extent they have one thing in common; the 

aim of optimising different industries in our world for different purposes. Some of them can 

contribute to cost minimisation and profit maximisation in companies. However, some of 

them can also contribute to improving the quality of life of citizens and have been gaining 

popularity and interest in the agendas of policymakers and entrepreneurs, as well as ordinary 

citizens. The idea of merging the real and the virtual world is one of many drivers of 

innovation and change in all sectors of our society. One of the essential drivers for the 

economic and social development of a city is public transport (Miller, de Barros, Kattan & 

Wirasinghe, 2016). We believe that there is an optimisation potential within the public 

transportation system in Denmark.  

This thesis will take starting point by looking at European countries and their present 

situation regarding their technological position within public transportation. This knowledge 

will further be used to investigate the optimisation potentials of Rejsekortet and the 

utilisation of open approaches to innovation. This is accomplished by integrating end-users 

and examining how their demands can be met by exploiting their innovative capabilities. We 

wish to emphasise the importance of learning customer needs to find out whether there is a 

need for Mobility as a Service (MaaS) from the real users. This is important because we need 

to identify customer issues and to provide an optimal solution. We want to justify and 

illustrate why open innovation is a good approach for Rejsekortet to develop and refine their 

products and services. 

Open innovation has been used by several companies, including Lego and Netflix. The latter 

is a particularly interesting example in relation to Rejsekortet in Denmark. Netflix had their 

first experience with open innovation in 2006 when they reached out to the general crowd to 

optimise their algorithm for prediction of user viewing recommendations. They launched the 

Netflix Prize, which was a machine learning and data mining competition for movie rating 

predictions. To improve their in-house solution, and the viewers’ experience, Netflix 

provided their crowd with a dataset containing 100 million movies and TV series. Their aim 

was to improve the current prediction algorithm by 10%, and anyone who achieved this 

would win $1 million (Bulygo, 2013). This initiative demonstrates how Netflix managed to 

get to the crux of the problems of determining what users want in order to provide it.  
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We believe that it is necessary for Rejsekortet to understand their users in order to provide 

the optimal solution. We therefore rely on the importance of harvesting innovative ideas 

from the users. This is an important aspect for Rejsekortet in order to keep their position on 

the market and maintain an attractive solution. Rejsekortet must follow market trends and 

the technological development to maintain a competitive advantage and become the desired 

payment solution for MaaS among users. 

 Research questions 
Based on our motivation above, this thesis will answer the following research question: 

How can Rejsekortet become the payment solution for MaaS in Denmark? 

An analysis conducted by Rejsekort A/S in 2017 shows that there are 1.7 million private 

customers with active cards in Denmark in their database (Rejsekort nøgletal og statistik, 

2017). It is therefore used by many individuals in Denmark, but is not the only option 

available in the country, as there is another similar option, called DOT. This application 

gives you the opportunity to buy tickets based on your starting point and your destination, 

directly from a mobile device. The ticket is valid for at least 1 hour and 15 minutes and does 

not, in contrast to Rejsekortet, require any physical card. We want to investigate the 

possibility for Rejsekortet to become the payment solution when implementing MaaS.  

1. What is MaaS and how is this implemented in other European countries? 

We want to examine what the concept of ‘Mobility as a Service’ and how it works. It is 

important to acquire know-how along with the incentives behind the concept. We will 

examine relevant European countries in order to obtain insights into the progress in other 

countries with the implementation of MaaS. Countries such as Finland are among the most 

frequently mentioned when looking into the concept of MaaS. It is thus intended to examine 

various countries and their current position regarding MaaS in order to obtain a better 

understanding and overview of the concept.  

2. What does the Danish public transportation system look like? 

We first need to establish the current situation regarding the transportation system in 

Denmark. It is important to know how it works and the different alternatives to the Danish 

travel card, Rejsekortet, to further investigate the industry.  
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The main actors of the public transport system will also be investigated and considered 

because this provides a greater overview and understanding of the industry. 

Additionally, the case company, Rejsekortet, and their organisational structure will be 

examined. It is necessary to know the company in detail and obtain insights into their current 

situation, visions and products and services in order that these can be reflected upon during 

the reading. Insights in the case company are necessary, otherwise it will be difficult to 

identify challenges with the travel card, Rejsekortet. 

3. How can we meet customer demands by exploiting their innovative capabilities? 

For Rejsekortet to know their customers and identify what they want, one obvious method 

is to communicate with them. An employee from Rejsekortet told us that MaaS is a concept 

that was frequently mentioned by the various European traffic companies at different events, 

but nobody was communicating with the users themselves (Thougaard, meeting 1). We want 

to investigate how their skills and capabilities can be exploited by using open innovation. 

Their issues, thoughts and ideas regarding public transport will be considered to develop the 

most suitable solution that will provide them with the best value. For MaaS to become a 

success, we must learn from the users’ perspective and thereby learn what they want and 

whether there is a need for it at all. 

4. What could a potential application from Rejsekortet look like to function as the 

payment solution in MaaS? 

Based on the knowledge we have acquired about the available smartphone applications on 

the European market, we will be able to identify the opportunities for Rejsekortet to enter 

MaaS as the payment solution. The inputs collected from the end-users and the analysis of 

alternative applications will lay the foundation and be considered when the front-end of the 

application will be developed. We will design a prototype and visualise these with mock-

ups to picture the application and present a detailed description of how it will work. 

Lastly, we will conduct a cost-analysis to calculate the cost of developing such an application 

based on an estimated calculator tool Otreva. 
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5. What are the necessary key features in a successful MaaS?  

With all the above considered, Rejsekortet needs to know which prerequisites are essential 

when implementing MaaS. We will present our proposals for the key features of a successful 

MaaS in Denmark. We will investigate the most needed aspect of a MaaS in Denmark, in 

order to identify what Rejsekort must consider and be aware of in order to develop the best 

possible solution. 

 Scope and limitations 
This project will be delimited to Denmark and the Danish travel card, Rejsekortet. It should 

also be emphasised that the conducted user studies will be delimited to the regular users of 

the travel card in order for our data to become more representative. 

The research on MaaS in the European countries and comparisons with the situation in 

Denmark will be based exclusively on academic papers and other written material including 

publicly available material on the Internet. This is determined by practical means, 

considering that it will be time-consuming to travel back and forth between countries. 

Due to the complexity of the Danish public transportation system, we will, for clarification 

purposes only, explain the Danish public transport in general and how it works. This will 

provide the reader with a greater understanding of the wider context of the project and its 

industry. To stay within boundaries of complexity as well as project requirements, we have 

chosen to concentrate on the company Rejsekortet. We have also chosen to exclude the 

company’s discount system since this is irrelevant as the discount system is not valid in the 

Zealand region. 

Regarding the development of the application, it is significant to mention that we will not be 

developing a back-end, but instead visualise the application with mock-ups and with inputs 

from the collected user studies through open innovation. The project will, however, still 

contain a detailed description of how the application should work. 

We will not conduct an implementing strategy due to our limited boundaries but rather end 

with key suggestions ensure the project is successful.   
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 Thesis structure 
The chronology of this report is in the same chronology as the project.   

In the first part, named “context and background”, an introduction will be the first step, as 

illustrated in Figure 1. Subsequently, the methodology, literature review and a case company 

introduction to Rejsekortet will be provided. These will lay the foundation for the data 

collection of this thesis.  

The second part “empirical data and analysis” is initiated by an analysis of open innovation 

followed by chapter 6, where the data collected in the previous chapter will be used to create 

an application. In the final part, “solution and reflection” the discussion and conclusion are 

given, along with our perspectives for future studies.  
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Chapter 2 

2 Methodology 
Over the course of the writing process of a thesis, many decisions have had to be made. 

Therefore, it is important to clarify the methodological decisions and the reasons behind 

them, as well as their consequences.  

This section will be divided into four main headings: 

1. Paradigmatic background 

2. Research method 

3. Research approach 

4. Verification 

The intention of this section is to clarify the methodological and scientific approaches 

adopted in this thesis. Theories and models will be applied to our empirical findings and will 

help to answer our research question. 
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 Paradigmatic background 
This section will introduce our choice of paradigm and the impact it has on our thesis. For 

the reader to understand how the empirical study was conducted, it is necessary to explain 

our paradigmatic choice.  

To describe how the empirical study was conducted, we must first understand the 

paradigmatic approach. While there are different definitions of what a paradigm is, this thesis 

will be based on the definition from Wahyuni (2012), that: “A research paradigm is a set of 

fundamental assumptions and beliefs as to how the world is perceived (ontology) which then 

serves as a thinking framework that guides the behaviour (epistemology) of the researcher” 

(p. 69). Each paradigm has a different perception of reality and thus a different perspective 

for the creation of knowledge. As a result, they eventually create different conclusions when 

used to create knowledge (Voxted, 2006). 

A paradigm consists of the components of ontology, epistemology and methodology. 

Ontology is our assumptions about the nature of reality, whether we believe there is one 

verifiable reality or whether there are several, socially constructed realities. Epistemology is 

about how we know what we know, how we investigate the nature of knowledge, and what 

constitutes the truth. It asks questions such as: What are the sources of knowledge? How 

reliable are the sources? How do we tell if something is true? (Wahyuni, 2012). Methodology 

is the plan of choice and use of methods. It is focused on why, what, from where, when and 

how data is collected as well as analysed (Scotland, 2012).  

Together, these paradigms contribute to determining the assumptions and beliefs which 

frame a researcher’s view of a research problem, how we approach to investigate it, and the 

approaches we use to answer the research questions (Wahyuni, 2012).  

This thesis will be characterised by an approach from critical realism, which will be 

explained below.  

2.1.1 Critical realism 

The paradigmatic choice adopted in this paper is based on the ontology and epistemology of 

critical realism. The argument behind this is critical realism’s capability for producing wide 

and flexible analysis and enabling a comprehensive look into discussions.  
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When discussing complicated issues with diversities of actors and structures, it is important 

to include both ideational and material factors, which this paradigm allows. In contrast to 

positivism, critical realism permits the investigation of the overview of mechanism and 

conditions and identifying causations, which we believe are crucial to the analysis. 

Critical realism works with the assumption that a real world exists independent from our 

observation of it. Ontology, however, claims that the world is, behaves, creates, affects and 

changes independent from our knowledge of it (Sayer, 2000). The aspect of realism in this 

regard refers to the assumptions that one should create science based on observable facts and 

patterns in the real world by using the correct tools. The point where critical realism varies 

from positivism is within the epistemology, where our interpretation and understanding of 

the real world is affected by our subjective perception. According to critical realism, we are 

consequently prohibited from purely observing facts as well as events and thereby drawing 

conclusions about their nature. Critical realism draws on the constructivist view, that, as 

soon as they are observed, the very nature of the events or objects themselves must be 

reflected upon, if imperfect conclusions are to be avoided. However, according to Easton 

(2010) the variance here is that critical realist does not claim that the world is entirely built 

up by meaning, as constructivists claim, but rather that the world exists and is, in turn, 

interpreted subjectively by observers. 

 Research Approach 
In this study, we will be conducting both semi-structured interviews and a focus-group 

interview. The semi-structured interview is going to be conducted with the employer within 

Rejsekortet in order to obtain some basic knowledge and facts about internal information. 

The focus group will work as the foundation for our analysis, since we are going to interpret 

their answer and thereby build a prototype.  

2.2.1 Semi-structured interviews 

First, we want to use qualitative semi-structured interviews. In so doing, we can extend our 

reach and ensure a complete understanding of the questions in order to comprehend our 

answers. 

The purpose of the interviews is to obtain an understanding of the users’ worldview and 

thereby be able to interpret from this.  
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In conducting a semi-structured interview, we, as interviewers obtain a theoretical and 

practical knowledge of the phenomena that we are researching but are also open to new 

information and viewpoints. To achieve an optimal level of data collection, we are basing 

the interviews on an interview guide (cf. appendix 1). The interview guide contributes to 

ensuring we keep focus and the natural order in relation to the relevant questions, which we 

will ask in our interviews. When trying to find and obtain knowledge about people's 

perceptions of their own behaviour, it is significant to acknowledge that the interview needs 

to be a conversation leading to new information. The informant and the interviewer should, 

in coherence, attempt to cover experiences and stories from the informant's life and 

understand the meaning of these rather than seeking a universal truth (Saunders et. al. 2009).  

2.2.2 Focus-group interview 

We have chosen to include a focus-group interview as part of our data collection in order to 

identify users’ needs in their daily life when using Rejsekortet. In so doing, we attempt to 

reveal what they need in order for Rejsekortet to become a better product. Their ideas will 

be considered, and we will attempt to figure out why they need a certain functionality for 

the product. Furthermore, we would like to see the reach of their innovative capabilities and 

how they manage to build upon each other's ideas in a group interview. 

In a focus-group interview, the subject is usually pre-determined to aim in a certain direction 

to seek for answers, stories, or ideas from the participants, as is our intention in the 

interviews. We will stress a certain product and generate interactive discussion amongst the 

participants to in order to ensure we get the best value out from our interviews. We will work 

as moderators to control the interview to keep the group within boundaries of the topic being 

discussed. Furthermore, we will generate interest in the topic and encourage discussion, 

while making sure not to lead the group towards certain opinions (Saunders et. al. 2009).  

In order to ensure the optimal outcome from the interviews and create a more comprehensive 

picture from the situation, it is important to include different individuals from a variety of 

locations. The profiles of the participants should be diverse in order to draw a better picture 

of reality. Basing our data on people from a narrow geographical area will not create an 

optimal output to reflect the reality of user needs in the country. The reason why it is 

important is due to the diverse user base of Rejsekort. The more diverse the participants of 

our interview are, the more representative our data will be.  
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It is also important to consider the location and settings when devising both semi-structured 

and focus-group interviews. Saunders et al. (2009) argues for a neutral setting rather than an 

office, where the participants may not feel comfortable. Layout, seating and room should all 

be considered when conducting interviews, for instance placing seats in a circle so that every 

participant will be facing each other. Additionally, it is advised to use a location where the 

chance of interruptions or being overhead is limited (Saunders et. al. 2009). An interview 

guide specific to the focus group should also be created in order to ensure that questions 

remain relevant during the interview. This interview guide is provided in the attachments 

(cf. appendix 2). 

 Research Method 
So far, we have argued for ontology (how things really are, how things really work) and 

epistemology (how we know what we know), how we collect data about our organisation, 

the preferences of travellers, etc. In order to obtain the knowledge, we propose to use critical 

realism. Now, we need to identify the tools which we want to use to determine reality.  

Saunders, Lewis and Thornhill (2009) define a case study as: “A strategy for doing research 

which involves an empirical investigation of a particular contemporary phenomenon within 

its real-life context using multiple sources of evidence” (p. 145). We will use the case study 

as a method of approach for an empirical study of how to make Rejsekortet the payment 

solution in MaaS with the help of the theories of open innovation and exploration-

exploitation. This will be achieved by using different data sources to generate evidence of 

the phenomenon.  

The case study in our thesis will be represented by examining open innovation in relation to 

Rejsekortet in MaaS and how it can be applied in this context. One of the key characteristics 

of the case study method is that a research question will be answered in a specific case. 

Therefore, we have formulated research questions related to our case study in advance, and, 

in order to answer our research questions, we will be using different data collection 

techniques and combing these to create evidence for explaining our case study. 

A case study, as a research study, is used in many different ways to contribute to our 

knowledge, from the individual to the organisational, socially and related phenomena (Yin, 

2014). In other ways, the case study has also been a frequently used research method in 

widely different areas such as education, politics, socially, as well as in businesses. 
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Our focus will not be on investigating how open innovation can be applied in various 

contexts but rather on investigating how open innovation can be used in Rejsekortet in order 

to become the payment solution in MaaS. It is important that the results we are aiming for 

are investigated through a holistic and real-world perspective, which, in our case, will be 

collected from the end-users and their experiences. It is also significant that the results we 

are pursuing are relevant, specific and related to our research question. The case study 

method is generally used to explore existing theory and to solve a certain task or problem. 

This also correlates with the research purposes of this thesis, as we want to see how open 

innovation can influence Rejsekortet to become the payment solution in MaaS (Yin, 2014).   

In order to obtain optimal results during a case study, data need to be collected. We will 

collect data from users in the form of qualitative data, which will be elaborated below 

 Verification 
This section will cover the reliability and validity of our data. Reliability tells us about the 

trustworthiness of our collected data. For validity, we will consider the relevance of our data 

collection in relation to the research questions and whether it expresses the true meaning of 

the investigated area.   

2.4.1 Reliability 

As mentioned above, the trustworthiness of collected data is also known as reliability. It tells 

us how accurate and reliable our results are and whether our methods have been affected by 

coincidence. 

The objective with reliability is to be sure if other researchers independent from us, following 

and investigating the same identical case, end up with the same conclusion and findings as 

us (Yin, 2009). 

Our acting as external consultants meant that we were not affected by Rejsekortet’s norms 

and values, and were therefore able to see things from another point of view than the 

employees in the organisation. Being able to see things from a distance without being a part 

of Rejsekortet’s culture makes it easier to maintain our own subjective assumptions of the 

research and contributes to increasing the reliability of the collected data.  
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However, as external consultants, there are also downsides, as it is not possible to observe 

the studied phenomenon sufficiently since it requires that we are a daily part of the culture, 

organisation and concept. Another factor that influences the reliability of the collected data 

is to what extent the informants understand the questions asked in an interview. Doubt and 

misunderstanding may cause interviews not to be answered as intended. 

2.4.2 Validity 

One of the essential quality requirements in a qualitative study is validity, and this addresses 

whether the data collection is relevant to the research question because there must be 

consistency between the research question, the collected data and the findings (Nygaard, 

2012). The key question is whether one’s research provided the answers to what was 

intended. If the study is not organised in the right way, then the researcher will risk wasting 

considerable time collecting data that is neither useful nor relevant to the research question. 

In order to ensure a high level of validity, it is important that the informants understand the 

questions we ask them (Nygaard, 2012). We will not be able to apply the statements in our 

analysis if the informants misunderstand our questions. To ensure that the collected data is 

usable, is it important that we ask one or two participants whether or not they understand all 

the questions asked to them. This will make it possible to identify the questions that need to 

be reworked.  

Our paradigmatic choice is fundamental to our approach. As mentioned above, this is a case 

study, where data will be collected in the form of qualitative data. We have clarified how we 

will make sure to collect reliable and valid data in order to achieve representative results.  

In the following chapter, we will study the theories and concepts applied to this thesis by 

conducting a literature review. 
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Chapter 3 

3 Literature review 
In this section, we will describe the theories which will be applied in the analysis of our 

master thesis. The chapter will address following topics: 

- Mobility as a Service  

- Payment Systems 

- Crowdsourcing 

- The wisdom of the crowds 

- Open Innovation 

- Customer involvement in product development  

- Exploration-Exploitation  

- Prototyping 

- Choice of theory 

All these theories and concepts will be presented and discussed with different viewpoints 

based on academic papers. These will later be used in our analysis and contribute to our 

prototype. To provide an optimal overview of the articles and their relation to the different 

concepts and theories, we have created a concept matrix to simplify them. Lastly, we will 

explain how these can be applied to real-life situations.   
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 Mobility as a Service  
With cities growing, the urban population and traffic density is increasing. As the urban 

population is set to grow globally, it becomes increasingly necessary to travel, since cities 

are expanding and are becoming more spacious. With urban areas predicted to continuously 

grow, how can traffic density and congestion be reduced? With new digital businesses 

making a huge impact on the society, we see a change in economies, a change in consumers’ 

preference of ownership, and how digitisation enables new business models, which is 

changing industries and will impact on how cars are used. The number of passenger cars in 

the world has increased by 39.4 % from 2005 to 2015 (“Number of passenger cars”, 2018). 

The previously mentioned statement about the increase in urbanisation that leads to more 

traffic and more cars along with the need to decrease greenhouse gas emissions calls for new 

ideas and solutions regarding daily transport. According to Strömberg, Rexfelt, Karlsson and 

Sochor (2016), sustainable transport should be the focal point of solutions regarding 

transport systems, instead of the current ineffective system, which is grounded in private 

cars with an underutilised capacity. Individuals should be able to travel with flexible 

mobility options, where user needs are placed at the centre of the transport system. A new 

concept in urban mobility is Mobility as a Service, also known as MaaS, which is an 

integration of different forms of transport services into a single interface of a service 

provider, which is accessible on demand (“What is MaaS?”, 2018; Mulley, 2017).  

Our mobility as we know it today has traditionally been provided by managing fleets of 

vehicles around in a system drawn by strategic transport plans. The concept of MaaS, being 

a service model, changes this tradition by putting the customer in the centre and framing the 

mobility system around the customers and their preferences. MaaS provides the opportunity 

to improve how individuals move, from both a governmental perspective and for the 

travellers themselves. It merges different transport opportunities to offer a personalised 

mobility package, similar to a monthly mobile phone contract. This interpretation represents 

some of the main characteristics of MaaS: customer-needs-based, service bundling and 

interconnectivity in transport modes and service providers (Jittrapirom et al., 2017). The 

concept of MaaS is still a relatively new one, which is why Jittrapirom et al., (2017) believe 

that it can be perceived in three different ways.  
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The first is as a concept, where MaaS is a new idea for the way we comprehend mobility, 

the second is a phenomenon, which appears with the arrival of new technologies and ways 

of behaviour and the last is as a new solution for transport, which integrates the variously 

available transport and mobility services. However, the literature also lays out some 

important challenges before transport companies will be able to implement and make MaaS 

successful in urban areas. 

An important challenge regarding MaaS is the issue of tickets. Public transport tickets are, 

in many countries, heavily regulated, and therefore no third parties are allowed to sell tickets 

besides the operators themselves. It may not be possible with the integrated ticketing of 

various modes because of the legal frameworks involved, which is a disadvantage for a MaaS 

(Li & Voege, 2017). Li and Voege (2017) mention four basic conditions which must be met 

in order to develop and operate MaaS. The first is that cities must have a wide range of 

transport services available. Second, that most of the transport operators open their data 

including real-time data to a third party. Third, acceptance from the majority of the transport 

operators to allow third parties to sell their services. Lastly, the majority of the transport 

operators must offer mobile payments and tickets. The operation of MaaS will encounter 

many challenges from the users’ point of view, policy frameworks and business models. Li 

and Voege (2017) believe that, for users to adopt MaaS as a travelling service, it must be 

able to provide the same services and be identified by the local authorities as a sustainable 

transport service. It also needs a similar policy for government subsidy as other transport 

services and will be easier to adopt by users, especially those who are offered free public 

transport passes from their employers (Li & Voege, 2017). 

In Sweden, UbiGo, which is an application based on MaaS, initiated a pilot project, which 

ended in 2014. This pilot project suggested some advantages regarding a smart transportation 

system such as MaaS (Hensher, 2017). After the pilot project was completed, it became clear 

that it was easier for the customers to pay for travel and that UbiGo gave them access to 

many different transport services for travelling. According to Hensher (2017), MaaS gives 

greater opportunities for customer service and has an actual opportunity to match the 

customer needs more specifically than previously.  
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 The roles of different transportation types and services in MaaS 

Current transport types and their roles are also expected to change when MaaS is 

implemented. The aim of this section is to explain changes in the different transport modes 

and services. It will be divided into three categories: cars, public transport and cycling.  

3.2.1 The role of cars 

One of the main issues in MaaS is the role of vehicles. The keystone of new mobility services 

is the possibility of integrated and consistent mobility without owning a car. Changes in the 

possession of cars will probably lead to a greater prevalence of car sharing. The difference 

between private cars and car sharing is the ownership; however, car sharing provides almost 

the same possibilities as private cars, although without ownership encouraging users to try 

alternate types, and, when car sharing is one of the substitutes for private cars, the actual cost 

of the trip is easy to compare to other types (Huwer, 2004). Car sharing services need a 

crowd and are, therefore, the most appropriate in high-density urban locations. If there are 

frequent heavy goods or many people to carry, owning a car may be a more appropriate 

choice, which needs to be taken into account when service providers and authorities develop 

new services (Giesecke et al., 2016).  

Decreasing car traffic will have a positive impact on the environment and urban space. Car 

sharing alone is not more environmentally friendly than any other means of car usage since 

it also causes congestion. However, car sharing companies usually offer newer and smaller 

cars compared to taxi services such as, for instance, Uber (Giesecke et al., 2016).  

3.2.2 The role of public transport 

The increasing use of private cars has created challenges to traditional public transport 

throughout recent decades. Simultaneously, digitalisation has impacted upon the use of buses 

and trains, with the result that they have become more accessible regarding electronic 

payment, web-based route planning and real-time information (Melis et al., 2016). However, 

traditional public transport needs to adapt to the new MaaS model since is not sufficiently 

flexible to provide tailored mobility, which is the root of the MaaS model. Dependable car 

sharing, as well as on-demand services, may lead to fewer travellers in public transport, but 

MaaS can also provide new ways to develop public transport. Buses with fixed-route 

services are not cost-effective in rural areas, which results in a lower level of service and a 

further lack of passengers. MaaS can also provide sustainable transport to less populated 

areas, such as rural areas. (Atasoy et al., 2015).  
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3.2.3 The role of cycling 

A discussion about the role of biking under a MaaS system is missing in much of the MaaS-

related literature. It has been mentioned that bike sharing is a significant part of a complete 

service system, but the arguments have focused on other transport types such private cars, 

car sharing, taxis and public transport. Bike sharing services offer an easy way to use bikes 

since the system contains several pick-up and drop-off locations, and, due to environmental 

reasons, encouraging bike sharing is advisable (Tomaras et al., 2017). 

The role of the bike is, however, not currently determined, since we are lacking proper 

knowledge of larger-scale MaaS systems. Bike sharing services could intensify the number 

of cycling trips since bikes can be chosen for specific parts of the whole trip and the bike is 

easy to access from regularly situated stations. On the other hand, car sharing services offer 

easy access to vehicles, and ride-sharing services, such as GoMore, provide lower-cost 

mobility. These are similar choices for bike sharing. Ride-sharing also offers more 

appropriate pick-up points for travellers in contrast to the current public transport system, 

which reduces the walking distances to access these. Put briefly, new services encourage 

mobility possibilities in numerous ways, which make it difficult to forecast the future role 

of cycling. 

The increasing focus on the environment and the increasing number of cars, which leads to 

high greenhouse gas emissions are not, of course, necessarily compatible, which is why 

alternative new solutions are necessary. Digitalisation has changed many business models, 

but one concept with optimisation potential for public transport has caught the interest of 

many – and this is where MaaS comes into the picture. MaaS is a relatively new concept, 

yet it still has to fulfil the prerequisites to become institutionalised. The implementation of 

MaaS will affect the role of cars, public transport and even cycling, and aims to centralise 

the traveller based on their needs. A good suitable answer, so far, of interconnective, 

convenient public transport and tailored travel with the customer at the centre seems to be 

MaaS. 

 Payment System 
For centuries, cash and cheques were the only options for making a purchase and transferring 

money between people and organisations (Olalekan, 2012).  
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However, over the last few decades, we have seen a considerable technological development 

in computing, storage, networking and processing technologies. All these have led to new 

different types of networks, user applications and a wide range of new computer devices. 

While their performance keeps improving, their cost continues to decrease (Téllez & 

Zeadally, 2017). These new technologies have paved the way for users and their capability 

of accessing information at anytime, anywhere, from any computing device. Téllez and 

Zeadally (2017) believe that we have seen a fast development of mobile networking 

technologies and communications protocols, which have intensified the design and 

deployment of mobile payment systems. This has moved users away from the traditionally 

used payment methods, to the use of payment cards, internet banking, etc., all of which aim 

at making payment more efficient (Olalekan, 2012). However, with technological 

development, we have seen advances in information technology that have made new 

payment solutions emerge (Olalekan, 2012).  

Téllez and Zeadally (2017) found out that the revolution of the wireless network contributed 

to the development of mobile devices, which were becoming a significant foundation of the 

new digital economy, where transactions are facing a fast transition from fixed locations to 

anytime, anywhere, and anybody. M-commerce, also referred to as mobile e-commerce, 

refers to electronic trading transactions performed via wireless networks by using mobile 

devices. In recent years, mobile e-commerce has gathered notably high attention because it 

has grown rapidly. M-commerce is a further development of e-commerce and has the same 

features as e-commerce and other remarkable qualities that provide customers with more 

benefits as well as more value (Téllez & Zeadally, 2017). Téllez and Zeadally (2017), 

mention some advantages that mobile e-commerce provides in comparison to e-commerce 

that is performed in fixed networks. 

The first advantage in mobile e-commerce is that MPSs (Mobile Payment Systems), allow 

users to connect to the internet, so they are able to perform e-commerce transactions using 

their mobile devices in real-time at any place or time. The second is that mobile devices are 

more convenient, as they are smaller and lighter than personal computers, which makes it 

easier to take them anywhere with you. The last is that mobile devices are personal, and can 

therefore be customised to suit the requirements of users.  
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This gives the opportunity for mobile operators to provide segmented services to users based 

on their preferences and location.  

An important key requirement of transactions in e-commerce is a method to pay for any item 

or service purchased. This type of payment is called electronic payment or e-payment, as it 

is performed electronically and refers to, as Téllez and Zeadally (2017) describe it: “the 

exchange of monetary values across a network of computers” (p. 7). This type of payment 

is considered to be a viable alternative to the payments we generally see in physical stores, 

where customers use either a plastic card in the form of MasterCard etc., or cash, where the 

customer receives a receipt as a verification of transaction.  

Mobile payment, also called m-payment, is a relatively new concept that became known due 

to e-payment, which operates in wireless environments. It refers to all types of payment 

transactions that involve the buying of products or services, performed through a device with 

wireless ability. M-payment can be used to make purchases in online stores, as it accepts 

payments made by a mobile device while the user is on the move. An important part of e-

commerce for money transfer between units of a payment system, which have agreed to 

trade between each other, is for users to feel safe and relaxed when making online payment 

through web shops. Téllez & Zeadally (2017), states that the security of transactions is one 

of the major challenges that m-payment systems must manage. Accordingly, they mention 

that it is important to integrate a technique into users’ personal mobile devices that will make 

sure of a secure verification transaction request and which can be used for repeated 

transactions. 

In a MaaS system, it is vital to consider the way users have to pay for travel. Since m-

payment gives the opportunity for users to pay for travel via their smartphones, it excludes 

the need and dependency for a computer or payment stands, as the user can pay while they 

are on the move. This will make the availability and use of MaaS easier and faster, without 

some of the current issues that users face on a daily basis, which is one of the key 

characteristics of MaaS. 

 Crowdsourcing 
We will now define the phenomena of crowdsourcing and open innovation. It is important 

to mention that crowdsourcing and open innovation will be used to identify user challenges 

in their daily life when using Rejsekortet.  
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This will enable us to gather ideas as to the functionality for the application to meet customer 

needs as much as possible within potential boundaries. 

The reason why we will define crowdsourcing first is that it is important to understand what 

the phenomenon means and what type of crowdsourcing we must use in order to gain the 

best value out of the crowd. Crowdsourcing itself can either be a very powerful or poor tool 

to use. If the problem or task given to the crowd is poorly defined, it is most likely to give 

poor solutions or feedback (Seltzer & Mahmoudi, 2012). After discussing the phenomenon 

of crowdsourcing, we will look into the related phenomenon of open innovation. 

Daren C. Brabham (2013) defined the phenomenon of crowdsourcing as: “Crowdsourcing 

is a type of participative online activity in which an individual, an institution, a non-profit 

organisation, or company proposes to a group of individuals of varying knowledge, 

heterogeneity, and number, via a flexible open call, the voluntary undertaking of a task (...)” 

(p. 2). By using crowdsourcing, companies can outsource a task or function to an undefined 

crowd. This gives the crowd the opportunity to come up with their ideas and solutions to a 

task that the organisation was not able to previously solve. According to Brabham (2013), 

the crowd given that opportunity is more motivated to respond as they contribute with their 

ideas and thoughts to a task given by a certain company. This gives the companies the 

opportunity to tap the wisdom of the crowd for product development and problem-solving 

purposes (Seltzer & Mahmoudi, 2012). 

3.4.1 Crowdsourcing in organisations  

Crowdsourcing can, among other factors, contribute to decision-making, as a crowd can, for 

instance, be used to decide whether a design is useful. To outline the potential roles of the 

crowd and make sense of those to MaaS before the implementation, we will present a model 

adopted by Herbert Simon presented by Chiu, Liang and Turban (2014). The model contains 

three areas in which the crowd can become a part of before implementation: Intelligence, 

which is the gathering and sharing of information for problem-solving or opportunity 

exploitation, problem identification and the determination of the problem’s importance; 

Design, which refers to gathering ideas and substitute solutions, and; Choice, which is 

evaluating the generated alternatives and then recommending or choosing the best action.  

Therefore, crowdsourcing can provide different types of contributions to the decision-

making process. The majority are in the areas of decision or choice. 
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 In the intelligence area, they must gather and/or share information about the nature of the 

problem. Crowdsourcing is also heavily used by governments that want to acquire opinions 

from citizens for potential improvements in different operations. Firms exploit customers to 

find out improvement potentials within their products and ask for opinions about new 

products (Chiu, Liang & Turban, 2014). 

In the design area, the crowd can be used to provide new ideas and substitute solutions. The 

goal is to tap the power of the shared intellect of the crowd in order to enhance innovation. 

There are two major idea-generation models: cooperative (or collaborative) and competitive. 

The first can be executed in several ways and is useful when working with collective 

knowledge. The second, competitive, is typically conducted by firms to find solutions to an 

internal problem such as the Netflix price, as mentioned in the motivation for this paper. 

(Chiu, Liang & Turban, 2014).  

In the choice area, the crowd may be involved to evaluate ideas or to support decision-

making by identifying preferences. Firms use end-users to, for example, provide feedback 

on suggested solutions to existing challenges or new designs. Lastly, the crowd can be used 

to vote for ideas with the purpose of choosing the best (Chiu, Liang & Turban, 2014).  

In conclusion, there are both pros and cons about making use of crowdsourcing, but it is 

without a doubt that it can be used to support companies in many ways. To communicate 

with outsiders and acquire information from them can lead to new know-how. Whether 

companies need support to decision-making, new ideas, the evaluation of new ideas or voting 

to choose best solutions, crowdsourcing is always an option. It can be a powerful, and often 

rewarding, approach, all depending on how firms manage to use it. The power of 

crowdsourcing, as well as the wise crowd, should therefore not be underestimated.  

3.4.2 The wisdom of the crowd 
The wisdom of the crowd will, in our context, be used to gather personal stories and 

experience with the current product in order to identify issues and optimisation potentials.  

By outsourcing different tasks to collective groups, companies can enable outsider 

knowledge that they would not have generated themselves. There are several advantages to 

using collective groups in contrast to only individuals or single entities when unfolding 

creativity. 
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Collective group creativity takes place through social interactions and can lead to 

understanding, learning and new discoveries, which an individual would not have been able 

to generate alone (Kozinets, Hemetsberger & Schau, 2008). Surowiecki (2005) explains the 

advantage of collective groups by stating that such groups, under the right circumstances, 

are very intelligent and often smarter than the smartest people in them. He also believes that 

groups do not have to be remarkably intelligent in order to become smart in a group and 

continues by stating that a collective group can still reach a wise decision, even if most of 

the people within the group are not well-informed or rational. However, this does not mean 

that there is not any requirement or boundaries for a crowd to be characterised as wise.  

There are four conditions that have to be fulfilled in order to characterise a crowd as wise 

(Surowiecki 2005): 

1. Diversity of opinion, meaning that everyone should have some private information, 

even if it just an unconventional understanding of the known facts.  

2. Independence, which refers to the independence of people’s opinions. Opinions 

should not be determined by the possibility of the people around them.  

3. Decentralisation, people should be able to specialise and draw on local knowledge. 

4. Aggregation, some mechanisms for turning personal decisions into a shared 

decision. 

Diversity contributes because it actually adds viewpoints that would otherwise be vague and 

because it takes away, or at least weakens, some of the negative characteristics of group 

decision-making. Having diverse and independent opinions not only contributes with 

different viewpoints and personal experience, but also makes it easier for individuals to say 

what they really think. Independence of opinions is both a key element in collectively wise 

decisions and one of the most difficult things to keep intact. In relation to decision-making 

and problem-solving, there are several aspects of decentralisation that really matter. It fosters 

the specialisation of individuals, curiosity, as well as attention. Specialisation also has an 

impact on people in a way that they become more productive and effective. Additionally, it 

increases the possibility and the diversity of the opinions and information in the system 

(Surowiecki 2005). 
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If a group manages to satisfy these circumstances, its judgement is likely to be accurate, yet 

it is still possible to make bad judgements. In order for the group to remain smart and make 

more accurate decisions, there has to be at least some information contained within the 

information.  

The wisdom of the crowd does not have to be underestimated; however, precautions must 

be taken. Conditions must be satisfied in order to accomplish the optimal output, according 

to the literature. Nonetheless, if this can offer the optimal result, as stated by Surowiecki 

(2005) “The crowd’s judgement is going to give us the best chance of making the right 

decision (...)” (p. 282). 

 Open Innovation 
Crowdsourcing by open innovation can help companies with all types of projects and tasks, 

as it joins people from different parts of the world as well as sectors of different fields to 

collaborate on a project. According to Schenk (2011), the idea of open innovation is that, in 

a world with knowledge sharing, the companies should not only depend on their own R&D. 

Ethan Seltzer and Dillion Mahmoudi (2012) define open innovation as: “… the cooperative 

creation of ideas and applications outside of the boundaries of any single firm” (p. 5). Seltzer 

and Mahmoudi (2012) identify three types of open innovation approaches: 

1. Outside-in 

2. Inside-out 

3. Coupled 

The first approach, called “outside-in”, is a process whereby companies enhance their own 

knowledge base by the integration of customers, suppliers, and external know-how in 

internal innovation and knowledge creation processes. Bapuji, Loree and Crossan (2011) 

argue that, even though companies create better innovation by using the outside-in approach, 

it does not necessarily result in improved performances, as the companies might not have 

the resources to manage the costs and risks involved in getting and using external 

knowledge.   

The second approach, “inside-out”, is when a company has new ideas from the knowledge 

and innovation internally and provides it to the external environment.  
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Enkel, Gassmann and Chesbrough (2009), argue that most researchers are focused on the 

outside-in approach, while the theory of inside-out approach is not clearly explained, and 

thus there is a lack of understanding of this approach. 

The last approach, “coupled”, links the two first approaches together by working in 

partnerships and joint ventures with other companies (Aitamurto & Lewis, 2012). Canik, 

Bohemia and Telalbasic (2017), however, conclude that even if the coupled approach has 

some great potentials, there is still a need for further research. A specific area Canik et al. 

(2017) mention that needs further research would be from an employees’ perspective in order 

to understand what takes place inside the organisations.  

Ullrich (2016) argues that there are some pros and cons to open innovation, which he terms 

the bright and dark sides of using open innovation. The conventional understandings of 

primary success factors in many innovative companies are drawn by their employees, 

research and development divisions and the companies’ tolerance of fault culture and are 

referred to as closed innovation (Ullrich, 2016). Due to an increasing trend towards 

globalisation, new market participants, shorter product lifecycles and an increase in R&D 

costs, closed innovation has been more or less replaced with open innovation, which 

emphasises the importance of external sources (Ullrich, 2016).  

The bright side of open innovation is how companies, in general, are able to minimise the 

risks of the investments of R&D and reduce the costs of it, and it was easier to enter new 

markets and advantageous in resource acquisitions. On a managerial level in a company, 

open innovation improved the internal learning capacity by external knowledge and learning 

routines (Ullrich, 2016).  

The dark side of open innovation, according to Ullrich (2016), is that companies have a 

higher cost when coordinating and implementing a process. Companies are more likely to 

occur faults in routine workflows, as the companies use external sources. On a managerial 

level, open innovation is the reason for companies being strongly dependent on external 

knowledge but losing control of key knowledge and their internal flexibility and creativity 

(Ullrich, 2016).  
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Ullrich (2016) points out that, when using open innovation, it is important to ask some 

questions regarding the degree of innovation, openness and goal-benefit relationships, which 

is why it is important to have a clear vision of what the company expects from the external 

sources and what the company is willing to risk internally.  

Even though open innovation is a type of crowdsourcing, they nonetheless have their 

differences. According to Schenk (2011), the first difference between open innovation and 

crowdsourcing is that open innovation is focused on creating an environment where external 

sources as organisations and individuals can be an active and involved part in the creation 

of solutions that will benefit both parts. Through open innovation, decision-making has 

become a flatter process and allows a more bold and wide approach to problem-solving, as 

it disregards the hierarchical process. The second difference is that crowdsourcing refers to 

interactions between a company and the crowd as a large set of undefined individuals, 

whereas open innovation primarily describes the knowledge sharing between firms and 

external sources (Schenk, 2011). For this reason, we can view open innovation as a 

crowdsourcing type to implement knowledge sharing with an outside-in approach, where an 

external crowd is a certain knowledge provider (Schenk, 2011). Consequently, the use of an 

open innovation approach also requires knowledge about crowdsourcing, given that open 

innovation is itself a method of crowdsourcing. In other words, open innovation is a way to 

crowdsource (Seltzer & Mahmoudi, 2012). 

As we want to use open innovation to help us to design our application, we need to 

investigate what the literature says about involving customers in product development. 

 Customer involvement in product development 
As mentioned, it is important to involve users in different processes in order to achieve 

optimal results. Laage-Hellman, Lind and Perna (2014) argue for the importance of 

involving customers when developing products: “In business markets, working with 

customers and users has become increasingly important to get knowledge about customer 

needs and to develop products” (p. 257). It was discovered that the single most important 

success factor in technological innovation was the extent to which the firms understood their 

users. The framework presented by Laage-Hellman et al. (2014) deals with four key aspects 

of customer involvement: why, when, how and who.  
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There are numerous reasons mentioned in the literature as to why organisations choose to 

include customers in their product development. The opportunity to improve product 

performance, based on better understanding of users’ needs, and the possibility of reducing 

the cost for development are two of the main arguments for involving customers in the 

process. It is also said to be a resource to increase the effectiveness of the product 

development process. 

The second aspect to consider is when to involve customers, which relates to the phase, or 

phases, of the development process which customers should be involved. There are different 

opinions on when, but it is often stated that customers should be involved in the early idea 

phase and the late testing phase. The reason behind this is that customers are often not 

capable of contributing in the design or development phases. For these particular phases, the 

customer might create difficulties, which is the reason why it should be carried out by the 

firm (Laage-Hellman, Lind & Perna, 2014).  

The third aspect to consider when involving the customer in the development processes is to 

ask how. This can be executed in many ways but is dependent on the project. One of the 

methods to ensure customer involvement is to make use of interviews and focus groups, 

which is our intention. There are also other methods such field testing and surveys, but these 

are irrelevant to our aims. Beyond considering how to get the customers involved in the 

process, it is also important to establish a trusting relationship, where effective collaboration 

can take place.  

Klaus Brockhoff (2003) has another perspective, as he argues for the importance of the 

degree of involvement of customers. In so doing, he presents five different degrees of 

involvement:  

1. No involvement 

2. Involvement by advice  

3. Involvement by weak control 

4. Involvement by doing 

5. Involvement by strong control  
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The lowest degree is no involvement, where users are unwilling or not invited to participate. 

Involvement by advice is when a product modification takes place or when the customer is 

the creator of the product. The expenditures of this approach are low since it is conducted in 

the form of interviews or questionnaires. Involvement by weak control is the degree to which 

users have some responsibility at different stages of the development process. The user is 

therefore involved in the process slightly more than when involving them by advice, but still 

has limited responsibility. If users have to be more involved in the process, they will become 

a team member or have an official liaison; this type of involvement is called involvement by 

doing. The last and highest degree of involvement is called involvement by strong control, 

where users may pay directly for new development paid for by themselves (Brockhoff, 

2003).  

Finally, we need to focus on who we want to involve, since it is impossible to involve all 

customers in the process, which is why a selection is necessary. It is necessary to find 

customers with the right background. In relation to this thesis, it does not make sense to 

involve a customer who bought a Rejsekort for a single occasion and does not use it anymore. 

In this regard, the person is still a customer, but an inactive customer. It requires that the 

people we ask use the card in order for them to identify everyday challenges and help us to 

devise a better solution. 

It can be concluded that it is important to discuss the relevant degree of involvement of the 

customer. The different types of degree also come with different levels of cost, which is why 

the decision of involvement has to be relevant to the project and carefully considered.   

 Exploration-Exploitation 
With the speed of the technological development, innovation is a key element to maintain a 

competitive advantage. Beyond creating bottom-line results, innovation also generates 

business value and external attraction for, for example, shareholders, mergers and 

acquisitions. However, the literature postulates a central theoretical problem in the 

development of organisations, which is the way in which organisations acquire new 

capabilities. It is suggested that organisations build up procedures for the utility of 

exploration and exploitation, which will lead them to become more innovative than their 

competitors (Greve, 2007). Atuahene-Gima and Murray (2007) also relate the interaction 

between exploration and exploitation to positive innovative results.  
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Exploitation rises from the need for companies to fully use their limited resources in existing 

technology. This allows the companies to improve product development efficiency by 

building and imitating the firm’s prior technological and product market knowledge and 

experience. Therefore, exploitation minimises mistakes in problem-solving and avoids 

mistakes in product development. It contributes to greater opportunities for new blends and 

recombinations of existing know-how from which new insights may emerge, consequently 

benefiting the product development process. Nevertheless, a high level of exploitation can 

lead to a lack of the capacity and range of new knowledge for having a thorough 

understanding of emerging technological as well as market circumstances that diverge 

considerably from the current skills within the company (Atuahene-Gima & Murray, 2007). 

Exploration refers to learning and innovating. It improves new product performance as it 

increases the capabilities to add new variations of knowledge to organisations’ knowledge 

repertoire. By offering new knowledge into the design of new features and benefits to a 

product, exploration ensures that the new product will incorporate upcoming ideas that may 

distinguish it from competitors. However, even with these benefits, there are high risks and 

costs related to exploration, such as that the inefficiencies in problem-solving that will lead 

to too many new ideas in the project. Moreover, it may initiate the development of new 

features and benefits that are underdeveloped or do not meet customers’ needs (Atuahene-

Gima & Murray, 2007). 

Achieving exploitation and exploration enables success and survival. Companies’ ability to 

learn and utilise learning enables incremental innovation and opens for new opportunities to 

foster more radial innovations (Andriopoulos & Lewis, 2009). The equilibrium between 

exploratory and exploitative learning is crucial for companies’ effectiveness in product 

development. However, the role of decision-making’s ties to exploratory and exploitative 

learning for new product development has yet to be explored (Atuahene-Gima & Murray, 

2007). 

 Prototyping 
Developing new ideas, smartphone applications, or new products can be difficult, and all 

have to go through different processes and practices. One of these practices is to build a 

prototype and have the users interact with it.  
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In this way, it is possible to see their way of interacting with the product, their reactions to 

different functionalities, and to receive feedback. Prototyping is an iterative process where 

the first phase is to build a minimal viable product (MVP) so all desired features are covered 

in the prototype. After the prototype has been built, it is time to take it outside the company 

and measure how the prototype is being received by the users. Finally, we need to analyse 

and learn in order to draw conclusions. This process has to be repeated until a certain level 

of satisfaction has been reached (Ries, 2011). 

A prototype, according to Preece, Rogers and Sharp (2015), is defined as a “... manifestation 

of a design that allows stakeholders to interact with it and to explore its suitability” (p. 386). 

A prototype can be anything from paper-based drawings to complex software. Prototyping 

in, for example, the automobile industry, is done by using clay modelling with a material 

called industrial plasticine, and costs car manufacturers millions ("Clay modelling", 2018). 

The reason why this is necessary is that prototyping plays a vital role in the design-validation 

process. A prototype in the automobile industry can be used for many things, but, among 

others, it can be used to ensure that the product can be made and decide the optimal types of 

materials to use ("Automotive Prototype", 2016). Without prototyping, the car 

manufacturers would need to bind to real production of new parts before testing their 

efficiency and safety. That might well result in the production of parts that, in practice, are 

ineffective or even dangerous, which is ineffective and costly. 

By including prototyping as a part of the development process, knowledge outside-in can be 

enabled. It involves both internal and external individuals to evaluate and contribute with a 

critical mindset. It also minimises the risk of producing something users will not appreciate. 

It is often said that customers do not know what they want, but when they see something 

visual, like a prototype, they will know what they do not want. A prototype is beneficial 

when discussing or evaluating ideas and also effective for designers to explore additional 

ideas and supports them when choosing between alternatives. However, they also assist in a 

variety of purposes such as supporting clarifications of vague requirements, contributing to 

user testing, or to check that a particular design function is compatible with the rest of the 

product (Preece, Sharp & Rogers, 2015). 



   

Page 38 of 154 
 

Preece, Sharp and Rogers (2015) claim that the purpose of a prototype will affect the kind 

of prototype that is built. Prototypes can be built on two different levels, named low-fidelity 

and high-fidelity prototypes, which will be elaborated accordingly.  

3.8.1 Low-fidelity prototype  
A low-fidelity prototype does not look like the real product or perform any role, it is instead 

built to represent the essential features and functionality. In other words, it visualises the 

proof of concept. Paper and cardboard can be used to make a low-fidelity prototype and it 

does not require the use of electronic screens or similar. This type of prototype is useful in 

the sense that it is simple, inexpensive and quick to produce. They also enable frequent 

modifications without having to think about the costs, and further allow for the exploration 

of alternative ideas and design.  

One of the challenges with low-fidelity prototyping is the limited error checking, which 

makes it difficult to check for real issues with the application. It is also limited what you can 

use a low-fidelity prototype for, but these prototypes are not meant to be integrated into the 

product at some point but are for exploration purposes only (Preece, Sharp & Rogers, 2015). 

3.8.2 High-fidelity prototype 
A high-fidelity prototype looks more like the final product and has more functionality than 

a low-fidelity prototype. This type of prototype can be used for selling an idea or testing out 

the application. They can be produced using software or by combining hardware with 

software. The advantages of using a high-fidelity prototype are that it provides complete 

functionality, is fully interactive, can be used for exploration and testing, and that it looks 

and feels like the final product. However, there are drawbacks. These prototypes are more 

resource-intensive to develop and require a great deal of time and are not as flexible as low-

fidelity ones, since they require resources to modify, either in the form of time or money 

(Preece, Sharp & Rogers, 2015).  

Building a prototype can be a rapid and cheap process. However, it can also become time-

consuming and expensive; it all depends on the purpose of the prototype. Therefore, before 

starting to build a prototype, several considerations must be taken into account.  
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 Choice of theory 
The concepts used in our literature review will be presented in this section, followed by a 

section with our arguments for the motives behind the selected theory used throughout this 

thesis. Subsequently, we will explain how these concepts and theories can be applied to real 

life situations. 

3.9.1 Concept Matrix 

This table has been created with the aim of providing an overview of the different articles 

and their content regarding the included theories and concepts in our literature review 

(Webster & Watson, 2002).  
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Table 1 - Concept matrix 
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Aitamurto et al., 2012    x       

Andriopoulos et al., 2009       x    

Atasoy et al., 2015 x          

Atuahene-Gima et al., 

2007 
      x    

Bapuji et al., 2011    x       

Brabham, 2013   x        

Brockhoff, 2003      x     
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3.9.2 Application of theories 
The Danish travel card, Rejsekortet, is widely-used and well-known in Denmark. Rejsekortet 

plays a major role in the payment and user experience when using public transportation in 

Denmark. They strive to achieve greater influence and satisfaction from their users. MaaS is 

a new concept and Rejsekortet would like to investigate how they can become and remain 

as the payment solution for public transport in Denmark. In other words, they want to know 

how they can become the payment solution when, and if, MaaS is implemented. By making 

use of theories and tools from the existing literature, we will strive to apply these to the real 

world and document our process and findings. 

As we are exploring the increasing usage of MaaS, we will begin by investigating the 

phenomenon thoroughly and studying existing literature in order to obtain insights and to 

provide an overview. When we have acquired sufficient knowledge, we will examine the 

situation in the public transport in Denmark as it is now. Paying attention to such 

considerations will allow us to go further into the topic and make use of theories and concepts 

gathered throughout the literature review. We will use crowdsourcing and open innovation 

to identify daily challenges and experiences from the users when using the travel card, also 

known as the outside-in approach. We believe in the importance of collecting this knowledge 

outside of Rejsekortet because we want to maintain an objective perspective throughout this 

thesis. By this, we mean that, instead of taking our standpoint from the viewpoint of 

Rejsekortet internally, we want to communicate with their external environment. We believe 

that, by talking to the users, we will be able to gain a deeper insight into real-world 

experience with the use of Rejsekortet than we would expect the company to be able to help 

us with. This will be conducted through communication in the form of semi-structured 

interviews, group interviews and tapping into the wisdom of the crowd and their innovative 

capabilities. This will support our efforts to design an application with functionality and 

design features that provide the highest value for the users. In order to design a platform that 

offers the most value for the users and to encourage them to accept the concept as well as 

the application, we will include open innovation. It is important for us to identify the 

challenges that the users are facing when using Rejsekortet in order to find any possible 

omissions and to reveal where improvement is possible and necessary.  
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Based on our collected data from empirical studies and face-to-face communication with the 

users, we will be able to accurately perform problem-solving and satisfy user needs to the 

greatest extent possible. Our investigation will make it possible for us to propose the 

necessary features for a MaaS to become a reality in Denmark. In conclusion, we will suggest 

some future perspectives which Rejsekortet must consider when MaaS will be implemented 

in Denmark. 
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Chapter 4 

4 Mobility as a Service  
This chapter will address our first research question: “What is MaaS and how is this 

implemented in other European countries?” 

In the following, we will present the most complete MaaS examples to date in Europe. We 

will start with Finland and its MaaS solution, Whim, and present the concept and how it 

works. The same pairings will be performed with Sweden: UbiGo, Germany: Moovel and 

UK: Oyster Card. Lastly, we will create a comparison table to compare the elements in 

various MaaS concepts throughout Europe. 

This section will be ordered as follows: 

- Finland: Whim 

- Sweden: UbiGo 

- Germany: Moovel 

- UK: Oyster Card  
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 MaaS in Europe 
The concept of MaaS, first became a reality in Finland and already plays the main role in 

their national transport system, which will be elaborated later ("MaaS Global", n.d.). MaaS 

is considered as a disruptive innovation, which will transform the entire transportation eco-

system by digitalisation and merging the best current solutions. Currently, transportation is 

the world’s second-largest consumer market, where the average person spends 300 euros per 

month ("MaaS Global", n.d.). Consequently, with MaaS, beyond improving the life quality 

of users and benefiting the environment, it will also offer business opportunities globally. 

So far, we have explained MaaS and identified some important challenges as well as the role 

of different transport options in a MaaS system. Based on the literature review on the 

definition of MaaS and additional research, we will begin this section by explaining and 

clarifying how MaaS actually works and its nine core characteristics. This will be conducted 

from the contribution of Jittrapirom et al., (2017). Additionally, we will investigate the status 

quo in other European countries with regard to how far they are in accommodating the 

concept of MaaS. In order to provide an overview of the different platforms and solutions 

available, we will conclude this section by creating a table of comparison. This table will 

summarise the different characteristics of the abovementioned solutions on the nine 

dimensions described below:   

1. Integration of transport modes 

One of the core characteristics of MaaS is the goal of motivating the use of public transport 

services by integrating different transport options, so the users have the possibility to choose 

and facilitate their own trips. The transport options that will be included in a MaaS are public 

transport, on-demand bus services, taxis, car sharing, car rental, ride-sharing and bike 

sharing. Some also imagine including flights and ferries. 

2. Tariff options 

According to the literature, MaaS typically offers two tariff options: “mobility packages” 

and “pay-as-you-go”. The first offers packages of different transport options and includes a 

number of points, or km or minutes, which can be used in return for a monthly payment. The 

second option, pay-as-you-go, charges users based on the use of the services, in a similar 

manner to the Rejsekortet. 
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3. A mutual platform 

One of the main ideas behind MaaS is to merge it into one common platform, where the 

users will be able to access all the essential services for their journeys. This includes 

functions such as planning, booking, ticketing, and payment, as well as real-time 

information. Some even include expanded functionality in the form of weather information, 

the availability to synchronise with the user’s personal smartphone calendars, travel history, 

and invoicing. 

4. Multiple actors 

The MaaS system is based on relations between different groups of actors through a common 

digital platform. The different actors are the demanders of mobility, e.g. private and business 

customers, a supplier of transport services, which can be public or private, and, lastly, a 

platform owner, which can be a third party, a public transport provider or the authorities. 

However, other actors can also contribute to empowering the operation and functioning of 

MaaS and improving its value. These can include local authorities, telecommunication and 

data management companies. These actors can also contribute to different services in order 

to improve the efficiency of a MaaS. For instance, a data management company would be 

able to improve the use of big data in order to utilise it the best way possible and thereby 

improve the concept and user experience. 

5. Use of technology 

The use of technology in MaaS is typically very comprehensive due to the size of the system, 

as it involves many different operators, services, features and the geographical areas that it 

must cover. Firstly, it relates to connective devices, also known as the Internet of Things 

(IoT), these devices include smartphones, computers, tablets and wearables, which must be 

used to interact with the system. Secondly, for all these devices to function optimally, a 

consistent and dependable internet network is necessary, which is dependent on Wi-Fi, 3G 

and 4G. Functions such as GPS will be needed for the e-ticketing system to work, in order 

to monitor the journey geographically and thereby calculate the cost of the trip. In relation 

to the cost of the trip, the e-payment system will need a database in order to store the 

necessary information. 
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6. Demand orientation 

As stated, MaaS strives to place the user in the centre of the experience and personalise 

public transport around the customers and their needs based on the travel desires. This will 

be utilised by the inclusion of demand-responsive services, such as taxis. 

7. Registration requirements 

Regarding requirements for registration, it is necessary for the user to join the platform in 

order to access the offered services. This will be made possible by creating an account, which 

can be used by either a single individual or a group of people, similar to a personal Rejsekort 

and flex Rejsekort, which can be used by several people. The creation of an account does 

not only enable the use of the services, but also offers personalisation for the customer. 

8. Personalisation 

The possibility of personalisation is important in a MaaS since this ensures the meeting of 

both the users’ requirements as well as expectations in the most effective manner possible, 

by counting the individuality of each customer. The system should offer specific 

recommendations and customised solutions based on their profile patterns, preferences and 

travel history. Moreover, they may also link their social media profiles with their account to 

receive more accurate offers. 

9. Customisation 

The possibility of a custom experience allows users to adjust the offered services based on 

their preferences. This feature can increase the attractiveness of MaaS amongst travellers 

along with their satisfaction and allegiance to the concept. They might easily combine a 

specified trip or build their so-called mobility package with a specific amount of usage for a 

certain transport type, with the purpose of completing their preferred travel experience more 

satisfactorily. 

In the following, we will dig deeper into the closest concepts of a MaaS in Europe and 

investigate what they have, how they function, and how far they are today. 

4.1.1 Finland: Whim 

Since 2016, it has been possible to use an application called Whim, which is based on a 

MaaS in Finland. The solution has, due to the global potential, won several contests 

worldwide, including, in 2017, the Best Mobile Service in Finland.  
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The award was also given based on factors such as the user-centric focus, high-quality 

service development, and its potential to give Finland a competitive advantage within the 

industry of public transport providers ("Mobility as a Service pioneer - MaaS Global", 2017). 

The citizens of Helsinki use Whim to both plan and pay for all types of public and private 

transport options within the city. The solutions cover transport options such as trains, taxis, 

buses, and car- and bike sharing. Every owner of the application can type in a destination, 

choose their preferred type of transport and travel there directly, or, in situations where no 

single option offers a direct journey, a combination can be created. They can either pre-pay 

for the service, as a part of a monthly subscription, or pay-as-they-go using their account, 

which they have linked to the application. The application uses both GPS and e-payment 

technology since there are location-based services in the app which establish the location 

using satellites, mobile networks, Wi-Fi and other network-based positioning methods. This 

is used to calculate the best, most convenient and cheapest trip for the traveller. There are 

also other functionalities in the smartphone application such as real-time information about 

public transport, trip planning, travel history and booking. The objective with Whim is to 

make it so convenient for users to get around the city so that they will give up their personal 

vehicles for urban commuting, not because they are forced to, but because the substitute is 

more attractive (Deloitte review, 2017). The mission of Whim is quite prominent on their 

website: “At Whim, we believe owning a car doesn’t make much sense anymore for most 

people. Whim is a more affordable alternative to car ownership without all the hassles. Every 

journey is covered - whether it’s taxi, public transport, a car service or a bike share. Simply 

pay as you go or travel even smarter with a monthly plan” ("Whim - About us", n.d.). 

Whim in Helsinki offers three packages: 

1. Whim to Go 

2. Whim Urban 

3. Whim Unlimited 

Whim to Go does not offer a fixed fee but is based on the users’ usage, which means that 

users pay per ride. There are no commitments or surcharges. This is developed for those who 

only want to try Whim, or for people who simply do not travel that often.  
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Users can still book taxi rides and use city bikes, but, again, have to pay per ride ("Whim - 

Find your plan", n.d.). 

Whim Urban costs 49 euros per month and is developed for regular travellers who want the 

flexibility of a taxi or car occasionally. It is for people who can manage with public transport 

most days and only need a car infrequently for a trip to, for example, the supermarket. They 

have unlimited access to public transport, and, as a replacement for a private car, they can 

rent one for 49 euros per day, where unlimited km is included. With this package, users can 

also use city-bikes up to 30 minutes per day but must pay additional fees if they need to use 

them for a longer period. All taxi rides cost a maximum 10 euros per day as long as the 

journey is within 5 km from the pick-up location ("Whim - Find your plan", n.d.). 

Whim Unlimited costs 499 euros a month and is an alternative to owning a car. With this 

package, users receive, for the price of owning a car, unlimited access to public transport, 

taxis, or a car, according to their daily needs. However, taxi rides still have to be within 5 

km of the pick-up location, but the users will have unlimited access to cars, although are 

limited to 5 hours in regard to bikes ("Whim - Find your plan", n.d.). 

4.1.2 Sweden: UbiGo 

UbiGo is a Swedish MaaS concept that offers its users a web interface in the form of an app 

made for smartphones. This gives the users one-stop access to many different types of travel 

services. The UbiGo service aims to be a “broker” which amalgamates both public and 

private transport. UbiGo achieves this by connecting the existing transport solution and 

providers, counting public transport, car- and bike sharing and rental cars (Karlsson, Sochor 

& Strömberg, 2016). The app was offered as a subscription service, where a person, or a 

household, would pay a monthly subscription based on their preferred combination of travel 

services. The offered services and type of credit are provided below (Sochor, Strömberg & 

Karlsson, 2014). 

Public transportation - Users will have a balance where they have the amount of credit 

receivable on their account. This will be credit in the form of daily tickets for four zones. If 

a user needs a different zone for a certain day, then it is possible for the user to upgrade for 

an extra cost per extra zone, or to downgrade with a discount in price.   
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Car sharing - If chosen in the preferred combination, the credit will be in form of hours. 

Fuel and 10 km per rental hour are included in the monthly subscription, and, if additional 

kilometres are needed, the user will be charged fees per 10 km. The price is the same 

regardless of the car model. The price for car sharing for one day is based on 12 hours of 

credit.   

Car rentals – This is similar to car sharing, i.e. that credit is in the form of hours. While 24-

hour rental costs 18 hours of credit, if a car is rented for 2 to 4 days, the cost per unit will be 

cheaper for the user and the cost will be reduced to 12 hours of credit per day. The price 

increases depending on the car model. There is a fixed fuel fee for every 10 km used as well 

as a daily insurance fee. 

Bike sharing – In this option, the monthly subscription pays for the access fee. Renting a 

bike is free for the first 30 minutes in UbiGo, with surcharges per extra half-hour of rental, 

which is invoiced to the customer. 

Taxi service - The monthly subscription gives the user the opportunity to book a taxi for a 

reduced price, which is invoiced to the user at the end of the month.   

The UbiGo app is designed and developed so the user uses their Facebook or Google login 

to gain access to their travel services. The app makes it possible for the user to activate tickets 

and trips, make and check bookings for a trip, and access already activated tickets. The latter 

is to prove that the user has a valid ticket if they meet a ticket inspector. The app is developed 

so the user can check their balance, bonus and travel history and receive customer support 

in the form of FAQs or a 24-hour customer hotline. Furthermore, the users will get a smart 

card, which can be used to check out a bicycle or unlocking a booked car (Sochor, Strömberg 

& Karlsson, 2014). 

Although the UbiGo had a pilot test from 2013 to 2014, it has not yet been realised. For 

those who live in Stockholm and have an interest in MaaS and UbiGo, is it possible to sign 

up through a form whereby UbiGo will contact them later in 2018 ("Bli en av de första 

kunderna", 2018). 
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4.1.3 Germany: Moovel 

In Germany, the Daimler group have Moovel, which was founded in 2013 and has been 

operational in Germany since 2016 ("Moovel”, n.d.). It is relatively similar to UbiGo albeit 

Moovel is limited regarding its car sharing service. Moovel only offers carsharing through 

Car2Go, which is also owned by Daimler. This is limiting the use of Moovel, as you will 

only be able to book a car through Car2Go in countries where it is available (Giesecke et al., 

2016). Moovel is currently operating in eight countries, including Germany. The service 

operates through a smartphone platform called the Moovel app and combines the user’s trip 

into one single platform for maximum convenience. The Moovel app offers services as 

public transport, car- and bike sharing, taxis, and parking, although this is all provided from 

different operators. Through the Moovel app, users can plan and book a trip on a single 

platform and choose between the different transport alternatives available and pay for the 

services through the app ("Moovel - Home", n.d.). 

Prices for using public transport through Moovel do not appear on their webpage, but only 

on the Moovel app. For this reason, no information on pricing can be given ("Moovel - Price 

information", n.d.). 

The price for the car sharing service Car2Go is estimated based on distance (kilometres) 

and trip duration (minutes), which is calculated via Google Maps. The vehicle type is a Smart 

model and the prices are estimated as approximately 14 euros/hr. If the trip range is more 

than 50 km, the user must pay approximately 0.30 euros per additional kilometre. The users 

have 5 minutes to unlock and lock the vehicle before the Moovel app begins to count.   

For the bike sharing services, the estimated price is calculated in the same manner as car 

sharing, where the price is based on distance and trip duration and calculated via Google 

Maps. You can also choose to pay 1 euro for 30 minutes or 9 euros for 24 hours. If a bike is 

rented, it must be returned to a drop-off point. 

For the taxi service, there is a starting fee (which is not specified). The price is calculated 

based on the accumulated number of kilometres with regional taxi rates and there are also 

additional charges on holidays. 

Moovel does not have a fixed monthly subscription such as UbiGo and Whim, but is based 

on the pay-as-you-go principle, and the user will receive their invoice per e-mail.  
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The app works with NFC-enabled smartphones, which allows the users to pay from their 

phones as a virtual card ("Moovel - Rider App", n.d.).   

4.1.4 UK: Oyster Card 

Even though the British Oyster card is not a MaaS solution, it is still nonetheless relevant to 

discuss. The intention in so doing is to create a greater overview of status quo beyond Danish 

borders regarding the digitalisation of public transport in Europe. 

In London, it is possible to use a contactless credit card to pay for trips; however, there is a 

smarter and cheaper alternative. The Oyster Card is London’s answer to the Danish 

Rejsekort and is a contactless smartcard which can be linked to a personal account. It can be 

used for buses, the Tube, Tramlink, DLR, London Overground, TfL Rail, Emirates Airlines, 

river-bus services as well as most national rail services in London. Like Rejsekortet, 

travellers can use the card to store credit to pay-as-you-go, there are no monthly package 

options, like with Whim, and it is fully consumption based. Beyond holding credit, it is 

possible to add bus and tram passes and receive adult and child discounts ("What is Oyster?", 

n.d.). However, in contrast to Rejsekortet, Oyster also offers a mobile application that can 

be linked to the card and then enable several convenient functionalities. With the application, 

users can buy railway tickets, refill the balance (top-up), check their pay, view travel history 

and choose between other functionalities such as push notifications that notify the user when 

their balance is too low ("TfL Oyster app", n.d.). 

The Oyster card is a great and early example towards the idea of a MaaS system; however, 

the solution still needs to incorporate other transport types such as taxis, bike sharing, car 

sharing and car rental, etc.   

 Comparison table of MaaS in Europe 
We have created a table to summarise the abovementioned concepts and added a few more 

to make the comparison more comprehensive. It provides an overview of the different MaaS 

concepts available and their current situation regarding the implementation, operation and 

functionality of the different solutions.  
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MaaS comparison table 

Platform 
 

 

  

Area Helsinki, Finland Gothenburg, Sweden Germany London, UK 

Status 
(Year) 

Operational 
(2016-) 

Pilot 
(2013-2014) 

Operational 
(2016-) 

Operational 
(2003-) 

Transport mode 
and related 
services 

- Public 
transport 

- Bike sharing 
- Car rental 
- Car sharing 
- Taxi 

- Public transport 
- Bike sharing 
- Car rental 
- Car sharing 
- Taxi 

- Public transport 
- Bike sharing 
- Car rental 
- Taxi 

- Public 
transport 

 

Payment 
options 

- Monthly 
packages 

- Pay-as-you-go 

- Monthly 
subscription 

- Pay-as-you-go - Pay-as-you-go 

 

Platform type 
- Smartphone 

app 
- Smartphone app 
- Smart Card 

- Smartphone app - Smartphone 
app 

- Smartcard 

Available 
functionalities 

- Real-time info 
- Trip planning 
- Travel history 
- Booking 
- Ticketing 
- Payment 
- Invoice 
- Cancellation 

- Trip planning 
- Booking 
- Ticketing 
- Payment 
- Travel history 
- Invoicing 
- 24-hour customer 

service 

- Trip planning 
- Booking 
- Ticketing 
- Payment 
- Invoice 

 

- Booking 
- Payment 
- Balance 
- Travel history 
- Push 

notifications 

Registration 
requirement 

Yes Yes Yes Not mandatory 

Personalisation 

- Calendar sync. 
- Social 

interaction - Social interaction N/A N/A 

Customisation 
- Change of 

subscription 
- Top-up 

- Top-up N/A - Top-up 

Table 2 - Comparison table 
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Chapter 5 

5 Characteristics of the Danish transportation system 
This chapter will address our second research question: “What does the Danish public 

transportation system look like?” 

This chapter will describe the current Danish transportation system. We will begin by 

describing the different roles in public transport. This concerns the biggest public as well as 

private operators in the Danish transportation system. Following this, we will describe how 

the general transport system works regarding zones, pricing and products. After the general 

Danish transportation system is clarified, we will describe our case company, Rejsekort A/S, 

and its organisational structure, strategic objectives and their ticket system.  

This section will be divided as follows: 

- Roles in the public transport system 

- The Danish transportation system and its structure 

- Rejsekort 
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Public transport is becoming increasingly popular among the Danish population, as shown 

in research conducted by Danish Statistics, which shows that there has been a 7% increase 

in the usage of trains and metros in Denmark from 2012 to 2016 ("Metro og S-tog trækker 

passagerfremgang", 2016).  

Growth in regional and country traffic is primarily due to better train services (more and 

faster trains) along with the need for longer commuting distances. Passenger transport with 

S-trains alone has increased by 20% from 2010 to 2015, from approximately 1.1 billion to 

approximately 1.3 billion person-kilometres. There have been many significant changes in 

rail traffic, and there is no single explanation for the development. Among the significant 

influences, it is, however, important to mention that the “Ringbanen” opened in 2006 with 

six new stations and 5 minutes of operation, as well as new capacity-enhanced train 

equipment (Trafik- og byggestyrelsen, 2015). Many aspects of public transport in Denmark 

have changed, including pricing, paying options, and ticket options, but the zone system, 

which was introduced 1975, is still the same ("S-togets historie", n.d.).  

 Roles in the public transport system 
In Denmark, we have eight prominent transport operators and we will, therefore, look into 

each of these operators in order to gain an insight into who they are and what they do for 

public transportation in Denmark.   

DSB (Danish State/Government rails) was founded back in 1885 and is an independent 

public company that carries out passenger transport on the state rail network and is owned 

by the Ministry of Transport, Building and Housing. DSB is the largest rail operator in 

Denmark and operates on commercial terms. However, annually, DSB receives government 

subsidies worth 4 billion DKK. ("Milepæle i DSB's historie", n.d.; Rasmussen, 2017) 

DSB operates intercity, regional and S-train traffic on a negotiated contract with the Ministry 

of Transport, Building and Housing. In the spring of 2015, the Ministry signed a new long-

term contract with DSB until 2024 (Trafik- og byggestyrelsen, 2015).  

Movia is Denmark’s largest bus traffic company. In its mission statement, it claims that it is 

working for increased mobility throughout Zealand through coherent, easy and eco-friendly 

transport. Movia transports more than 215 million passengers annually with approximately 

450 bus lines, 10 local railways and 5 Flextraffic schemes.  
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Movia is owned by 45 municipalities and the two regions in Zealand. In cooperation with 

the regions and municipalities, Movia advises and plans public transport across buses, local 

lanes and Flextraffic. The public transport supports the regions’ and municipalities’ vision 

for growth, settlement, placement of jobs and mobility.  

Movia is a public company and is regulated by law on traffic companies. As mentioned 

above, Movia carries out bus operations, local railways and the traffic with disabled 

customers. Furthermore, Movia sets tariffs for public transport in cooperation with DSB, 

Metroselskabet, and the Danish Transport and Construction Agency ("Movia - Om os", n.d.).  

Metro is a transport, development and construction company that has the overall 

responsibility for the operation of the Copenhagen Metro with over 60 million passengers 

annually. At present, Metro is expanding the Metronet with the so-called “Cityringen/City-

circle” as well as a metro line to the Nordhavnen and Sydhavnen. With its 15.5 kilometres 

of underground tunnels, the Cityringen will connect Copenhagen Central station, Inner City, 

Østerbro, Nørrebro, Vesterbro and Frederiksberg. The new metro line will have 17 

underground stations, and, at two of these stations, Frederiksberg and Kongens Nytorv, users 

can switch to the already existing metro lines.  

The new Cityring will be opened in July 2019. The Cityring will first be supplemented by 

the Nordhavn lines in the beginning of 2020, and the Sydhavn line in mid-2024 ("Metro - 

om os", n.d.).  

The operation and maintenance of the metro are carried out by the operating company Metro 

Service A/S. Metro Service’s task is to make sure that the passengers arrive quickly, safely 

and conveniently at home day and night. This is achieved by ensuring that the Metro runs 

on time, provides good service and that the metros are maintained and cleaned daily. In 

addition, they make sure to provide necessary information to the railway platforms and 

metros via their steward and control rooms. Metro Service is a joint venture between the 

Italian company ATM (Azienda Transporti Milanesi) and AnsaldoSTS, and is a 

subcontractor of AnsaldoSTS, which has a contract with Metro Company. 

Metro Company is owned by the government, Copenhagen and Frederiksberg 

municipalities. It has the overall responsibility for the operation of the Metro and for building 

Cityringen.  
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After public tender, it has been determined that it is Metro Service A/S which operates and 

maintains the existing metros as well as Cityringen when it opens in July 2019 ("Metro - om 

os", n.d.).  

Arriva Train A/S has been operating the Central and West Jutland lines since 2003. This 

contract is a net contract, which means that the operators receive all ticket income as well as 

a fixed-basis payment. This contract includes Esbjerg-Skern, Struer-Skjern, Esbjerg-

Tønder/Niebüll, Struer-Thisted, Aarhus-Skjern and Aarhus-Struer. In spring 2009, Arriva 

won the Danish Transport Authorities’ public tender of the Central and West Jutland lines 

until 2018, which has since been extended until 2020. The Company Arriva Train A/S’s 

parent company was acquired in 2010 by DB (Deutsche Bahn), which is owned by the 

German government (Trafik- og byggestyrelsen, 2015).  

Arriva Bus A/S has been a part of the public transport network in Denmark since 1997, when 

the British company acquired Danish Unibus and began their expansion in Europe. Since 

then several companies and businesses have appeared. Today, Arriva is one of the two largest 

bus operators and second-largest train operator in Denmark ("Arriva - om Arriva Bus", n.d.). 

Nordjyllands trafik (NT) has existed since 1981, albeit as two different companies with the 

same name and function. The old NT was founded in 1981 and closed on December 31, 

2006. The new NT was founded based on the “Traffic Companies Act”, which entered into 

force together with the structural reform on January 1, 2007. NT operates in North Jutland, 

but does not own a single bus and none of the bus drivers are employed by the company. 

Instead, the bus service in North Jutland is outsourced to private contractors following a 

public tender. These are the contractors who own the buses and hire the bus drivers. It is, 

however, these contractors who handle the daily bus operations in North Jutland in 

accordance with the contracts they have signed with NT. Some of the many companies 

currently running NT include Arriva, Hjørring Citybus, and Umove, to name but a few 

("Nordjyllands Trafikselskab - Om NT", n.d.).  

Midttrafik has, since January 2007, administered the public transport in the region of Mid 

Jutland. Midttrafik is a merger between the former Aarhus tramways traffic company, parts 

of Viborg Amt’s common traffic company (VAFT), parts of Vejle county’s transport 

company (VAT), the former Ringkøbing and Aarhus counties, along with the municipalities 
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in the two disbanded counties. Because of the structural reform from 2007, collective traffic 

was collected in traffic companies ("Mere kollektiv trafik i Trafikstyrelsen", n.d.).  

The regional buses are booked and paid for by the Mid Jutland region, while the 18 

municipalities in the region book and pay for driving within their district boundaries.  

Some of Midttrafik’s overall tasks include: the purchase of public service traffic; 

determining the route and roadmaps for local and regional bus services based on the wishes 

and coordinates of the municipalities and regions so that traffic constitutes as a coherent 

offer for customers within the transport company and across traffic companies; 

determination of tariff system, tariffs and ticketing system for the traffic that is handled by 

the transport company, and; individual driving for highly disabled persons. In addition, the 

region and municipalities may choose to allow the traffic company to carry out individual 

passenger transport as a result of other legislation ("MT - Om Midttrafik", n.d.).         

Sydtrafik is a public transport system in South Jutland, also called the region of Southern 

Denmark. The company was formed based on the “Traffic Companies Act” of the 1st January 

2007 and was based on former three traffic companies: VAT, Ribe Counties traffic company 

and Sydbus. Bus operations constitute the most important activity for the company, which 

also includes train operations (Vestbanen) and flex traffic (Demand Responsive Transport - 

DRT).  

In the company’s first year, the focus was on making Sydtrafik visible with a coherent and 

attractive public transport system. New flexible offers should be developed and high quality 

in the public transport system should be ensured. The overall objectives were the company’s 

safe operation and development, both of which are currently being met ("ST - Om Sydtrafik", 

n.d.). Sydtrafik’s overall tasks is like NT and Midtrafik.  

FynBus is planning buses for the region of Southern Denmark and the nine municipalities 

in Funen and Langeland. It is the region and the municipalities that own FynBus, while it is 

the owners who decide the routes. FynBus’s task is therefore to advise the owners on how 

to plan the bus service as effectively as possible and create the driving schedules for the 

buses. The region and municipalities order the routes they wish at FynBus. Passenger 

revenue covers only a part of the total cost, and the owners (regions, etc.) who have ordered 

a route pay the rest of the expenses.  



   

Page 58 of 154 
 

The bus service itself is sent in public tender as is the case in NT, MT, and ST. The contractor 

who wins the offer carries out the task with their own buses and drivers. FynBus is chaired 

by a board consisting of representatives of the owners, i.e. the region of Southern Denmark 

and the nine municipalities. The board of directors determines among other issues, what 

passengers must pay to travel by bus. In addition to bus services, FynBus also coordinates 

Flex traffic, which includes driving the severely impaired, student driving, activity and 

rehabilitation, medical services, etc. ("Fynbus - Om FynBus", n.d.).   

The different roles in the public transport system in regard to transport operators have now 

been presented and clarified. In the next section, we will consider the available tickets in the 

Danish public transport system.  

 The public transport structure and its payment options 
The public transportation system of Denmark consists of 945 zones (Thougaard, interview 

1). The zone system allows travellers to move freely inside multiple zones between buses, 

trains and metros on the same ticket or card, within the time they are valid. All zones have 

both a zone number and a zone name. For instance, zone 8 is also referred to as “Roskilde”. 

Zone numbers appear on all bus stops and on many train stations ("Zonekort - DOT", n.d.). 

Figure 2 - Excerpt of zone map 
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A zone map for Copenhagen is provided in Figure 4 to depict the distribution of zones in 

Copenhagen.  

Zone changes can be made at stations, or between stations. Stations at a zone border usually 

have two zone numbers and some stations have several zone numbers. If the zone change 

takes place at a station, users can, for short trips of 2 to 8 zones, drive to the station where 

the zone changes. Users can thus get off at a "border station" without having a valid ticket 

or pass to the zone the train continues towards. If the zone changes between two stations, 

users must have a valid ticket or pass for both zones. Travellers must always have a valid 

ticket for the zones in which they are driving ("Enkeltbilletter til korte rejser - DOT", n.d.).  

Regular one-way tickets can be bought at train stations on the stands available or directly 

from the bus driver when using the bus. When using the stands at train stations, it is possible 

to use both a credit card and cash. Tickets are purchased through a smartphone app. This is 

either called “DOT Mobilbiletter” or “DSB”. When using these smartphone applications, 

they must create an account and link a credit card to it.  

One-way tickets are available from 2 to 8 zones. A regular ticket for 2 zones costs 24 DKK 

and a regular ticket for 8 zones costs 84 DKK. Children under 16 travels at half price; 

however, the prices are different when using Rejsekortet. An alternative option for one-way 

tickets is a commuter pass. These are valid for 30 days and vary in price depending on the 

number of zones needed. A commuter pass for 30 days with 2 zones costs 395 DKK, while 

8 zones costs 1260 DKK. Children also pay half-price for a commuter pass. A commuter 

pass can only be used by a single person, but sharing demands the purchase of a FlexCard.  

FlexCards can be bought with 7- or 30-day expiration date and vary in price depending on 

the number of zones needed. A FlexCard for 30 days with 2 zones costs 465 DKK, while 8 

zones costs 1350 DKK ("Priser - DOT", 2018). 

Teenagers aged 16 to 19 or anyone attending secondary school or higher education can buy 

a so-called “Ungdomskort”. The card is for personal use and is sold as a commuter card 

valid for 30 to 120 days. A youth card has a fixed daily price. The price is adjusted annually 

and is different for young people in youth education, higher education, or outside the 

education system.  
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The price for youth cards is always calculated based on current price, as determined by law. 

For young people between 16 and 19 and outside of education, the price for a 30-day pass 

will be 639 DKK. For students, the price is 367 DKK ("Priser - ungdomskort.dk", 2018).  

There is also a separate pass for individuals above the age of 65 or people receiving early 

retirement benefits. These people can buy a so-called “Pensionistkort”. This pass is cheaper 

but has limitations regarding travel hours. On weekdays, the travel pass is not valid from 7 

to 9 am and from 3 to 5 pm on trains. When using buses and metros it is not valid from 7 to 

9 am. The price for this pass for 3 zones is 460 DKK ("Priser - DOT", 2018).  
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Chapter 6 

6 Rejsekort A/S 
This focal point of this chapter is our case company, Rejsekort A/S. In this chapter, we will 

clarify Rejsekort and their position in the Danish transportation system. Following this, we 

will explore their organisational structure and then explain how to buy, re-load and use the 

travel card.  

This chapter is divided as follows: 

- Organisational structure 

- Strategic objectives 

- Ticket system  
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 Case company description: Rejsekort A/S 
Rejsekortet was established back in 2003 by HUR (Hovedstadens udviklingsråd), DSB, 

Metroselskabet, Movia and Nordjyllands Traffic Company. After a local government reform 

came into force in January 1, 2007, it was determined that the shareholders would be DSB, 

Movia, Nordjyllands Traffic Company, Metroselskabet, Sydtrafik, Midttrafik and Fynbus. 

Rejsekortet is owned by the travel companies behind travel cards and is run as an 

independent limited company with its own management as well as a board consisting of 

representatives of the owners. The suppliers of the Rejsekort system are a consortium, East-

West Denmark Aps, owned by Thales Group. The development task of the system was in 

public tender and became subcontracted to East-West. Thales Group is responsible for 

developing technical equipment and software, while Accenture is responsible for the 

operation of the system ("Rejsekort (virksomhed)", n.d.). 

Rejsekortet operates the travel card system on behalf of the Danish traffic companies. The 

card links all provinces and traffic companies together into one common system that acts as 

both a ticket and payment solution. It unites the different transport operators, travel zones, 

ticketing systems and discount schemes (which only exist in Jutland and Funen), into a 

common system which makes it easier for travellers to use public transport in Denmark 

("Vores verden | rejsekort.dk", n.d.).  

In addition to operating the travel card system, Rejsekortet is responsible for the common 

website rejsekort.dk. The page collects all travel card information and concurrently provides 

access to self-service, where users can perform various actions, which will be elaborated 

later. Through the years of the implementing process Rejsekortet has been delayed several 

times because the suppliers underestimated the amount of work involved. It was 

implemented gradually, in specific areas one at a time, through the country. The first test 

was conducted in 2007 in Holbæk and Roskilde with trains and buses. At that time, there 

were 1,300 customers and they were generally positive about the concept. They started to 

implement the system in 2010 and became the nationwide ticket and payment solution in 

2016 when FynBus decided to become a part of Rejsekortet, since their electronic ticket 

system was going to be replaced anyway. ("Temadrøftelse om Rejsekortet", 2010; "FynBus 

tilslutter sig rejsekortet", 2014)   
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 Organisational structure 

Rejsekortet consists of 57 employees at one location in Copenhagen, Denmark. The current 

CEO is Claus Rehfeld Moshøj, who has worked in the fields of IT and public transportation 

for the last 20 years. The CEO has declared that he will continue the implementation of the 

strategy for Rejsekortet and ensure that the travel card always will be easy to use for the end-

users and remain as traffic companies’ preferred ticket solution ("Claus Rehfeld Moshøj | 

rejsekort.dk", 2017).  

The company consists of different units, which, together, represent Rejsekortet (cf. appendix 

3). The different units and their functions are as follows:  

• System unit, which delivers operational support to system maintenance and 

monitors IT trends.  

• Communication and web unit, which develops and operates the webpage and 

creates content to the webpage as well as other communications channels.  

• Data and business economy unit, which collects and treats travel and business 

economy data and monitors cheating.  

• Accounting unit, which is responsible for creating budgets, budget follow-up and 

ongoing reporting to, e.g., the board of directors.  

• Operation and maintenance unit, which is responsible for the daily monetisation 

of operation of the travel system as well as equipment.  

• Secretariat, which serves the board of directors, the professional forums and the 

contractual relations as well as enters into dialogue with relevant authorities 

("Organisation | rejsekort.dk", n.d.).  

 Strategic objectives 

One of the missions behind Rejsekortet is to modernise and harmonise the many different 

ticket types, tariffs, zones and discounts that most bus and train companies used to have. 

Rejsekortet wants to make it easier for users to use a bus, train, or metro, with the purpose 

of encouraging people onto public transport. As the rollout around Denmark has been 

completed, it is now the company's task to further develop a secure, stable and profitable 

travel system with safe, and, to a large extent, self-service users. 

The use of Rejsekortet provides a better foundation of data, as it will give a more precise 

picture of the travel patterns in Denmark. 
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It will be possible to plan and coordinate the traffic better for both passengers and owners, 

i.e. municipalities, regions and the government, who pay the bills ("Trafikselskaberne - 

Udvikling/Rejsekort", n.d.).  

 Ticket system 

In this section, we will present the Danish travel card, Rejsekortet, and its functionality and 

how it works.  

6.4.1 The card 

Rejsekortet is a chip card the size of a credit card. It can be used across the entire country in 

all metros, trains and buses. One of the advantages of using Rejsekortet is that the end-users 

do not have to think about the zones, prices or discounts, as these are executed automatically 

when being used ("Rejsekort", n.d.).  

6.4.2 Buy and reload 

Users can buy cards, create agreements, block their card in case it has been lost or stolen, 

calculate travel prices and see their travel history on the webpage www.rejsekort.dk.  

It is possible for the users to create an agreement so the card reloads automatically when the 

balance has dropped to a certain amount to ensure that there always is a sufficient amount 

on the card. It is also possible to reload the card on Rejsekortet’s own machines, which are 

located around train and bus stations throughout the country.  

When using the website, it can take from 5 to 24 hours before the deposit is registered and 

the amount is placed on the card, depending on the means of transportation. If using a bus, 

users will be able to use their deposited money on their card within 24 hours. If using the 

train, it will take up to 5 hours. The reason behind the difference is that buses only 

synchronise data when being parked in the garage, whereas the check-in machines at train 

stations automatically synchronise every 4 hours (Thougaard, meeting 1). However, the 

transaction takes place immediately when using the machines located at train stations 

("Rejsekort", n.d.).  

6.4.3 Price 

The price of the travel depends on the travel patterns and where the users live. The prices 

are calculated automatically, but it is possible to save 20% if travel takes place between 6 

pm and 07 am, and 11 am and 1 pm in weekdays or the weekends.  
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The price of a physical card depends on the type of card, which will be elaborated in the next 

section ("Rejsekort", n.d.).  

6.4.4 Types  

Personal Rejsekort, which can be used by the cardholder, and offers the biggest discounts. 

With this card, it is possible to make an automatic reload agreement. The cost of acquiring 

this card is 50 DKK. 

Rejsekort Flex can be shared with cardholders’ friends and family and gives the option of 

making an automatic reload agreement. This card also costs 50 DKK. 

Anonymous Rejsekort, which can be used by everybody; however, users are not able to use 

the webpage for reload the card or see any travel history online. It costs 80 DKK and users 

are only allowed to travel up to 18.000 DKK annually. Therefore, is it not possible to block 

this type of card if it is lost or stolen ("Rejsekort", n.d.).  

6.4.5 Usage 

The users must order a card via the website by answering some questions and filling out a 

formula. The user will then receive a travel card with mail, which must be activated. The 

activation process is either performed by the user choosing a reload agreement from the 

beginning, where the card reloads with 300 DKK when the first check-in is made, or, if the 

user chooses to pay 150 DKK beforehand by invoice, the card is given a balance of 100 

DKK and is ready to be used. The reason why the user only gets 100 DKK on the balance 

and not 150 DKK is that the cost of acquiring a card is 50 DKK ("Rejsekort", n.d.). 

6.4.6 Check-in and check-out 

Rejsekortet is a chip-based NFC card that works by holding the card over the blue area on 

the check-in stander. The stander registers the card by making a sound. The travel is now 

registered and initiated. The user has to check in every time transportation is being changed 

and only has to be checked out on a check-out stander when the journey is completed. If the 

users forget to check out they will basically pay the prepayment for the trip. If the user 

chooses or fails to check out, and, at the same time, Rejsekortet can prove that the cost of 

the trip is higher than the prepayment deducted at the beginning of the trip, then the user will 

be charged the amount for the part of the trip that exceeds the prepayment. If users forget to 

check-in and they go on board the train, they will be given a fine if a steward/train conductor 

arrives to check whether the users have a valid travel ticket ("Rejsekort", n.d.). 
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Chapter 7 

7 Open innovation in product development 
This chapter will address our third research question: “How can we meet customer 

demands by exploiting their innovative capabilities?” 

This chapter provides the findings from our focus group, based on the model by Herbert 

Simon about why, how, when and how to include customers in product development. We 

will analyse our collected data in order to reveal some answers in relation to our research 

question. These data will also lay the foundation of the next chapter, where a prototype will 

be developed.  

The chapter will be divided as follows: 

- Outside-in approach 

- The four key aspects of customer involvement  
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 Outside-in approach 
This chapter will address our third research question, namely, how we can exploit the 

innovative capabilities of the users in order to meet customer demands. It will start with a 

clarification of our choice of open innovation and how we have managed to apply theories 

to the real world. Subsequently, we will clarify our approach and findings from our focus-

group interview based on the four key aspects of customer involvement in product 

development by Laage-Hellman et al. (2014). The findings from our focus-group interview 

will be utilised in order to identify user challenges and their issues when using Rejsekortet. 

It is important to become familiar with user needs regarding functionality when designing a 

potential smartphone application for Rejsekortet. This will lay the foundation for our fourth 

research question when trying to design a potential Rejsekort application in MaaS. For 

simplification purposes, we will define the customers as users from now on, except when 

being mentioned as customers in articles or in our research question.  

The following section will address why we choose to use crowdsourcing and open 

innovation in regard to product development.  

Following a meeting with our contact person at Rejsekortet, we were told that none of the 

transport operators in Europe discussed the views of the users when having conferences 

about new transportation services such as MaaS (Thougaard, meeting 1). Companies are, 

however, becoming more dependent on their users, and it is therefore important not to only 

rely on R&D and internal knowledge, which is one of the arguments for our choice of making 

use of an outside-in approach. We will apply open innovation to address the users’ daily 

challenges when using Rejsekortet. There are three ways of approaching open innovation 

(inside-out, outside-in and coupled), where we have used the outside-in approach. Through 

our focus-group interview, we asked the users of Rejsekortet whether they thought it was a 

good idea or not that Rejsekortet used their users to develop their product. Informant 5 

claimed that Rejsekortet has more information regarding the card and knows more about the 

limits of the system: “De har også mere information. Så de kender mere til dets 

begrænsninger” (Nazir, informant 5, 2018). We asked during the interview whether this can 

be positive or negative, informant 5 believes it can be both. He believes that Rejsekortet is 

likely to know the limits of the system, so they will not be as innovative as the users in 

coming up with new solutions:  
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“(...) De kender måske dets begrænsninger, men så har de måske ikke så meget 

fantasi til at finde på nye løsninger. De ville måske være for hurtige til at skyde 

løsninger ned” (Nazir, informant 5, 2018). 

When Rejsekortet is at the phase where they need to solve a problem or make an important 

decision concerning their products, they have hierarchical processes. It is the management 

that is involved when it comes to innovation and product development, which indicates that 

there is a hierarchical process (Thougaard, interview 1, 2018). We are aware of the 

limitations of Rejsekortet regarding product development due to the prioritisation of 

resources (Thougaard, interview 1, 2018). We also know that it might be difficult to measure 

the effect of open innovation; however, we believe in the added value of investing in open 

innovation and want to elucidate its potential outcomes. 

 The four key aspects of customer involvement 
In this part, we apply the framework from Laage-Hellman et al, which deals with four key 

aspects of customer involvement: why, when, how, and who.  

We will address why users have been involved in the process, when they have been included, 

and how they have been included in the entire process. This is particularly important as we 

want to reveal how users can be an important factor to Rejsekortet in regard to further 

development. The users’ thoughts, ideas and daily challenges from the focus group will be 

the basis for the Rejsekort smartphone application to become the payment solution in MaaS.   

7.2.1 Why 
In relation to our literature review, there are some statements regarding why users can be 

important when it comes to product development. When a company, such as Rejsekortet, is 

creating a new product or are further developing existing products, there many factors to 

take into consideration. Key among these is to understand user needs, which informant 3 

also confirms: 

“Jeg synes det er vigtigt, fordi det er os der bruger det, men måske også dem der 

ikke bruger det. For at finde ud af hvad der skulle til for at de gad at bruge det. Men 

det er helt sikkert bedre at spørge brugere end dem der bestemmer i virksomheden. 

Også i forhold til behov, så er det altid forskelligt og andre gange ligger der dybere 
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ting end bare at sige hvad man gerne vil have, men også at få en forståelse for deres 

hverdag og hvordan det hænger sammen” (Galvin, informant 3, 2018). 

As the users have more daily experience in the usage of Rejsekortet, this user believes it is 

better to ask and involve them when Rejsekortet conducts product development. 

Crowdsourcing, and especially the open innovation part, where a company uses outside-in 

knowledge, can contribute when it comes to decision-making in the product development 

phase. There were some different opinions among the users in the focus group about whether 

they should be involved in product development and thereby contribute to decision-making. 

Informant 7 believes that is it an advantage to include the users when it comes to the product 

development, so it would be possible to find a common solution: 

“Der tænker jeg det er en klar fordel, at de inddrager os. Så er det tværfagligt og 

alle kan komme med deres bud så finder man en fælles løsning” (Benli, informant 7, 

2018). 

In contrast, informant 4 had the opposite opinion as to whether to include the users in regard 

to decision-making, as he believes that the use of Big Data would be a better solution to find 

out how it should work:  

“Jeg synes netop det modsatte af hvad du siger, at man ikke skal inkludere brugere, 

men bruge artificial intelligence og Big data til at finde ud af hvordan det skal 

fungere (Koyuncu, informant 8, 2018).  

However, when making use of Big Data, it will only offer Rejsekortet a general picture of 

how it should work, as informant 2 argues:  

“Det kommer vel lidt an på hvor præcis information du vil have. Hvis du bruger Big 

data, så får du kun et generelt og gennemsnitligt billede af det. Hvor at hvis du 

interviewer brugere, så får du et uddybende svar” (Undén, informant 2, 2018).  

By interviewing users, as informant 2 states, Rejsekortet will be able to obtain a deeper 

insight into their user's needs. 

This statement supports our literature review, i.e. that companies can make use of their end-

users by using open innovation to receive feedback on existing challenges or new designs, 
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which contributes to decision-making on what Rejsekortet should do about product 

development and new ideas.  

Another argument for why Rejsekortet should include the users is the contribution of 

problem-solving. When a company makes use of open innovation with an approach where a 

company obtains its knowledge or information outside of the company itself, it can be very 

useful to explore problem-solving or problem identification. In a meeting with Rejsekortet, 

our contact person, Ole Thougaard, informed us that none of the transport operators are 

including the users, who will eventually be the users of the platform (Thougaard, meeting 

1). We asked our focus group whether Rejsekortet should be involving their users when it 

comes to a new idea and product development or only involve employees that use 

Rejsekortet. 

Informant 3 told us that she believes that is important to involve the users of Rejsekortet, as 

they are the ones who use Rejsekortet daily. She believes it is better to ask the users instead 

of Rejsekortet, who would only make use of insider knowledge to make decisions and to 

solve problems: 

“Jeg synes det er vigtigt, fordi det er os der bruger det, men måske også dem der 

ikke bruger det. For at finde ud af hvad der skulle til for at de gad at bruge det. Men 

det er helt sikkert bedre at spørge brugere end dem der bestemmer i virksomheden. 

Også i forhold til behov, så er det altid forskelligt og andre gange ligger der dybere 

ting end bare at sige hvad man gerne vil have, men også at få en forståelse for deres 

hverdag og hvordan det hænger sammen” (Galvin, informant 3, 2018). 

She believes that it is better to involve the users, as people have different needs and that it is 

important to not only to focus at the needs, but also understand users’ daily life and how it 

works. This confirms our literature in regard to using the users as an external knowledge 

provider. If a company chooses to make use of open innovation and include their users as an 

external knowledge provider, the process will become flatter and will offer Rejsekortet a 

new approach to problem-solving.  

7.2.2 How 
The aspect of how is concerned with the method that has been used to gather the necessary 

data. Our interview guide has been created based on our theory and our objective in mind, 
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which is the reason why the questions have been formulated in the way they have been. Our 

interview guide was designed with a deductive approach since we received internal 

information from Rejsekortet through our contact person, Ole Thougaard. This was used to 

delimit it to a specific area of investigation. In other words, we used a deductive approach 

to examine the specific outcomes on whether it confirms our theory or whether it needs 

further modification (Saunders et al., 2009).  

We wanted to know what the users were facing on a daily basis in relation to challenges to 

accommodating these and the best possible answer our research question about how we can 

exploit users’ capabilities to meet their demands. We asked the users what kind of 

functionality they, as a minimum, required for a smartphone application. Thereafter, we 

asked what additional features the application should have to add value in their daily life to 

design the best possible prototype that meets customer demands. With respect to Rejsekortet 

and their desires with this paper, we also asked the users about the idea of MaaS and what it 

is about the concept that they most appreciate. This also contributes to identifying what the 

users typically like about the concept and helps us to focus on this even further when making 

our prototype design. Lastly, we asked users about their perception of an outside-in approach 

by making use of open innovation and why they would think this is important when 

developing a new or existing product.  

We have used a focus-group interview and asked 10 participants to explain and discuss their 

opinions. The interview was divided into five topics:  

1. Introduction 

2. Their use of Rejsekortet 

3. A potential Rejsekort smartphone application  

4. Public transport today and in the future (MaaS) 

5. Rejsekortet and their utilisation of outside knowledge 

These categories were created in order to streamline the process of conceptualising our data 

and to achieve optimal results. The first topic, introduction, was to start slowly and to get 

the participants to feel comfortable with each other by having them introduce themselves. 

The average age of our participants was 24.8 and they have, on average, used Rejsekortet 

for 3.1 years. The aim with the second topic was to obtain an insight into their issues with 
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Rejsekortet and the public transport in Denmark. We gathered information about their habits 

and their usage patterns in public transport and Rejsekortet. We wanted to know if something 

was missing in their everyday life when using public transport. We identified several 

complaints about one particular aspect, the check-out function:  

“Nogle gange syntes jeg også at man oplever problemer, når man skal checke ud. Så 

gider den heller ikke bippe en ud, før man har prøvet et par gange og hvis man skal 

ud af bussen og døren lukker og den ikke gider at checke ud. Så er det stressende (...) 

Jeg oplevede engang, at deres check ud maskine ikke virkede i bussen. Så fik jeg af 

vide, af buschaufføren at jeg skulle vente på næste bus kom” (Yavuz, informant 8; 

Yildirim, informant 1, 2018). 

The participants mentioned the check-out function, which is not functioning optimally, 

according to the users. Informant 8 states that it is stressful to stand on a bus and try to check 

out in front of the device when it is occasionally not working.  

Informant 9 suggests the same solution as they have in Istanbul, again due to the check-out 

function: 

“Fordi at når man skal checke ud her, så kan man risikere at skulle vente en halv 

time på at få lov til at checke ud. Da folk kommer fra hver sin side og checker ud osv. 

til det bliver min tur”. 

According to informant 3, we do not even need a card to check out, we need automatic 

tracking via GPS and Bluetooth:  

“For mig, fremtidsmæssigt, så har vi slet ikke noget rejsekort. Så er det automatisk 

det hele. Altså med noget bluetooth når du går ind i bussen” 

The third topic, a potential smartphone application for Rejsekortet, was mentioned by the 

participants themselves. Some of the participants did not think about it until now, but a 

smartphone application was often demanded and mentioned, and some even questioned why 

Rejsekortet did not have one as yet:  

“Altså jeg tænker lidt på en app, altså at man kan checke sig selv ud. Der hvor man 

nu stiger af. Ligesom når du skal købe en parkeringsbillet til sin bil (...) Det er jo 
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oplagt, at der skulle være en app. Så jeg forstår ren faktisk ikke, hvorfor der ikke er 

en app” (Benli, informant 7; Yavuz, informant 8, 2018). 

The need for an application seems to be popular among our participants. We, therefore, also 

chose to ask the users what they wanted as a minimum in the application in order for them 

to use it. Furthermore, we also asked the participants to think about the functionality which 

they would like to have beyond the minimum requirements. The reason for asking these 

questions and having the users think about functionality to support their use of public 

transport is for us to gather direct ideas from users. It will not only make them to build upon 

each other’s ideas, but also contribute to our prototype design. 

The fourth topic was to get the participants’ viewpoints on the idea and the concept of MaaS. 

The concept of MaaS was positively received by the users and especially the flexibility, 

availability of options and the possibility of being able to centralise public transport around 

the users, so they do not need to adapt to public transport, but rather vice versa: 

“Jeg synes det er en perfekt idé, især det med at man kan inkorporere cyklerne. (...) 

Fleksibiliteten. At man selv kan justere hvad man har brug for” (Nazir, informant 5, 

2018). 

The users were inclined to the pay-as-you-go concept and were not very happy about the 

package solution, as they have with Whim in Finland: “Jeg ser også mest value i at du 

betaler for hvad du bruger og ikke betaler månedligt” (Koyuncu, informant 4, 2018).  

Informant 2 also mentions a very interesting aspect of a MaaS which we did not think of 

ourselves: “Det giver en forøget gennemsigtighed. Lidt ligesom, når man kombinerer 

rejsekortet og rejseplanen på en gang” (Undén, informant 2, 2018). 

The transparency a MaaS will create is also noteworthy. This might make it easier to 

understand and create a more nuanced overview of the whole public transport in the 

country.   

The purpose of the last topic was to ask the users about open innovation and the outside-in 

approach. We wanted to garner their views about using knowledge outside of the 

organisation. Regarding this, the users concurred by stating the advantages of making use of 

outside knowledge. The users argued for this by stating that they are the ones facing the 
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issues, which, therefore, gives them an advantage when trying to generate new ideas or 

adjustments to the product:  

“Jeg tænker at det er os brugere som bruger kortet på daglig basis, så derfor er det 

klart at vi er dem der har kritik til kortet og forbedringer til produktet” (Undén, 

informant 2, 2018). 

Additionally, a participant also mentioned some drawbacks when avoiding including the 

users and only making use of internal knowledge.   

“(...) De kender måske dets begrænsninger, men så har de måske ikke så meget 

fantasi til at finde på nye løsninger. De ville måske være for hurtige til at skyde 

løsninger ned” (Nazir, informant 5, 2018). 

There is agreement among the users about the importance of using knowledge outside the 

company when developing a product or idea. The use of internal knowledge has its 

advantages; however, there are also drawbacks which must be considered. It is possible to 

be too quick to reject ideas due to the possession of background knowledge, which is 

inefficient when trying to develop new ideas. The shared intellect will not be as 

comprehensive if only internal employees are brainstorming, which is why the users must 

also be involved.  

The wisdom of the crowd was utilised to unfold creativity by outsourcing the task of idea-

generation to the group: 

“Måske noget statistik over hvor meget man bruger sit rejsekort. Det har jeg i hvert 

fald tit undret mig over (...) Ja det har jeg også (...) Ja det kunne være smart, for så 

kunne man se om det kunne bedre kunne betale sig at købe pendlerkortet i stedet for 

det normale rejsekort” (Benli, informant 7; Yavuz, informant 8; Yildirim, informant 

1, 2018)  

The four conditions mentioned by (Surowiecki 2005), were carefully considered to exploit 

the wisdom of the crowd: We had people to give their diverse opinion by making sure that 

everyone was contributing with their own private and independent knowledge and 

experience. It was important that the knowledge was decentralised for them to draw on their 

own knowledge.  
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The shared collaboration and intellect of our focus group also helped the participants to reach 

a shared decision about functionality and to build upon each other’s ideas, also known as 

aggregation.  

This method led to new learnings, new understandings, as well as new discoveries. This can 

help us by providing greater focus when creating a prototype since we based our design on 

demands and user needs, which are acquired through our focus-group interview. 

7.2.3 When 
As clarified in the literature review, there are different opinions about when to include the 

users in the development process. However, it is often stated that users should be involved 

in the early idea phase and the late testing phase since they are often not capable of 

contributing in the development phase. 

In the adopted model by Herbert Simon, which is shown in the article by Chiu, Liang and 

Turban (2014), they have divided areas of users’ potential possibility for contribution into 

three separate areas: intelligence, design and choice. For the relevance of this paper, we have, 

however, chosen not to include choice.  

We used our focus group for explorative opportunities within the intelligence area. These 

were used for problem-identification purposes by gathering and having the users share 

information about their daily life and challenges when using Rejsekortet. We wanted them 

to reveal the nature of their daily challenges. These were discussed within the focus group 

and later evaluated by us to determine the importance of the problems for us to better 

accommodate these when presenting our solution. For instance, we were informed by 

informant 2 while conducting our focus-group interview, that he sometimes becomes 

irritated because he is not able to see the price of a journey beforehand: “Det kan godt irritere 

mig nogle gange, at man ikke kan se hvor meget det koster for en rejse fra A til B”. 

In addition, we used the focus group to contribute to the design phase. For us to 

accommodate user needs in the best possible way we need to know what they are missing in 

the form of functionality in a potential smartphone application. We, therefore, also used our 

focus group to gather ideas and substitute solutions. The objective was to tap into the power 

of the shared intellect of the crowd to enhance innovation, which really came to light when 

questions about functionality were asked in the focus group: 
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“Ja, det ville være at man kan checke ud på en app. Altså minimumskravet er vel, at 

man kan checke ud, tanke op, se sin oversigt over rejser osv. (...) Ellers så skulle man 

lave en fuld rejseplan, i form af de forskellige transportmidler. Altså så de bliver 

koblet sammen til en rejse (...) Måske også en funktion, hvor den kan foreslå hvilken 

offentlig transport man skal tage fra destination A til B og hvilken den vil foreslå er 

billigst for en.” (Koyuncu, informant 4; Undén, informant 2; Abbassi, informant 10, 

2018). 

For our purposes, it was important to include the users in regard to problem-identification 

and to generate ideas for a smartphone application. Users’ knowledge was utilised in the 

intelligence area, which was used to identify their daily challenges with Rejsekortet and 

public transport in general. These were important regarding problem-identification with, in 

particular, Rejsekortet, to make use of their ideas in the design regarding what they are 

missing when they use it. This will eventually be implemented in our proposal for the 

smartphone application design.   

7.2.4 Who 
The degree of involvement of our users in our process is categorised as involvement by 

advice. This means that they did not have any contractual responsibility and were not 

directly involved in the creation of a product but only contributed to idea generation to the 

product development. To find the most accurate participants for our focus-group interview, 

we were in contact with people from our network that we believed would be the most 

appropriate for the task. We both made a public announcement on Facebook to ensure high 

exposure and the announcements were shared by our friends, so they also became exposed 

to individuals outside of our network. This contributed to the task of finding people to 

interview and the result, therefore, was a diverse group of people, mostly outside of our 

network. 

Before we conducted the focus-group interview it was important to have the right alignment 

of participants, since a group with very similar people would not generate much diversity of 

opinions and discussion. For that reason, it is important that the participants were different 

from each other. A diversity of gender, background and use, regarding frequency, was 

considered. We made sure that we both had light users and heavy users of the product to 

generate diverse discussion and arguments and offer different ideas.  
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The diversity is essential to execute a useful focus-group interview, as they must be able to 

relate to other opinions, viewpoints, experience and knowledge. 

We included light users since it was important for us, and Rejsekortet, to know why they 

were not heavy users. With the ultimate goal of MaaS being people leaving their cars at 

home, due to the convenience of public transport, we wanted to know why they still use their 

cars and what would be necessary for them to leave them behind. For this reason, it was also 

important to include light users. 

The heavy users were included as they are daily users of Rejsekortet and public transport 

with important knowledge on how Rejsekortet works and what kind of daily challenges they 

encounter while travelling. The choice of including heavy users is important, as they are 

more likely to encounter problems with Rejsekortet than light users. Another aspect of why 

we included the heavy users was to introduce the concept of MaaS and gain an insight into 

their ideas and critiques of the concept and how willing they are to make use of a concept 

such as this.  

The objectives of our focus group are considered to be achieved based on the outcome in the 

form of answers and discussions we produced. The idea of MaaS was positively received by 

our participants, and the integration of more transport options, especially the city-bikes and 

taxis, was appealing. However, the flexibility and the centralisation of public transport 

around the user appears to be the most attractive part of the concept. 

Related to the present situation regarding our current product, Rejsekortet, the participants 

turned out to be relatively surprised that Rejsekortet did not have an application in 2018. Our 

assumptions about the need for an application were confirmed since there was a broad 

consensus that an application for Rejsekortet is needed. The participants stated that it would 

add more value when using public transport in their everyday life. The users were asked 

about minimum functionality in a potential application, where the availability of check-in 

and check-out was mentioned to be the minimum. Additional features would be the 

availability to see some information about travel prices as well as history in the application 

to gain a greater insight into their use of public transport as well as the expenses. Our 

collected data, information and acquired knowledge will form the basis of the next section 

in this paper when trying to design a prototype for a potential Rejsekort in a MaaS.  
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Chapter 8 

8 Prototype Development 
This chapter will address our fourth research question: “What could a potential application 

from Rejsekortet look like to function as the payment solution in MaaS?”  

We have used open innovation to identify the daily challenges the users are facing when 

using Rejsekortet, and we will now use our findings to design a prototype. This chapter will, 

therefore, consist of a product based on our findings from the previous chapter.  

The chapter will take its starting point by evaluating the best possible way to develop our 

application. Subsequently, we will provide a detailed description of the functionalities in the 

application and illustrate these with the help of mock-ups to display how the interactions 

work. To exemplify user interaction with our application we have created three use-case 

scenarios. Additionally, we have estimated the cost to develop an application with a 

functionality like ours, and, finally, we have addressed some important implications 

Rejsekort must keep in mind when implementing such an application.  

This section is arranged as follows:  

 

- Development type 

- Conceptual design 

- Development costs 

- User data and privacy  
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 Development type 
When developing an app, many aspects must be thoroughly thought out. These should 

include whether to use Android or IOS, web-based, hybrid or native app, etc., and what is 

the most appropriate given our purpose. 

In this part, we will define the front-end and back-end system and thereafter discuss the most 

suitable way to develop the application and argue for our choice and for the exclusion of 

others. 

The reasoning for mentioning the back-end and front-end system terms is to make sure the 

reader knows the difference between these two when we talk about application types and 

developments.  

The back-end system: The application of Rejsekortet must be connected to a back-end 

system, as all the data generated from the application will be stored in a database. The 

back-end system operates databases and processes components to the front-end system. 

The purpose of the back-end system is to launch the application and its features and 

services from what the front-end system has initiated ("What is a Back-End System?", 

n.d.). 

The front-end system is the part of an information system which gives direct access and is 

interacted with by the users. This means that the front-end is primarily used to send queries 

and requests and receive data from the back-end system. A front-end system can consist of 

either a textual or graphical user interface (GUI) and essentially means that the application 

will be the interface for what the users are able to see when requesting a service ("What is 

Front-End System?”, n.d.). 

Therefore, the back-end system is what launches the application, its features and services 

that the user has initiated from the front-end (which is the visual part for the user). 

When mentioning app development, it is typically the development of applications for 

mobile devices, which includes smartphones and tablets. There are also other devices, but, 

for the relevance of this paper, these will not be mentioned. 

Operating system 

Firstly, it is paramount to discuss with which operating system the application must be 

compatible.  
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Since Android and IOS are dominating the global market for mobile operating systems with 

respectively, an 87.1 % and 12.7 % market share, it is obvious to develop the application so 

it becomes compatible with both Android and IOS ("Mobile OS market share 2017 | 

Statista", n.d.). The challenge with this is that they cannot work together since Android apps 

are not compatible with IOS devices, and vice versa. This means that they must be built 

entirely separately. 

The second aspect to consider when considering developing an app is whether it must be a 

web-based or native-based application.  

A web-based application is an application which is accessed via a web browser and does 

not need to be downloaded like mobile applications. This means that they are very cheap 

and do not require separate maintenance because they are directly linked to the webpage. 

They are simpler then native-based; however, we must keep in mind that simplicity has its 

drawbacks. Web-based applications cause a loss in functionality and have a negative impact 

on user experience because they do not permit the users to use all the available functions. A 

web-based application requires the user to go through more steps to log in than a native-

based one. They must open a browser on their smartphone, write the URL address of the 

specific applications, and then log in, which is not very convenient for the users.   

Native-based applications are the most common application type. Compared to web-based 

applications, native-based applications are coded. The advantage of native-based 

applications is that they are the fastest, most responsive and most reliable type. Additionally, 

native-based apps make it easier to tap into the different parts of the phone to gather data, 

such as the camera, compass, accelerometer, microphone, etc. They also allow push-

notifications – which our application should also be able to do – to gain the users’ attention 

to inform them about various concerns. The user interface and user experience are easier to 

match the user need and the purpose of the platform. However, there are also drawbacks 

with native-based applications. 

The price of creating such an application is considerably more costly compared to a web-

based application. This is primarily due to the resources needed to code the applications, but 

also, as mentioned before, that they must be built separately. 
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The question that must now be answered is which to choose for our purpose, which will be 

revealed in the following sections. To contribute to the decision-making on this particular 

question, we must set up some factors to measure and thereby conclude based upon them. 

Firstly, we need to consider the concept which is Rejsekortet in MaaS. The whole concept 

of MaaS is to make public transport more easy, convenient and user-friendly, which is why 

the application must also reflect this. The application will act as the intermediary between 

the users and Rejsekortet. Therefore, we must look at user experience. 

User experience is the general experience the users have when using the application, which 

is based on how easy the application is to navigate. The user interface must be created in 

such a way that people of all age groups will perceive it as being easy and convenient. 

Another vital aspect to consider is economy. How much do we have, how would we like to 

invest in this, what is the optimal amount to develop an app, what is necessary to build the 

applications we want, and can we afford it? These are all questions that must be considered 

when building an application. There are several tools on the internet which allow users to 

gain an estimate of the price for developing an application depending on aspects such as 

operating system, functionality, and user interface. The cost of developing an application 

depends on several aspects, one of which is developers if the applications will have to be a 

native-based application. Consequently, you will have to pay an IOS developer or Android 

developer, or both, depending on the product. Furthermore, the hours needed to develop the 

application will have to be calculated to gain an accurate price estimate. 

Performance of the applications is another aspect to consider when choosing between the 

different alternatives. Bad performance is one of the most typical reasons why people choose 

to delete an app. Regarding performance, native-based applications have the best overall 

performance, which is necessary for an application that will be used by millions of users. A 

functionality such as maps, which is necessary for a public transport application, needs high-

performance applications. Maps often require gestures, which are easier to build in a native-

based application. 

There will almost always be limitations in the form of time, money or management that will 

impact the decision when building an app. It is important to devote sufficient time to thinking 

and calculating before starting building.  
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However, to accommodate the convenient intention with Rejsekortet in MaaS, many aspects 

must be prioritised to ensure success. Based on all the above and the intention for the 

Rejsekort application, a native-based application is the most appropriate type. It may be the 

costliest, but this is necessary to ensure the optimal result regarding user experience, user 

interface, good performance and functionality, so the users do not leave the application, 

resulting in the project becoming a waste of resources ("Native, Web or Hybrid Apps?, n.d.).  

 Conceptual design 
The aim of a conceptual design is to transform the requirements and ideas collected for the 

application into a conceptual model. A conceptual model is an outline of what people can do 

with a product and the concepts needed to understand how to interact with it. The initial step 

to gaining an actual understanding of the conceptual model is to analyse the collected data 

about our users and their ideas and try to understand these, which was completed in the 

previous chapter. Based on this information, a picture of what our users experience when 

using the new product will emerge and become more concrete.  

We will illustrate our prototype design, which will include a detailed description of the 

functionality. We will exemplify our prototype in the form of mock-ups, which will illustrate 

a real design we have created.  

8.2.1 High-fidelity prototype 

We have chosen to create a high-fidelity prototype to come as close as possible to the final 

product. For optimal testing, the prototype must be fully interactive, as it more accurately 

presents the navigational schemes of the application. Additionally, it is better for potential 

later implementation and testing when it looks like the final product. This type of prototype 

is costlier regarding development and time, although we believe that the advantages 

outweigh the disadvantages of developing such a platform. 

The following section will be organised based on the available main pages of the prototype 

to create an ideal impression of the functionality and user experience when using the 

application. The menus are linked with navigation buttons (icons) at the bottom of the 

application, and those are specified in parenthesis.  
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8.2.1.1 Login menu 

The first screen the users will see when running the Rejsekort application will be the logon 

screen.  

Screen 1: login: This is the opening screen, where the users will be able to log in using their 

credentials in the form of an e-mail address and password. If it is the first time of use, there 

is a button to create a new account and get started. It will also be possible to login with a 

social media account; however, this is not illustrated in the mock-ups.    

Screen 2: loading: After typing in their credentials the users will see a short loading screen 

while the applications retrieve user information from the server.  

 

 

 

 

 

 

 

 

 

 

 

8.2.1.2 Homepage (house icon) 

After logging in, the users will come to the second screen, also called the home screen. At 

this stage, users will be able to perform various actions. There is a search field to search for 

a destination, and they can see the current weather at their location and their current balance 

on their account.  

Screen 3: Home: On the homepage there are three functions beyond the navigation buttons 

at the bottom and the abovementioned features: add favourite route, top-up/block card and 

travel history.  

Screen 1: Login Screen 2: Loading 
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Screen 4: Favourite route: On this screen, users will be able to add favourite routes to make 

it easer and possible to pay faster on frequently used routes. An example of a favourite route 

could from home to work.  

Screen 5: Top-up/block card: Here, users can add money to their balance. They must 

choose an amount which they want to insert into their account and the money will 

automatically be withdrawn from their bank card, which is connected to their account.  

Screen 5.1: Purchase confirmation: When users have chosen an amount on screen 5, they 

will receive a confirmation of their purchase and the opportunity to go to the homepage.  

Screen 6: Travel history: This page gives the user the ability to obtain an overview of their 

travel history as well as expenses used for public transport. They can see the complete route, 

the price, as well as the transport options used for the single route.  
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Screen 5: Top-up/block card 

Screen 3: Home screen 

Screen 4: Favourite route Screen 6: Travel history 

Screen 5.1: Purchase confirmation 
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8.2.1.3 Check-in and check-out page (train icon) 

When using the second navigation button at the bottom (the train), users will see the screen 

as shown below, named screen 7.  

Screen 7: Check-in & Check-out: According to our focus group, this is one of the most 

desired features in such an application. Here, users can check in and check out instead of 

making use of their card and the standers.  

Screen 8: Check-in: Users will be sent to screen 8 when they choose to check in. They will 

receive a confirmation informing them that they have checked-in successfully on the 

specified location.  

Screen 9: Check-out: Users will get to screen 9 when they choose to check out. Like the 

check-in confirmation, they will also receive a confirmation prompting them for successfully 

checking-out at the specific location.   
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8.2.1.4 Map page (map icon) 

The map function is based on Google Maps and gives the users the ability to check their 

current location and destination. It also allows the users to see prices in advance when trying 

to assemble a personalised trip.  

Screen 7: Check in & Check out 

Screen 8: Check in Screen 9: Check out 
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Screen 10: Map: Users can search in the search field to calculate the price based on their 

current location. They are also able to real-time data regarding arrival times of transport 

options as well as the length of the trip.  

 

8.2.1.5 Car page (car icon) 

Since this is an early stage prototype we have chosen to only include car rental in this 

prototype. Here, the users will be able to see available cars, day price, and their availability. 

The page only has one function at the moment but should also offer a car sharing possibility.  

Screen 11: Car rental: Here, can users push the button and be redirected to find a car to 

rent through GoMore, for instance.  

Screen 12: Car list: On this page, users will be able to see four categories of cars depending 

on personal preferences. The four categories have been divided into Mini class, middle class, 

luxury class and SUV. Users can see their day prices and push the desired class to receive 

more information.  

 

Screen 10: Map 
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8.2.1.6 Personal account page (user icon) 

This is the last page function, where users will have several personal options. They will be 

able to upload a picture of themselves to personalise their account even more. For the 

purpose of consistency and relevance, we have, however, chosen not to design a screen for 

“about Rejsekort” and “customer service”. 

Screen 13, Account settings: On this page, users will obtain an overview consisting of 

name, top-up amount, top-up balance and payment information. 

 

Screen 14, Personal information: On this page, users will be able to modify personal 

information such as address, social security number, phone number and e-mail.  

 

Screen 15, Payment options: On this page, the users will be able to change add a payment 

card, modify existing information or delete the card entirely from their account.  

 

 

 

 

 

 

 

Screen 11: Car rental Screen 12: Car list 
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The visual presentation of the smartphone application of Rejsekortet in MaaS has been 

given. To create an optimal overview and understanding of the entire product development 

process, we must consider the interaction of our users by using scenarios to capture and 

experiment with ideas.  

Screen 13: Account settings 

Screen 15: Payment options Screen 14: Personal information  
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8.2.2 Use case scenario  

The user interaction with the application can be exemplified through a more concrete method 

called use-case scenarios. Use-case scenarios are informal stories about user tasks and 

activities. These are commonly used for expressing proposed or imagined situations to help 

in conceptual design (Preece, Sharp & Rogers, 2015). We would, therefore, like to present 

some use-case scenarios where the users are interacting with the application and then 

describe what the particular scenario requires and how it is executed.  

Use case scenario 1 
The user wants to become a user of the 

application 

Description 
This use case describes how a user can become 

a user the application 

Prerequisites 

1) This requires that the user downloads the 

application 

2) This also requires an e-mail address or 

social media login. 

Process 

The user must download the application and 

create a user by typing their e-mail, creating a 

password, and adding information such as name 

and address.  

 

Use case scenario 2 
The user needs to make a trip from home to 

work. 

Description 
This use case describes how a user can use the 

application to get to work 

Prerequisites 

1) This requires that the user knows the 

destination; 

2) Has the localisation function enabled on 

their smartphone; 

3) Has a credit card linked to their account.  

Process 

The user will have to enter the destination in the 

search field to receive personalised route offers, 

where one offer must be chosen. When an offer 

has been chosen they would have to check in at 

the starting point and check out at the 

destination to get the best option.  
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Use case scenario 3 The user wants to top-up his/her Rejsekort.  

Description 

This use case describes how a user refills their 

account by inserting money on their balance, as 

the automatic top-up function has been disabled 

by the user. 

Prerequisites 
1) It requires that they have added their credit 

card information to their account 

Process 
The user must use the button called “Tank-op” 

on the homepage to reload their card.  

 

We have created the use case scenarios to, as close as possible, put ourselves into the mind 

of the user. This provides a better understanding of how the user interacts with the app. The 

three scenarios we created are, in our opinion, the most likely scenarios to occur and show 

the real-life situations that existing and new users will face.  

An estimated cost analysis of how much it will cost Rejsekortet to develop a smartphone 

application will form the next part of this section. 

 Development cost 

We will make an estimated cost analysis of what the smartphone application for Rejsekortet 

will cost to develop. The cost analysis will be an indicator for Rejsekortet to see how much 

it will cost to develop the smartphone application if they choose an external agency to 

develop it. The cost analysis will consist of components for front- and back-end, which will 

be needed in order to have a functional smartphone application. We will use the estimate 

calculator from Otreva to estimate the cost of each component ("Otreva: How Much Does It 

Cost To Build an App?", n.d.). The prices given from the tool were stated in US dollars, but 

we converted the prices into Danish Krones.  
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Development Cost 

Component Cost Description 

E-mail login 27.000 DKK Users can either sign up or sign in via their e-mail address.  

Social login 38.000 DKK 
New and existing users will be able to sign in via their 

Facebook account.  

Dashboard 77.000 DKK This will give the user an overview of their travel expenditures 

Geolocation 27.000 DKK 

The user’s geographical position/location that can be used to 

show approximately where the user is on a map regarding their 

journey 

Compass 27.000 DKK 
This feature is necessary in order for the map to function 

properly 

Accept 

Payments 
38.000 DKK This will allow the users to make payments in the application 

User profiles 55.000 DKK 
The user profile represents the user’s digital identity and 

settings 

Maps 38.000 DKK 
The component maps show all available services near to the 

user’s position  

Search 66.000 DKK 
The search component allows the users to search for a 

destination on the home page 

3rd Party API 

integration 
82.000 DKK 

This will allow third-parties to integrate their software/service 

into the application 

User Privacy 

Settings 
38.000 DKK 

This component relates to the use of social media to sign up, 

i.e. which information Rejsekortet see about the users’ 

Facebook account, etc. 

Push 

Notifications 
49.000 DKK 

Push notifications will allow the user to obtain information 

regarding tickets, etc.  

Menu/Ordering 77.000 DKK The menu/ordering is primarily directed to car rental services 

Contact Info 11.000 DKK 
This will allow the user to contact Rejsekortet’s customer 

service team 
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Reservations 77.000 DKK This is primarily directed at car rental services to reserve a car  

Reporting 88.000 DKK This component is to report any problems with the application 

Content 

Management 

System 

220.000 DKK 
This is the system where Rejsekortet can administer, edit, 

update and maintain the application’s content 

Payment 

Administration 
88.000 DKK 

The payment administration allows Rejsekortet to administrate 

payments, billing information, etc.  

User 

Administration 
132.000 DKK 

Will allow Rejsekortet to administrate users, assign users, 

authentication, etc.  

E-ticketing 

System 
176.000 DKK 

This allows users to buy e-tickets on the application and 

Rejsekortet to issue tickets on the application system, for 

example, public transport. 

Feedback 

System 
132.000 DKK 

This component will allow Rejsekortet to review all occurred 

problems, suggestions and critiques and praise from the 

application 

Total 1.563.000 DKK  

Table 3 - Development cost 

We can conclude that the estimated cost of developing this smartphone application will be 

approximately 1.6 million DKK. Our assumption is that this is an affordable cost for 

Rejsekortet. Nonetheless, we are aware of Rejsekortet must present the application and its 

cost to the board of directors to have it approved and most likely funded as well.  

According to Ole Thougaard, Rejsekortet have 200 million DKK for operations of 

Rejsekortet and its equipment, whereby the majority of the money goes to Thales for 

maintaining the system (Thougaard, interview 1, 2018). If Rejsekortet is to become the 

payment solution in MaaS, a smartphone application will be essential to develop. The cost 

of developing a smartphone application does not stop after it is implemented. Many different 

costs regarding the application will occur, in the form of patch updates, maintaining the 

application and the further development of new features. The users’ needs are important, 

which is why it is important for Rejsekortet to be aware of what the users want regarding the 

smartphone application and MaaS. This is particularly important if Rejsekortet wants to 

ensure that users will use the application now and in the future.    
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We made use of Otreva’s estimation calculator to create an estimated cost for developing an 

application for Rejsekortet. The total estimated price for developing the application will end 

up being approximately 1.6 million DKK, but there will be additional costs in the form of 

maintaining and operating the application. Therefore, Rejsekortet must think about the 

development costs carefully, and they will also have to think about future implications in the 

form of the new GDPR, which can become an obstacle if not being carefully handled. 

 User data and privacy 

When developing an application, there are some privacy and regulatory challenges that 

Rejsekortet must be aware of. Rejsekortet must ensure that it is transparent to the user on 

how Rejsekortet handles as well as uses the data when downloading the application. When 

developing an application for Android users, Rejsekortet must comply with Google Play’s 

demands for clear disclosure of user data. Consequently, when a user downloads the 

Rejsekort application, they need to give their acceptance on the terms of how Rejsekortet 

will collect and handle the data. Rejsekortet will gain access to users through Google Play 

when the application is being downloaded, which means that they need to pay close attention 

to the following rules:  

• They need to comply with all applicable laws, directives, regulations and 

privacy, data security and data protection 

• They must only have access to, use or process EU personal information 

consistent with the person who has given the consent. 

• They must implement appropriate organisational and technical precautions 

for the protection of EU personal data relating to loss, misuse and 

unauthorised or illegal access, disclosure, alteration and destruction. 

• They must deliver the level of security that is required by the PSP (Privacy 

Shield Principles) 

For Rejsekortet, it is going to be important to keep control and comply with the 

abovementioned conditions from Google Play to make sure the data of Android users are 

being secured in the best possible manner ("Privatliv, sikkerhed og vildledelse", n.d.).  

When it comes to developing a smartphone application for IOS, Apple demands in their App 

Store that program developers follow strict guidelines, which are created to protect users’ 

anonymity and security.  
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If a company, including Rejsekortet, does not meet the guidelines from Apple, the 

developers will have to resolve the problem or Apple will remove the smartphone application 

from the Store. Apple is, like Google, a part of the EU General Data Protection Regulation 

(GDPR) work, which means that they are subject to Privacy Impact Assessments (PIAs) of 

their services and products. PIAs are a tool for identifying and measuring privacy risks 

during the development of a program or system. Apple integrates PIAs into new products 

and the services they develop, which measure how laws affect the privacy and assess any 

associated privacy risks ("Privacy Governance - Apple", 2018).  

Another important aspect for Rejsekortet to keep in mind is the new GDPR (General Data 

Protection Regulation), which will replace the existing DPA (Data Protection Act). This is a 

framework that will change the way businesses and public organisations can handle 

customers’ personal data with harder sanctions for those who fail to comply the new rules.  

Once the GDPR is implemented, the new regulation will be binding for all companies and 

organisations processing and holding personal data of EU citizens no matter the location of 

the company. This will also include mobile applications. Smartphone applications which do 

not comply with the GDPR are at risk of being banned from app stores (e.g. Google Play 

and App Store). GDPR for mobile apps means that app developers and publishers are 

responsible for their users’ data, and the owners of the app must ensure complete visibility 

and real-time control over the app usage and its activity. For companies, including 

Rejsekortet, to improve their security, they must first learn everything about how they obtain, 

store, transfer and use data. For Rejsekortet, it might be necessary to upgrade their servers 

and create new firewall configurations. This can be essential in order to ensure that any data 

transmitted between the application and the server is being encrypted and secured correctly 

("GDPR", n.d.). 

Before developing a smartphone application, it is important to know with which types 

operating of system it should be compatible. Android and IOS are, respectively, the two 

biggest operating systems on the global market for mobile operating systems, which makes 

them an obvious choice. The smartphone application will be developed as a native-based 

application, which means it is coded and the most reliable type of application.  
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The native-based applications must be built separately for Android and IOS as they are two 

different systems that are not compatible, which will ultimately mean a higher development 

cost for Rejsekortet. We have chosen to make a high-fidelity prototype because it will come 

as close as possible to the final product. It is, however, also the most time-consuming and 

costliest prototype. We also made a visual presentation of the application which shows the 

purpose of all the screens. This was followed up with three use-case scenarios, which would 

become as close to real-life situations as possible for optimal insight in user interaction. 

Subsequently, we made an estimated cost analysis with the estimation calculator from Otreva 

to give Rejsekortet an estimate of how much it would cost to develop the application (approx. 

1.6 million DKK). There will be several other costs after the application is implemented in 

the form of maintenance and operating costs. Lastly, there are implications that Rejsekortet 

must be aware of when they make the application available through Google Play and App 

Store. This concern privacy issues, where some guidelines must be complied with. 

Rejsekortet must also be attentive and take their precautions relating to data handling 

regarding the new GDPR, which will come into force in May 2018.  
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Chapter 9 

9 Key features for a MaaS in Denmark 
This chapter will address our fifth and last research question: “What are the necessary key 

features in a successful MaaS?” 

It will describe the key features for a successful MaaS in Denmark. We will investigate the 

necessary actions and precautions, which must be considered when implementing MaaS. 

We will start with our proposals for necessary actions and communications to the 

government. It is important that the government can see the value in MaaS and identify how 

it can benefit all parties. This is necessary to ensure the right resources assigned by the 

government. The chapter will culminate with an investigation of the core elements of MaaS 

and how to handle these in order to realise the concept in the country. 

 

The chapter will consist of the following: 

• Key values of a MaaS 

• The core elements of a successful MaaS in Denmark 

• When implementing MaaS  
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 Key values of a MaaS 

To realise a MaaS in Denmark at all, the Danish government first needs to give it the green 

light. Therefore, to implement a MaaS in Denmark the actors must first and foremost be 

assigned the necessary amount of resources to adapt their organisation as well as their 

products and services. With the previous chapter in mind, it is obvious that a mobile 

application is not cheap to develop. To develop and maintain a well-functioning application 

also requires dedicated, educated and knowledgeable personnel. Accordingly, in order to 

ensure the necessary resources, the actors need to promote the benefits of a MaaS for the 

government. They need to convince them about the value of MaaS. In the following, we will 

mention four key values which should be emphasised to ensure the assigned resources from 

the government. We believe the government will find these key values most appealing (Polis, 

2017): 

Key value 1: Sustainable travel 

The actors must promote sustainable public transport. By promoting the improvement of the 

integration of public transport options and its services, a MaaS can lead to a reduction in car 

use along with car ownership. The reduction in car usage and ownership will appeal to the 

government due to its potential contribution to the government's 2030 Climate Change 

Goals. In 2018, the 28 EU countries decided to cut 30% of emissions by 2030 from the non-

quota sectors, such as agriculture, transport and buildings. Denmark has undertaken to 

reduce its consumption by 39% compared to 2005 ("EU kræver mere klimavenlige biler", 

2017). Consequently, Denmark needs to reduce its consumption significantly, and this can 

easily be done by minimising the number of cars on the streets, which MaaS can contribute 

to, which must make it an attractive proposition for the government.  

Key value 2: Improve efficiency of existing transport services and public resources 

MaaS can also make improved use of existing transport services as well as resources. 

Although traditional transport options such as buses, trains, and even taxis, are used 

extensively in big cities in rush hour, it is not same when it comes to the countryside. In such 

circumstances of low and dispersed demand, the services can be under-used and therefore 

relatively costlier.  
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Giving customers the ability to use other types of existing services, such as personal or 

shared taxis, or services such as GoMore, could provide a more effective utilisation of 

resources. This leads to more value for money and is also more cost-efficient for the 

government. 

Key value 3: Optimal access to transport services 

Even though many cities have some kind of integrated transportation system, or are working 

towards one, these rarely offer the full range of mobility services available in a city. MaaS 

has the potential to make service delivery more accessible and provide the full range of 

mobility services to the entire country. This means that everybody will have access to 

transport all the time and not be dependent on specific options. This is time-effective for 

citizens and can also contribute positively to the flow of people in the country, as it also 

eases the load on some buses, trains and metros.  

Key value 4: Transparency  

According to the Danish newspaper, Jyllands-Posten, prices will become more expensive 

and complex when using the metro in 2019. From 2019, the users of public transport in 

Denmark will have to pay a so-called “quality-fee” of 1.68 DKK to use the metro in rush 

hour. For trips made outside rush hour, the fee is 1.28 ("Metro bliver dyrere 2019", 2018). 

These new rules will make the pricing structure for public transport in the country even more 

complicated and unclear for the end-users. Transparency is also a desired element in the 

public transport system. We asked about MaaS in general and one of the first answers we 

received was: “Det giver en forøget gennemsigtighed. Lidt ligesom, når man kombinerer 

rejsekortet og rejseplanen på en gang” (Undén, informant 2, 2018). 

Another good argument for implementing MaaS is the transparency it creates throughout the 

whole public transportation system. First, there is the transparency when planning a trip. 

Users do not have to use several applications to get from A to B but will only have to use 

the common MaaS platform to book a trip. Secondly, MaaS will provide transparency in the 

pricing structure. Instead of paying several times to get from A to B, users would have to 

pay-as-they-go and pay for the whole trip at one time. This means that a MaaS will remove 

the opaque pricing structure of public transport. Therefore, all things considered, MaaS 

reduces the complexity both in terms of transport means and in terms of pricing, which is 

beneficial for the users. 
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 The core elements of a successful MaaS in Denmark 
For a MaaS to function in Denmark, different elements need to be considered and managed 

properly to become a success. These elements will now be clarified. 

9.2.1 Infrastructure 

MaaS is a data-driven, user-centred system and it has been powered by the growth of 

smartphones (Deloitte Insights, 2017). To build such an infrastructure, all the available 

transport services such as buses, metros, trains, car sharing systems and payments, etc., 

would have to be coordinated. To function successfully and optimally, MaaS will need the 

users to use smartphones on the 3G and 4G networks. It will also need protected, dynamic 

and up-to-date information on transport options and schedules, as well as a cashless payment 

solution. To enable these circumstances, a series of providers would need to collaborate, i.e. 

payment-process providers and public as well as private transport providers.  

The integration of physical infrastructure is essential, as this allows transfer and 

communication between transport services, such as bus and subway exchanges, or taxis and 

bike spaces at stations (Deloitte Insights, 2017). There are also solutions for simplify the 

check-in and check-out functions when using, for example, the train.  

This can either be implemented with the IoT by installing devices in the buses, trains, metros 

etc., which automatically detect the users via GPS and thereby calculate the price for the 

entire trip. It can also be executed with Bluetooth technology so that the users would not 

have to check in and out themselves, but instead the smartphone would be detected as soon 

as they entered or exited the, for instance, train, and thereby calculate the trip for the 

customer.   

9.2.2 Data providers and real-time information. 

It is proposed that the users will access MaaS via a smartphone application. An optimal 

application should be able to identify a range of transportation options as well as alternatives 

and offer real-time traffic updates. The acceptance from the users depends on ensuring a 

good coverage of these features. We asked our informants about a waiting time of 4 hours 

for some information to be visible in the application, because that is how the system is 

currently built, and that was considered to be too long a duration: “Det vil være for lang tid, 

det skal ske med det samme, nu, og her” (Abbasi, informant 10, 2018).  
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Real-time information is, therefore, essential nowadays, as our informants state that having 

to wait too long a time would not be acceptable. However, disputes about data can occur 

among data providers. 

The data providers will work as the intermediary between transportation operators and the 

end-user. They will manage the data exchange between multiple service providers and 

provide the application program interface. They will also be the provider of analytics and 

information on usage, planning and reporting. One of the challenges with data is the 

individual service providers and their sharing of data. Transportation service providers are 

unlikely to be willing to share their data, since it can be valuable to their competitors. 

However, having an intermediary (third party) involved can break down some of the barriers 

of this issue. Developing and fostering partnerships with all the actors involved is needed in 

order to guarantee reliable service and access for users. The third parties in this regard could 

function as an intermediary between these and securing the data.  

The keystone of a successful MaaS smartphone application is its capability to offer reliable 

information in real-time. For the user to keep using the application several functions are 

needed, and all these functions require real-time data. A MaaS must be able to fulfil the 

needs of complete travel information for all routes and options in real-time for the users. The 

use of real-time data for such purposes is not new and should, therefore, not be an issue. A 

well-known example of this is the movement of vehicles around the transportation network, 

where data from a network of cameras is transmitted to a central hub to monitor the 

movement of the traffic and regulate traffic lights as well as speed limits to optimise the 

flow. 

The travel information should be open and accessible; however, they must make sure that 

the data is secured, since the incorporated payments system in the application contains 

sensitive information such as private bank information, which can be misused and lead to 

catastrophic consequences. 

9.2.3 Privacy- and security issues 

To deliver real-time information to the users, a great deal of data also needs to be collected. 

Such amounts of data potentially represent vast amounts of valuable information. The 

collection of data has almost unlimited potential to improve everything from learning to 

businesses models, but can also be misused.  
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Therefore, it also brings privacy risks in relation to the use of data. The increasing amount 

of data, which will also be collected through a MaaS, can create several concerns for end-

users. Informant 10 shares the same concern, by stating that it is frightening to be monitored: 

“Der er nok også mange der vil synes at det er skræmmende at man bliver overvåget”. 

However, there are also other viewpoints that consider that the majority of people have 

become used to being monitored: “Men har vi ikke allerede vænnet os til det?” (Yavus, 

informant 8, 2018). Incidentally, it is obvious that there are different viewpoints within the 

use of data from the users. In particular, identification of an individual and their behaviour 

patterns is a growing concern. Information such as the location of users, as informant 10 is 

referring to, can also be misused in many ways to monitor people for different purposes. The 

storage of these data makes it vulnerable to identity theft or other misuses of behavioural 

information. The data might be encrypted, but potential weak parts of the system can be 

exposed to hacking attempts. If the database that, for instance, contains users’ social security 

numbers is hacked, this can be used for criminal purposes, which must not happen. Today's 

technology is getting more advanced, but so are the hackers, and precautions must, therefore, 

be taken. To preserve the reliability to end-users, breaches and data leaks must not take place. 

The databases that store these data contain everything from transactions, bank information, 

address, specific user locations etc. If this information is leaked, the reliability to the 

providers will decrease, which will lead to negative consequences such as a reduction of 

users and thereby a loss of revenue for all.  

It is impossible to keep data secure and private if agencies cannot manage to keep track of 

what they have, where it is, and what its value is. The new GDPR is one step closer to the 

constant acknowledgement of the value and importance of personal data. However, with the 

complication and restricted timeframe for the integration of the regulations, it turns many 

organisations upside-down because they are forced to implement the necessary changes to 

bring themselves up to the standard required ("GDPR", n.d.). This can also cause the fast 

and sloppy handling of data, which can bring negative impacts to its security. 

With the above mentioned in mind, it is obvious that the handling of personal data is a 

concern for some users while being acceptable circumstances for others. Consequently, the 

actors must make it clear what the data is being used for and how it is being secured in order 

that interested users can feel safe about their data.  
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Incidentally, it is also important for the actors involved to implement and be sure to comply 

with the new GDPR legislation standards, without compromising the quality of handling 

data.  

9.2.4 Integration of multiple fare systems 

For MaaS to become a reality in Denmark, fare systems need to be integrated. By using an 

integrated and single payment system, a MaaS service allow users to completely pay for an 

entire trip, irrespective of changes within or between different transport options. As it is now, 

there are many different ticket providers in Denmark, such as DSB, Rejsekort and DOT, etc. 

These need to be merged in order to accomplish the element of convenience in MaaS. 

In existing MaaS solutions, two types of payment options have been presented: a monthly 

subscription, such as Whim in Helsinki, or pay-as-you-go, such as the current solution in 

Rejsekort. The monthly subscription allows operators, which could be Rejsekortet or a third 

party, to buy the service in bulk on behalf of the users, thereby enabling a discount. The pay-

as-you-go option, as the name states, entails users paying for each trip they have made.   

According to the article published by Deloitte in 2017, many fare structures are old and 

complex, and they mention ticketing schemes involving zones and day tickets, as we have 

in Denmark. Informant 10 also agrees on the complexity and confusion that zones are 

creating by stating:  

“Jeg vil gerne have zonerne afskaffet. Jeg har aldrig forstået det og det 

forvirrer mig (…) Lige meget hvor meget jeg sætter mig ind i zone systemer, 

så forstår jeg det aldrig”.  

According to the article from Deloitte (2017), MaaS systems will likely need a combined 

end-to-end version of pay-as-you-go, where the user pays for the whole trip from A to B and 

there are pricing combinations across different transport options. This will also increase the 

transparency and thereby lead to higher levels of satisfaction from users.  

9.2.5 Transportation operators and third-party aggregators 

One essential part of any MaaS is unquestionably the large transportation operators and 

third-party aggregators. The demand for expanding existing transport services has driven 

many operators to develop new ways of travel, e.g. bike sharing and car sharing.  
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Gaps in the public transport service have powered an increasing mass of small private 

providers, which independently offer differentiated transport services to satisfy user 

demands. This is where third-party aggregators come into the picture. Another essential 

element of MaaS is the third-parties. These are the creators of the concepts we know today, 

such as Uber, Lyft and peer-to-peer car clubs such as GoMore. A MaaS must also likewise 

be able to provide a model such as Airbnb and Uber, where the reliable providers link the 

services of the various private and public operators. The services they provide entail 

ordering, booking, and executing payments through one single solution in the form of a 

common platform. Achieving this kind of integration is essential, and often turns out to be a 

barrier for a MaaS, since it can be complicated to merge these, as it turned out with UbiGo. 

Normally, each operator has their own smartphone application from which their services can 

be purchased. They have their own payment solution within the application and each 

business upholds its customer relationship. However, to ensure a fully functional and 

successful MaaS, all players need to work together and create a common solution. A 

successful MaaS requires that all the players work together. Private-sector members might 

join the movement in the hunt for profits, whereas public (governmental) agencies will seek 

public benefits in the form of improved air quality, higher productivity, fewer accidents, and 

less required space for parking in cities. With convenience for end-users being one of the 

objectives with MaaS, a common platform is needed so users do not have to use several 

applications to get around (Deloitte Insights, 2017). 

 When implementing MaaS 
When it is time to implement MaaS there are some key questions that must be answered, 

namely how and where to start. In this section, we will offer a brief overview of our proposals 

of what to do, what must happen, and in what order, to implement a MaaS. 

1. The government should buy in 

The government and mayors of the cities involved need to see the advantages and support 

MaaS in the concerned cities. They need to be convinced about the potential MaaS can 

contribute to the cities as well as the country in general and eventually buy into the idea of 

a MaaS. 
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2. Public and private partnerships should be created with an open mindset. 

Many cities might refuse some large private contributors who have their own technology to 

provide in the integrated solution; however, the investment and innovative capabilities of the 

private actors are vital, which is why these must not be left out. 

3. Infrastructure and technological architecture agreement 

In order for every party to be able to participate – both public and private actors – an open 

architecture where private actors can fit in and integrate their solution must be built. The 

architecture needs to be flexible so that all actors can adapt and integrate their technology in 

order to create the best possible solution. 

4. Municipal transportation should also be involved. 

Regular buses and trains that currently assist citizens should be integrated into the MaaS 

system, to improve the efficiency of existing transport services and public resources. 

For a MaaS to function in Denmark, public organisations such as DSB also need to cooperate 

with private third-parties. They need to come to an agreement regarding roles, infrastructure, 

data providers, payment system providers, third-parties and the privacy and security of data.  
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Chapter 10 

10 Discussion 
This chapter will start with a discussion of the value by using outside-in and open innovation 

in this paper, followed by the pros and cons of our approach. We will also discuss the value 

of using the model adopted by Herbert Simon and presented by Chiu, Liang and Turban 

(2014). Lastly, we will discuss the key features presented in chapter 9. 

In a globalised world with a high volume of knowledge sharing, companies should not only 

depend on their own R&D. R&D is no longer a closed process, which only takes place within 

the company. Therefore, many companies focus on their users and their needs. According to 

the literature, open innovation and crowdsourcing projects have, in recent years, gained 

considerable popularity among companies. Netflix has, for instance, used crowdsourcing by 

creating a contest offering 1 million USD to anyone who could improve their 

recommendation engine by 10%. This attempt at utilising an exploration-exploitation 

strategy comes into play when we consider their efforts to exploit users’ knowledge. Netflix 

did a great job of exploring user tastes, preferences and behaviour to see what a particular 

user likes in order to provide him or her with even better services. In a similar fashion, we 

would suggest Rejsekort utilise their users in order to improve their products and services.  

Open innovation offers both advantages and disadvantages, which is why it is important for 

companies to take the relevant decisions and precautions. The advantage for Rejsekortet by 

making use of open innovation is that it makes it easier to adapt to technological trends. It 

will also provide Rejsekortet with a broader idea base and contribute to improving the 

internal knowledge about users’ demands and needs. The disadvantage of open innovation 

is that it can produce more faults in routine workflows, due to new ways of thinking and 

working. However, it is important to mention that just because companies make use of open 

innovation and an outside-in approach, it does not guarantee an improved performance 

(Bapuji, Loree & Crossan, 2011). Using open innovation can also have certain implications. 

It is necessary to have users who will be interested in taking an active part in contributing. 

For our concerns, it was important that their answers regarding ideas and challenges were 

sincere in order for us to suggest the best solution to solve their daily issues.  
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We are aware of the cost involved in this process for Rejsekortet, as they will have to 

coordinate, process and then utilise the data when including users. However, the literature 

argues for the importance of including users when developing products. For this reason, we 

used the four key aspects of customer involvement in product development: why, how, when 

and who to plan our research approach. 

As regards why to include the users, it was important to identify their challenges when using 

the product. It was necessary to foster brainstorming, dialogue and discussion in the focus 

group related to new ideas that would support their daily use. This eventually helped us to 

provide and create a more accurate prototype for Rejsekortet. We believe that a prototype 

with functionalities based on real user ideas and demands is more trustworthy and appealing 

to Rejsekortet, which is why this was performed.  

Regarding how to include the users, we were certain that a focus group was the optimal 

choice. The argument behind our choice is founded on the outcomes of the shared intellect 

of a group and the possibility to tap into this to enhance innovation. The collective 

knowledge was useful when questions about ideas to functionality in a potential application 

were asked. The participants were then able to build upon each other’s ideas, which resulted 

in concrete and useful data.  

When including users, it was also important to be aware and determined regarding the 

degree of involvement. The literature suggests that users are most involved in early or late 

stages, such as the idea and testing phases. We involved our users in the idea phase, also 

known as involvement by advice, which means that we only used their advice and they did 

not have any control, decision power or contract with us. This was conducted in this manner 

as our intentions were not to include them in the whole process and make them a team 

member. Our objective was instead aimed at exploiting their innovative capabilities to best 

possible meet their demands.  

With all the above factors in mind, it is also crucial to decide who to involve in the process. 

Our demands for our participants were only that they were users of Rejsekort. We managed 

to involve different people with a range of backgrounds because it is important that the 

participants could draw on local knowledge independent from others, as highlighted in the 

literature.  
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A group with very similar participants would not generate as much diversity of opinions and 

discussion as a group of people who are dissimilar. Therefore, it was crucial to obtain 

personal opinions in order to gain an insight into their daily life and challenges.  

With all the abovementioned considerations in place, we have been able to extract valuable 

knowledge and gain relevant insight related to the purpose of this paper. Relating to 

Rejsekortet as a payment solution in MaaS in Denmark, there are, however, still many 

aspects that must be adjusted to accommodate this.  

The present ticketing system in Denmark includes both Rejsekortet and many other solutions 

to pay for public transport services. This can be performed via the public operators and the 

various available solutions. It can be discussed whether many options are better than a few 

regarding ticketing, as it provides the users with alternatives. However, it also makes it 

complicated and confusing when users must make a choice about a journey. Today, many 

businesses have a smartphone application. If we look at other companies such as Oyster in 

London, there is a market trend where many transport operators develop an application to 

either support their travel cards or replace them. Our research shows that a MaaS in Denmark 

will provide integrated, transparent and green public transport. MaaS solutions have been 

tested and some have even been implemented and are still in use. Based on our findings, it 

is evident that a MaaS is beneficial for both the government, citizens and the climate. We 

have gained knowledge about user demands of convenience, transparency and the demand 

for a single common solution. In such a solution we have become aware of what 

functionalities the users of Rejsekortet are demanding as minimum and what they want 

beyond the minimum requirements. The users should, as a minimum, be able to check in and 

check out and see their balance as well as travel history. Beyond the minimum requirements, 

we also found out that the users would appreciate paying for what they use, also known as 

pay-as-you-go, rather than having fixed packages, as they have in Helsinki with Whim.  

Through outside-in, open innovation and our research method, we revealed that the users are 

demanding a more convenient way to pay for public transport. They would appreciate the 

value of having one solution instead of having to use DOT, DSB, Rejseplanen and 

Rejsekortet. One participant even suggested paying for city-bikes with Rejsekortet instead 

of a credit card, which was positively received by the others.  
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Another noteworthy event was the surprised reactions from the participants when we 

informed them of Rejsekortet not having a smartphone application, something of which they 

were not aware. In relation to an application, we asked the participants how they would feel 

if the application only synchronised every fourth hour, due to the current Rejsekort system. 

The general opinion was that the synchronisation time was too long and that they needed to 

have the information right away. We know that Rejsekortet’s current system has a 4-hour 

synchronisation time and is working offline due to operating safety factors. However, travel 

information in real-time in applications is not a new phenomenon, which is why it should 

equally be possible to implement such features in a smartphone application. This means that 

Rejsekort will have to adjust their back-end and make the necessary changes to 

accommodate these user demands. Real-time information to the users will imply that a great 

deal of data will be collected. This collected data can be misused; an important factor to 

consider in designing a MaaS. If a data leak would occur, the users will lose their trust in the 

concept. It is, therefore, important to encrypt and secure the data, in order that it will be 

secured in the best possible manner against hacking attempts, and thereby also make sure 

that they live up to the new GDPR standards. 

One of the most basic and fundamental elements of MaaS is to provide a common solution 

in the form of a smartphone application. Therefore, Rejsekort needs to adapt themselves to 

become a part of MaaS. It is vital to develop an application in order for the users to favour 

Rejsekortet beyond other potential competitors that might offer the same service. It is 

particularly important to develop the application so that it meets customer demands and 

provides the demanded features. This also falls back to our findings that Rejsekortet must 

make use of an outside-in approach to utilise their users’ innovative capabilities. When the 

concept of MaaS becomes a reality, there are several aspects to take into account and 

consider. Firstly, it is important that the government is convinced about the value. As the 

government has a climate goal of reducing emissions by 39% by 2030, MaaS must therefore 

seem appealing to investigate. The different actors need to develop and foster partnerships 

to create the best possible solution and guarantee reliable service. It is impossible to keep 

data secure and private if agencies cannot manage to keep track of what they have, where it 

is, and what its value is. If this information is leaked, the reliability to the providers will 

decrease, which will lead to negative consequences such as a reduction of users and thereby 

a loss of revenue for all.  
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Therefore, the relevant actors must provide a reliable service and thereby preserve the 

reliability to end-users. Additionally, it is necessary to build an open infrastructure where 

both public and private actors can integrate their technology.  This will also increase the 

transparency and thereby lead to higher levels of satisfaction from users.  

The next chapter will be the conclusion of this thesis. We will explain our findings and offer 

some final statements regarding what we have achieved in through the process. We will, 

lastly, consider the future perspectives for Rejsekort.   
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Chapter 11 

11 Conclusion 
In this chapter, we will conclude our findings based on our research questions. These will be 

concluded one by one to in order to comprehensively explore the findings. 

Our first research question addresses following questions: What is MaaS and how is it 

implemented in our European countries? 

The concept of MaaS is a significant solution for new mobility trends. It is not only 

convenient and smart, but also transparent in that it allows citizens to get from A to B in 

ways that are faster, easier, cheaper and cleaner than the currently available solutions. We 

have identified nine core characteristics of MaaS which must be managed when trying to 

realise a MaaS and have created a comparison table in order to compare the different 

solutions in Europe. One of the most successful MaaS concepts to date is the one in Helsinki 

known as Whim, which is still operating today. UbiGo in Sweden created a successful pilot 

project in 2014 but did not realise it; however, they are planning to implement the solution 

in Stockholm in 2018. In Germany they have Moovel, which is still operational; however, 

the concept has shortcomings regarding some features of a real MaaS. We believe the 

concept of MaaS is appealing, which is why many researchers have attempted to investigate 

the possibilities for realising such a solution in their country. The tendency is clear, and it is 

just a matter of time before many more jump on the bandwagon. 

Our secondary research question addresses: What does the Danish Public transportation 

system look like in Denmark? 

Research shows that there is an increase in the popularity of the public transport in Denmark. 

The Danish public transport has eight prominent actors, where DSB is the largest operator 

of trains in the entire country. DSB and Arriva Tog A/S are the two largest train operators 

in the country, while Metro A/S operates the Metros. Movia is known as Denmark’s largest 

bus operator, while operators of buses in Funen and Jutland is Fynbus, Sydtrafik, Midttrafik 

and Nordjyllands trafik. The Danish public transportation system consists of 945 zones, and 

allows people to move freely within some zones on the same ticket. There are many different 

forms of tickets to travel with, including one-way tickets, commuter passes and FlexCards, 

ungdomskort and pensionistkort. 
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 In Denmark, we have Rejsekortet A/S, which operates the travel card called Rejsekortet on 

behalf of the Danish traffic companies. Rejsekortet links everything together into one 

common solution that acts as both the ticket and payment solution. 

Our third research question addresses: How can we meet customer demands by exploiting 

their innovative capabilities? 

With our paradigmatic choice of critical realism, which states the real world exists 

independent from our observation of it in mind, we addressed our third research question. 

This was executed by conducting a focus-group interview to obtain deep and rich empirical 

data and thereby insights into the users’ daily use of Rejsekortet. This was important to 

identify issues, challenges and gaps when using Rejsekort for us to find a better solution. 

We used an outside-in approach and open innovation by involving the users in the idea phase 

when product-developing, which turned out to have great results. We found out that a 

smartphone application was highly sought after. According to the users, the application 

should, as a minimum, give them the ability to check in and check out without using a 

physical card. The users also saw the potential of using a single solution, such as Rejsekortet 

to pay for, e.g. city-bikes. All these ideas and thoughts were taken further into the project to 

create a prototype. 

Our fourth research question addresses: What could a potential application from 

Rejsekortet A/S look like in order to function as the payment solution in MaaS? 

Based on research, we decided to make use of a native-based application, because it is the 

fastest and most reliable type of smartphone application. Based on our findings from the 

previous chapter, we were able to conceptualise this by making a prototype which included 

both the participant's ideas and challenges and some elements of MaaS. With an estimation 

calculator from Otreva, we were able to make an estimated cost analysis of what each 

component would cost Rejsekortet to develop regarding the application. When developing 

an application there is the concern regarding privacy and regulatory challenges that 

Rejsekortet must be aware of and ensure to accommodate. Besides Google Play and App 

Store having some strict rules, Rejsekortet will have to accommodate the new GDPR that 

will come into force in May 2018. 
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Our last research question addresses the following: What are the necessary key features 

in a successful MaaS? 

Due to the variety of public and private actors in a MaaS, many different elements must be 

in balance. The government needs to see the value in MaaS to in order give it the green light. 

An open infrastructure is needed for all parties involved to integrate their technology and 

create an optimal solution. Developing and fostering partnerships with data-providers and 

third-parties is crucial to ensure the best possible storage user data securely and to maintain 

credibility from users. The integration of fare systems is a core element of MaaS, which is 

why this must be executed and agreed upon. Lastly, it is important to implement a MaaS in 

the correct order in order to create the best possible solution and avoid disputes among the 

actors involved. 

 

  



   

Page 115 of 154 
 

Chapter 12 

12 Future perspectives 
By making use of an outside-in approach and open innovation we were able to identify how 

this could benefit Rejsekort A/S. This approach has provided us with valuable knowledge 

about basic issues that users face on a daily basis when using Rejsekortet. It has also been 

proven that the wisdom of the crowd can be utilised in a way that is relevant as long as the 

right questions are asked. We have gained knowledge about their experience with the 

product, their issues and their desired functions and features. This is both concerned with the 

application and the public transport in general. According to the senior systems consultant 

from Rejsekortet, Ole Vildrik Thougaard, Rejsekortet is developing their product and system 

based on decisions from the owners as well as the board of directors (Thougaard, interview, 

2018). According to our findings, the primary success factors in innovative companies are 

the knowledgeable employees, the R&D division and the fault-tolerant culture within the 

company. However, as mentioned earlier, companies cannot only rely on their own R&D. A 

public transport ticket solution has a lifespan of approximately 25 to 30 years (Thougaard, 

meeting 1). This is, among other factors, due to the constant new development of 

technologies and the shorter product lifecycle, which is why continual innovation is essential 

for a company’s survival. This encouraged us to investigate the opportunities and the value 

of making use of outside knowledge and open innovation to improve Rejsekortet and their 

current solutions. Therefore, we encourage Rejsekortet to further test the approach and make 

use of an outside-in approach and open innovation when product development takes place.  

We made a comparison table based on nine core characteristics of MaaS and how far other 

countries are in regard to these features. These features cover elements such as transport 

mode, payment options, platform type and available functionalities. We must acknowledge 

our limitations concerning some information about the existing MaaS solutions, why some 

information is missing in the table. Albeit, Rejsekortet can make use of these in order to gain 

an insight into and see the different possible elements of existing MaaS solution throughout 

Europe. Rejsekort can thereby make sure to include the most relevant and optimal elements 

and tailor it to the Danish market. As to the idea of MaaS in Denmark, we must acknowledge 

our limits regarding knowledge about the relevant infrastructure due to the complexity this 

entails.  
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It will be complex because it involves many physical entities such as buses, metros, trains, 

car-sharing systems and payments, etc. Beyond this, it also involves many actors that need 

to keep track of their part of the agreement to provide a reliable transportation system. 

With a smartphone application supporting MaaS, it will become possible for Rejsekortet and 

the transport operators to make use of the data. Since the back-end system of the application 

will be retrieving a great deal of data on both users and their travel patterns, this will allow 

Rejsekortet to structure and process the data to gain valuable information that could improve 

their decision-making. For instance, it could create a better flow in public transport. 

Rejsekortet will have data on the users’ travel patterns and thereby be able to regulate the 

schedules based on the data. This contributes positively to Rejsekortet and could optimise 

their products and services.  

We developed a prototype based on our findings. We chose only to include the most 

important ideas and functionalities from both Rejsekort and MaaS combined. We hope that 

our prototype can contribute and be used as a basis for further development. Even though 

we obtained many great ideas and deep insight from our data, we still need to consider the 

users’ technical ability. We must pay key regard to their ability when considering 

technological obstacles when ideas are being suggested. For instance, one of the participants 

suggested to discard travel cards completely and only use a smartphone application. She 

recommended that it should be used with GPS, Bluetooth or NFC. If we take the example of 

NFC, using NFC from mobile devices will exclude iPhone users, as these do not support 

NFC. According to Ole Thougaard, 50% of Danish smartphone owners have an iPhone; 

therefore, it is not strategically reasonable to implement NFC. This is an example of the 

users’ limits regarding technical know-how, which is why their suggestions must be 

carefully considered for practicalities. This is the reason why not all suggested ideas from 

the users are included in our prototype when developing a smartphone application. Albeit 

we have not included all proposals, the users’ ideas and challenges will be the framework 

for our prototype, together with the core elements of MaaS.  

Based on our findings, the present fare system in Denmark can be labelled as old and 

complex. This is because it involves zones and day tickets, which indicates that it is time for 

a change. The concept of MaaS will change the way users will pay and travel with public 

transport. It will give the users more opportunities and transparency through the fare system.  
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It will be based on either pay-as-you-go or monthly subscription packages or a combination 

of both. The application will provide the users with the fastest, cheapest and best route where 

the price will automatically be calculated based on the user’s individual choice. MaaS will 

be able to make the fare system more transparent for the users, as it is going to be available 

through one common solution.  

If Rejsekortet wants to become the payment solution in MaaS, the least they need is a 

smartphone application that covers the aspects of MaaS. This includes features such as real-

time traffic updates, transportation options and the calculation of the most efficient routes in 

regard to price and time. Users are requesting an application now and it becomes even more 

vital when MaaS becomes a reality. So far, we have not seen a MaaS without a smartphone 

application. This is due to the fact that it does not work without an application, which is why 

this is crucial for Rejsekortet and in time to adapt to new trends.  
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14 Appendix 

 Appendix 1: Interview guide (Semi-structured interview) 

Semi-structured interview guide with Ole Vildrik Thougaard (9th of April 2018) 

1. Kan du kort fortælle os om din stilling hos Rejsekortet og hvad du laver? 

2. Hvad gør du, når du har en idé til noget nyt? 

3. Synes du, at det er nemt at få dine idéer ud i virksomheden? 

a. Ja/nej; hvordan/hvorfor? 

4. Er i begrænset af nogen barriere i forhold til udvikling? 

5. Hvor mener du, at der er størst optimerings potentiale hos Rejsekortet?  

a. (ex. produktet/processer/services/medarbejdere) 

6. Hvor mange penge har Rejsekortet at gøre godt om året? 

a. Hvad med specifikt til udvikling? (Har i tal på det?) 

7. Hvordan får Rejsekortet penge? 

a. (Af hvem, får I et fast beløb fra ex. DSB/staten)? 

8. Hvad afgør beløbet? 

9. Hvordan bliver pengene fordelt, når en rejse bliver foretaget? 

10. Hvis du går ud og spørger nogle tilfældig bruger på gaden om Rejsekortet, hvad tror du så de vil svare? 

 

 Appendix 2: Interview guide (Focus-group interview) 
This is a table, which contains information about the informants, who took part in the focus 

group interview.  

Information about focus group informants 

Informant number Name Occupation City 

1 Dilek Yildirim 
Medical Laboratory Scientist 

(Rigshospitalet) 

Brøndby 

Strand 

2 Niclas Undén 

Student (CphBusiness; 

International Business and 

Supply Chain) 

Søborg 



   

Page 126 of 154 
 

3 
Sheena Castle 

Christiansen Galvin 
Cand.merc.it (Netcompany) Gilleleje 

4 Sevkan Koyuncu Student (SDU; HA almen) Gentofte 

5 Saim Nazir Student (CBS; HA.IT) Gladsaxe 

6 Cansu Benli 
Student (DTU; Global Business 

engineering) 
Gladsaxe 

7 Canan Benli 
Student (RUC; 

Cand.scient.adm) 
Bagsværd 

8 Berivan Yavuz 
Cand.merc.emf (British 

American Tobacco) 
Frederiksberg 

9 Eliz Elif Erdem 
Student (Aalborg; Operations 

and Innovation management)  
Nørrebro 

10 Ahmad El Abbasi Student (CBS; E-business) Søborg 

 

The recording was stopped, due to the need of a break. The recording was therefore 

conducted in two separate recordings – part 1 and part 2. 

Part 1 

Question Time Answers 

1. Kan I kort introducere jer 

selv? 

a. Navn 

b. Alder 

c. By 

d. Beskæftigelse 

00:00 

– 2:50 

Already clarified in the table above 

2. Tre hurtige:  

1. Hvad bruger I rejsekortet 

til?  

2. Hvor længe har I haft det?  

3. Hvilken type rejsekort 

bruger I? 

2:55 – 

6:15 

Informant 1: Jeg brugte rejsekortet til at pendle 

frem og tilbage fra skole og hjem. Lige nu bruger 

jeg det bare, til når jeg skal et sted hen med det 

offentlige. Jeg har ca. haft det i 2 år og hvilken type 

rejsekortet, det er personligt. 

 

Informant 2:  Jeg bruger det egentlig også bare til 

at rejse frem og tilbage fra uddannelse og arbejde, 

fritiden. Når jeg skal et eller andet. Jeg har også haft 
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det ca. et par år – 2-3 år. Jeg anvender også det 

personlige rejsekort.  

 

Informant 3: Jeg har også brugt det til at komme 

fra og til studie, og arbejde. Men nogle gange har 

jeg også haft et ungdomskort. Så har jeg 

selvfølgelig ikke haft brugt det. Jeg har haft det i 3 

år ca. og har også haft et anonymt. Men bruger det 

personlige rejsekort nu.  

 

Informant 4: Jeg bruger det ren faktisk ikke så tit, 

men bruger det for at komme fra A til B. Jeg har så 

haft det siden det startede, og mit kort er anonymt.  

 

Informant 5: Jeg bruger det primært til at komme i 

skole, måske i ca. 2-3 år og jeg har det personlige 

rejsekort.  

 

Informant 6: Ja jeg bruger det også til skole, og 

tror at jeg har haft det i ca. 2-3 år og jeg har også 

det personlige rejsekortet. 

 

Informant: 7: Jeg bruger det når jeg skal herud og 

læse (CBS) og når jeg skal på arbejde. Personligt, er 

det også med billede eller er det bare med navn?  

 

Interviewer: Ja det er det. 

 

Informant 7: Så tror jeg, at har det anonyme 

rejsekort. Jeg tror at jeg har haft det i 2 år.  

Informant 8: Jeg tror også jeg har det anonyme 

rejsekort, da det er uden billede. Jeg veksler lidt 

imellem et rejsekort og et månedskort. Men 

rejsekortet, ja jeg ved det ikke. Det bliver primært 

brugt frem og tilbage på arbejde. Jeg har haft det ret 
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længe, men hvor længe ved jeg ikke. Da det bare lå 

derhjemme, så jeg tog det. 

 

Informant 9: Jeg bruger det personlige rejsekort og 

det er primært hver dag. Jeg rejser frem og tilbage 

på arbejdet og så rundt omkring. Jeg har så haft, 

lige siden det udkom.  

 

Informant 10: Jeg bruger det ikke ret så meget. 

Men har også det personlige rejsekort. Jeg har det i 

pungen, hvis jeg nu skal få brug for det. Men ellers 

bruger det jeg kun et par gange i løbet af måneden.  

 

Informant 1: Jeg kom lige i tanke om at jeg i en 

periode på 9 mdr. brugte periodekortet, da jeg 

havde en fast rute fra arbejde og hjem. Det betalte 

sig bare bedre. Så jeg har begge dele. 

3. Har I nogle problemer eller 

udfordringer, når I gør I gør 

brug af rejsekortet?  

 

6:17 – 

9:30 

Informant 5 – Altså jeg glemmer ofte at checke ud 

når jeg bruger det.  

 

Informant 8: Ja det er nok det største problem der 

er med rejsekortet og den der stemme der kører. 

Altså den er bare så automatiseret at din hjerne bare 

har vænnet sig til at når hun snakker om at du skal 

checke ud, at du ikke checker ud.   

 

Jeg tror det er et ret stort problem for mange.  

 

Interviewer: Så check ud er primært et stort 

problem. Andre? 

 

Informant 2: Det kan også være når man skal 

tanke op. Altså opfyldning af rejsekortet. At der kan 

gå op til 24 timer, altså at der går noget tid.  
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Informant 8: Det med at man altid skal have et 

vidst beløb stående på sin saldo, så nogle gange tror 

du at du har penge nok. Men du kan ikke trække 

under den grænse der hedder, er det 50 kroner? Det 

er noget der skal ligge der, i tilfælde af en bøde eller 

sådan noget (forudbetaling). Det er også irriterende.  

 

Interviewer: Så du savner et sted måske, hvor du 

kan se din saldo eller noget lignende. Er det det 

primære problem, at check ud?  

 

Informant 2: Det kan godt irritere mig nogle 

gange, at man ikke kan se hvor meget det koster for 

en rejse fra A til B.  

 

Informant 1: Altså jeg kan godt nok se det, når jeg 

bruger rejseplanen. Der kan man gå ind på se priser 

og så står der, hvad den koster med rejsekortet. Men 

jeg ved ikke om der er andre muligheder.  

 

Informant 9: Men ændrer prisen sig ikke 

sommetider?  

 

Interviewer: Med hensyn til hvad?  

 

Informant 9: Det kan jo godt blive dyrere, da kan 

koste mig 20 kr. at komme på arbejde, mens andre 

gange kan det koste 26 kr.  

 

Interviewer: Ja men det afhænger af tidspunktet 

du rejser på.  
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Informant 9: Ja okay, det giver måske også meget 

god mening. 

 

Informant 8: Nogle gange syntes jeg også at man 

oplever problemer, når man skal checke ud. Så 

gider den heller ikke bippe en ud, før man har 

prøvet et par gange og hvis man skal ud af bussen 

og døren lukker og den ikke gider at checke ud. Så 

er det stressende.  

 

Informant 1: Det var godt du sagde det. Jeg 

oplevede engang, at deres check ud maskine ikke 

virkede i bussen. Så fik jeg af vide, af 

buschaufføren at jeg skulle vente på næste bus kom, 

for at kunne få lov til at checke ud. Det kan jo 

ligesom tage 20 minutter, og så tænker jeg bare… 

er der virkelig ikke andre muligheder end at jeg 

skulle vente på en næste bus.  

 

Informant 4: Jamen kan man ikke checke ud på en 

app? Hvis man bare hopper af og siger nu min rejse 

slut.   

 

Interviewer: Nej, det er ikke helt den måde, det 

foregår på.  

 

Informant 8: Man ser jo også tit folk bare komme 

ind i bussen, for at checke ud. Fordi de har glemt 

det.  

 

Informant 1: Ja det er jo det man gør, fordi man 

venter indtil næste bus kommer. Fordi at standeren 

ikke har virket eller andet.  
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Informant 8: Hvad er bøden for ikke at checke ud?  

 

Informant 9: Er det ikke 50 kroner?  

 

Informant 1: Var det ikke 50 kroner?  

 

Informant 9: Ja.          

4. Mangler I noget i den 

offentlige transport og dets 

muligheder; er der noget i 

godt kunne tænke jer, som 

ikke er der i dag?  

9:30 – 

14:10 

Informant 8: Det er altid proppet helt op i den 

offentlige transport.  

 

Informant 2: Det må være alle de mennesker som 

der er i bussen eksempelvis, det er noget som går 

mig på. Specielt i 5C (bus), der er så mange 

mennesker at man kan risikere at skulle vente på en 

bus en eller flere gange, grundet så mange 

mennesker prøver at komme ind og skal med 

samme bus. Primært lige omkring det tidspunkt, 

hvor man selv skal benytte sig af det. Det er mit 

største problem.  

 

Informant 10: Så forbedrer kapaciteten i busserne?  

 

Informant 2: Ja i den grad.  

 

Informant 7: Jeg ofte syntes personligt, at der er 

ret beskidt i busserne osv. Hvis jeg skal på arbejde 

en lørdag morgen, så ligger der opkast og affald 

over det hele. Jeg tager primært toget på arbejde. 

Altså der er ret ofte vulgært og beskidt.  

 

Interviewer: Altså det er sådan at i London, hvis 

vi går lidt tilbage til rejsekortet, så fungerer det 

således at før du går ind, altså langt før du går 
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ind til det transportmiddel du skal bruge, så 

checker du ind. Derefter får du mulighed for at 

vælge alle de muligheder der nu er.  

I stedet for at du checker ind foran toget eller i 

bussen f.eks. – Er det noget som kunne være 

interessant for jer, her i Danmark? Kan I se 

nogle fordele eller ulemper ved det?  

 

Informant 5: Altså hvis man ved den kører lige om 

lidt, og man skal have sit rejsekort frem i forvejen. 

Så er det en fordel, at man gør det i forvejen.  

 

Interviewer: Altså foran bussen?  

 

Informant 5: Nej altså, før man kommer over på 

perronen. Ligesom i London.  

 

Informant 7: Det kunne nu være meget smart, hvis 

man havde en stander på busstoppestedet.  

 

Informant 8: Jamen det kommer også an på 

hvilken slags transport det er. Hvis det er en bus, så 

har man jo check ind standeren i bussen. Da er det 

jo ikke et problem. Men hvis det er i metro, som 

barer kører automatisk. Så er det måske meget rart 

at det er der inden.  

 

Interviewer: For jer, som ikke har været i 

London. Der er der sådan nogle standere man 

checker sig ind på, før man får lov til at komme 

ind og gør brug af alle de metroer der nu er til 

rådighed på den enkelte station.  
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Informant 1: Ja det med at have muligheden for at 

checke ud, altså hvis der var sådan en check ud 

halløjsa ved busstopstederne også. Da det primært 

er i busserne at de ikke virker.  

 

Interviewer: Er der nogen af jer, som har set 

noget i udlandet som I tænker det kunne være 

fedt at have?  

 

Informant 9: Ja det har de i Istanbul. Der har de 

det med at du betaler din billet, længe før du 

kommer ind på selve perronen.  

 

Interviewer: Hvad syntes du om det?  

 

Informant 9: Det er fint, det kunne jeg godt tænke 

mig at man indførte i stedet for det vi har nu. 

 

Interviewer: Hvorfor?  

 

Informant 9: Fordi at når man skal checke ud her, 

så kan man risikere at skulle vente en halv time på 

at få lov til at checke ud. Da folk kommer fra hver 

sin side og checker ud osv. til det bliver min tur.  

 

Informant 8: Jamen det kan man vel også med et 

nuværende?  

 

Informant 7: Ja men så nej, da man kan komme 

hurtigere til og så kan du komme hurtigere med 

transporten. Da du betaler på forhånd og så skal gå 

lidt, før du kommer til perronen. Så betalingen sker 

før og du kan så fortsætte uden nogle barrierer i 

form af kødannelse osv.  
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Informant 8: Jamen tænker, at hvis man har døre 

før vi kommer ind på stationen hvor man checker 

ind. Så har man jo bare en kø derude.   

 

Interviewer: Ja men der er til gengæld 10 døre.  

 

Informant 4: Jamen 10 døre. Så kræver det jo at 

der er supervision ved alle stationer og døre.  

 

Interviewer: Ja men du kan ikke komme i 

gennem, uden at checke ind.  

 

Informant 4: Jamen man kan da bare hoppe over 

f.eks.?  

 

Interviewer: Jo men der står stadig vagter, som 

kontrollere at folk ren faktisk checker ind og 

ikke hopper over.  

 

Informant 4: Ja så det kræver supervision ved alle 

stationer, 24 timer i døgnet.  

 

Informant 8: Ja men stationerne er også for små til 

10 døre, ved hver station. Altså hvis du går ned på 

fasanvej, hvor ville du så sætte 10 døre op?  

 

Interviewer: Ja, men nu er 10 døre bare et 

eksempel.  

 

Informant 3: Ja, altså det var mere i forhold til 

London. Jeg kan rigtig godt lide da jeg var i 

London, at man også kan bruge sit betalingskort 
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som betalingsmiddel. Hvis det har kontaktløs 

betaling i.  

 

Interviewer: Fordelen ved det er jo, at man ikke 

checker ind på samme måde. Altså hvis du 

checker ind foran i bussen eller i toget, så har 

man mere stress på. Kontra når man gør det 

langt før og efter ens rejse. Så står der jo ikke 

nogen foran toget eller bussen, og så har man 

derved nemmere ved at stige på, da man ikke 

skal vente på folk checker ind foran toget. Så 

man kommer altså direkte og hurtigere ind, så 

der er jo fordele ved de her standere.  

 

Informant 3: Ja så glemmer man i hvert fald ikke 

at checke ind eller ud.  

 

Informant 7: Altså jeg tænker lidt på en app, altså 

at man kan checke sig selv ud. Der hvor man nu 

stiger af. Ligesom når du skal købe en 

parkeringsbillet til din bil. 

 

Interviewer: Kunne det være noget?  

 

Informant 7: Ja især alle de udfordringer med at 

man glemmer at check ud, så kan den registrere via 

GPS eller lign.  

 

Informant 8: Det er jo oplagt, at der skulle være en 

app. Så jeg forstår ren faktisk ikke, hvorfor der ikke 

er en app. 

5. Har rejsekortet en app i dag? 14:10 

– 

15:20 

Informant 9: Det ved jeg ren faktisk ikke, men tror 

jeg har hentet appen engang. Den bad så om en 

kode, jeg ikke kendte til. Så derfor slettede jeg den 

igen.  



   

Page 136 of 154 
 

  

Informant 4: Jeg tror, jeg har set et eller andet.  

 

Informant 3: Jeg har aldrig downloadet den, men 

jeg tror de har en.  

 

Interviewer: Okay, du tror de har en? Hvad tror 

du man kan?  

 

Informant 3: Altså man kan sikkert se sin oversigt 

over sine rejser, ligesom man kan online.  Jeg 

tænker det er lidt det samme som hjemmesiden og 

selvbetjening.   

 

Informant 1: Ja og tanke op i appen vel?  

 

Informant 4: Jeg tror det er en meget kreativ app 

ja.  

 

Informant 1: Altså jeg bruger deres hjemmeside, 

jeg bruger ikke appen.  

 

Interviewer: I 2018, er det så ikke lidt old school 

at bruge en hjemmeside? Altså som jeg fik det 

fortalt engang, så var det var sejt at have en app 

for 5 år siden, men det ikke sejt at have en app 

mere, nu er det bare noget man har.  

Rejsekortet har faktisk ikke en app i dag, udover 

den der hedder check-udvej, som kun kan 

benyttes, hvis man glemmer at checke ud.  

6. Hvis de skulle lave en app, 

hvad skulle så være 

15:25 

– 

19:50 

Informant 4: Ja, det ville være at man kan checke 

ud på en app. Altså minimumskravet er vel, at man 
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minimumskravene for at I 

ville bruge den? 

 

a. Udover hvad den som 

minimum skal kunne 

indeholde, hvad ville så 

være rigtig fedt at have 

med?  

b. hvordan ville I så havde 

det med at 

informationerne på jeres 

rejsekort app bliver 

opdateret hver 4. time?  

kan checke ud, tanke op, se sin oversigt over rejser 

osv.  

 

Interviewer: Der må godt være flere funktioner, 

så I kan bare komme med de funktioner I mener 

er relevante.  

 

Informant 4: Ja, nu siger jeg bare de absolutte 

minimumskrav der bør være i en app.  

 

Informant 8: Ja også sådan noget som 

prisintervaller.  

 

Informant 10: Ja, at kunne se hvad ens rute koster. 

Altså fra A til B, hvad vil det koste? Det ville være 

rart at kunne se hvad det ville koste mig.  

 

Informant 6: Ja en plan over transporten.  

 

Informant 8: Bare et kort over transport generelt, 

hvad det koster. Det ville være meget fedt. Lidt 

ligesom bustavler, metrotider osv.  

 

Informant 10: Ja måske, hvornår det næste tog 

kører osv.  

 

Informant 7: Måske noget statistik over hvor 

meget man bruger sit rejsekort.  Det har jeg i hvert 

fald tit undret mig over.  

 

Informant 8: Ja det har jeg også. 
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Informant 9: Ja også mig.  

 

Interviewer: Den ha jeg ikke hørt før. Bare for 

at være sikker på at jeg forstår hvad du mener, 

vil du så lige uddybe det lidt?  

 

Informant 7: Ja f.eks. pr. uge, hvor mange antal 

gange har du så brugt det.  

 

Interviewer: Jeg er bare nysgerrig, hvad vil du 

bruge den information til?  

 

Informant 7: Ja bare til eget brug.  

 

Informant 1: Ja det kunne være smart, for så kunne 

man se om det kunne bedre kunne betale sig at købe 

pendlerkortet i stedet for det normale rejsekort.  

 

Informant 4: Jamen så er det da bedre, at appen 

fortæller dig at du bruger så og så mange penge, så 

det kan bedre betale sig for dig at gøre brug af den 

her løsning.  I stedet for at man som bruger skal 

selv sidde og regne sig frem til det.  

 

Informant 1: Det er også det hun mener.  

 

Informant 8: Altså ikke at man skulle regne, men 

at den både giver dig statistikker og anbefalinger 

selv. Du bør opgradere, du bruger så og så meget 

om måneden.  
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Informant 2: Ellers så skulle man lave en fuld 

rejseplan, i form af de forskellige transportmidler. 

Altså så de bliver koblet sammen til en rejse.  

 

Informant 10: Måske også en funktion, hvor den 

kan foreslå hvilken offentlig transport man skal tage 

fra destination A til B og hvilken den vil foreslå er 

billigst for en.  

 

Informant 8: Ja det kan faktisk være ret så 

relevant.  

 

Informant 10: Så det er den billigste løsning. 

 

Interviewer: Så 3 løsninger i form af den 

billigste, bedste og hurtigste alternative rute?  

 

Informant 10: Ja lige præcis.  

 

Informant 1: Ja det er rigtigt hvad han siger. For 

jeg har også lagt mærke til i rejseplanen at der er 

flere ruter, og de kan ren faktisk godt koste 

forskellige priser.  

 

Informant 10: Ja ligesom med momondo.dk f.eks. 

da man får 3 alternativer i form af den billigste, den 

hurtigste og den bedste rute.  Det er en måde man 

kan gøre det på.  

 

Interviewer: En ting er minimumskravene, men 

hvad kunne være rigtig fedt at have med så? 
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Informant 6: Rabatordninger kunne være rigtig 

fedt at have med.  

 

Informant 8:  Ja hvis du bruger det så og så meget, 

så får du det her i rabat. Konkurrencer kunne være 

en anden ting.  

 

Interviewer: Konkurrencer?  

 

Informant 8: Ja i form af noget belønning til sine 

brugere. Det kunne gøres på mange måder.  

 

Informant 1: At samle point.  

 

Informant 10: Ja eller give rabat, lidt ligesom 

mobilepay giver 5-10 procents rabat til forskellige 

butikker.  

 

Interviewer: Ja, det er korrekt. Det gør de. Ja 

smart idé.  

Det er jo sådan at vi selvfølgelig også har en 

holdning til rejsekortet. Men det er sådan, at da 

vi snakkede med Rejsekortet og fik nogle 

informationer. Så fik vi også af vide, hvorfor det 

fungerer som det gør. Det gav jo os, et rigtig godt 

indblik i hvorfor de gør som de gør og uden at 

komme for meget ind på det tekniske. Så vil jeg 

godt spørge om, hvis nu der var en applikation. 

Hvordan ville I så havde det med at jeres 

informationer bliver opdateret hver 4. time?  

Altså, når I tanker op eller foretager en rejse, så 

vil i først kunne se det i appen efter 4 timer.  
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Informant 10: Det vil være for lang tid, det skal 

ske med det samme, nu, her. Altså når jeg tanker 

op, så vil jeg gerne se at nu har du 50 kr. på din 

saldo og ikke sidde og vente i op til 4 timer, før jeg 

kan få en bekræftelse på at nu er pengene kommet 

ind. 

 

Interviewer: Så det vil tage for lang tid?  

 

Informant 10: Ja jeg ville få stress af det.  

 

Interviewer: Er der nogen andre transport apps 

i bruger udover overhovedet?  

 

Informant 1: Rejseplanens app bruger jeg rigtig 

meget.  

 

Informant 3: Ja jeg bruger også rejseplanens app.  

 

Informant 9: Rejseplanen ja.  

 

Informant 2: Ja, jeg bruger DOT’s app til tider.  

 

Informant 10: Ja eller google maps. Der kan man 

også se afgangene på offentlig transport. Så hvis du 

fortæller den, at du skal tage det offentlige. Så 

fortæller den dig ruter og afgange på offentlig 

transport.  

7. Hvad skal der til i den 

offentlige transport, for at I 

aldrig ville købe en bil? 

20:10 

– 

33:52 

Informant 2: Det skal være billigere, meget 

billigere. 
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Informant 7: Hvis det virkede optimalt. Jeg synes 

altid der er noget galt med det offentlige; 

sporarbejde, forsinkelser osv.  

 

Interviewer: Så hvis der ikke var så meget 

sporarbejde og forsinkelser, så ville du aldrig 

købe en bil? 

 

Informant 7: Det skal også være billigere. 

 

Informant 2: Der skal være bedre flow. De skal 

bare fungere. Der hvor jeg bor, er der eksempelvis 1 

eller 2 busser frataget.  

 

Informant 10: Der hvor jeg bor, der er offentlig 

transport også svært at komme til. Du skal helt ud 

på hovedvejen. De små villaveje der kører intet. Der 

skal man op til hovedvejen og tage de større kendte 

busser. 

 

Interviewer: Jeg ved ikke hvem der sagde det, 

men der var en der sagde det skulle være 

billigere. Jeg har bil og jeg betaler alene 1000 kr. 

for brændstof om måneden. Udover det er der jo 

forsikring og vedligeholdelse, afdrag på lån osv.  

 

Informant 2: Det afhænger også af din bil og hvor 

meget du kører osv. Jeg giver jo 630 kr. om 

måneden.  

Generelt set, synes jeg ikke det er billigere at tage 

transport. Hvis du tænker på hvad du får ud af det. 

En bustur som starter fra 15 kr. Det er jo heller ikke 

så luksus som at køre i bil.  
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Informant 7: Jeg bruger bil når jeg skal i skole i 

Roskilde netop fordi det er for dyrt at tage det 

offentlige. Hvis jeg skal have et månedskort, koster 

det næsten det samme som at skulle betale 1000 kr. 

til benzin. Der kan bilen bedre betale sig. Når jeg til 

gengæld bare skal ind til byen så bruger jeg mit 

rejsekort. Fordi det er nemmere.  

  

Informant 3: Personligt vil jeg altid bruge det 

offentlige, men jeg synes også der skal være et 

bedre flow. Da Uber var i København, brugte jeg 

helt sikkert mere det end det offentlige, da taxa er 

for dyrt. Og hvis det kommer tilbage, så vil jeg klart 

bruge det frem for det offentlige.  

 

Informant 10: Jeg vil gerne have zonerne afskaffet. 

Jeg har aldrig forstået det og det forvirrer mig. Det 

skulle fungere således, at man køber en billet 

eksempelvis fra region til region. For at komme fra 

Gladsaxe til Fields skal jeg igennem fire zoner, det 

koster mig cirka 80 kroner. En fast pris til en billet, 

som er tidsbegrænset. Lige meget hvor meget jeg 

sætter mig ind i zone systemer, så forstår jeg det 

aldrig.  

 

Interviewer: Hvad nu hvis man inkluderede 

bycykler i den offentlige transport? 

 

Informant 4: Det ville være nice. Det ville være 

konge. Det ville være det bedste der er sket med 

offentlig transport i Danmark. 

 

Interviewer:  Hvis det blev en fast del af den 

offentlige transport, ville i bruge det? 
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Informant 4: Jeg ville bruge det. 

 

Informant 10: Det kunne sprede mennesker mere, 

og aflaste andre transportmidler som tog og bus.  

 

Informant 5: Det bliver også billigere for rejser 

med kortere distancer. 

 

Informant 9: Men cyklerne har også deres egen 

stander. Så man kan ikke parkere den hvor man vil. 

Hvis ikke den er tæt nok, hvorfor skulle jeg så tage 

den? 

 

Interviewer: Hvor langt går du hjem, når du 

stiger af bussen? 

 

Informant 9: 750 m 

 

Interviewer: Men hvad nu hvis den stander var 

400 m fra dit hjem? 

 

Informant 9: Så havde jeg nok brugt den. 

 

Informant 7: Det koster jo penge for staten og der 

ville jeg hellere have at de forbedrede det der var, i 

stedet for at inkludere nye ting.   

 

Informant 4: Det er jo også en markant forbedring. 

Der er mindre mennesker der bruger tog og bus, 

hvis man kan bruge cyklerne.  
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Informant 7: Jeg har aldrig set en bycykel der hvor 

jeg bor. Kun i København og jeg skal jo netop 

bruge den til at komme til København. Jeg kunne 

godt finde på at cykle 10 km til København, hvis 

der var bycykler.  

 

Informant 2: Jeg har heller ikke en cykel, så jeg 

ville også kunne finde på at gøre det, hvis det var 

godt vejr.  

 

Informant 10: Det kunne også være rart at tage 

cyklen fra hvor jeg bor til station. 

 

Informant 8: Er det ikke lidt besværligt at oprette 

sig på de der cykler? 

 

Informant 10: Nej, måske er første gang lidt 

besværligt fordi du skal skrive dankort 

informationer osv.  

 

Informant 1: Kunne man ikke bare undgå det og 

bruge rejsekortet? 

 

Informant 10: Jo det kunne være rigtig smart, hvis 

man bare kunne scanne det ind og betale sådan. Det 

ville gøre det nemmere, så man slipper for at skrive 

kode og mail hver gang, hvilket er irriterende. 

 

Informant 1: Man kan lave en firecifret kode når 

man bruger rejsekortet til cyklerne. Så mindsker 

man chancen for svindel. 

Part 2 
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8. Introducer MaaS og spørg om 

følgende:  

a. Hvad synes I om 

idéen? (Fordele, 

ulemper, god idé, 

dårlig idé, for 

indviklet... osv.). 

00:00 

– 

12:31 

Informant 5: Jeg synes det er en perfekt idé, især 

det med at man kan inkorporere cyklerne. Det gør 

det også billigere, tror jeg. 

 

Informant 2: Det giver en forøget 

gennemsigtighed. Lidt ligesom, når man 

kombinerer rejsekortet og rejseplanen på en gang 

 

Informant 8: Jeg tror også det gør det mere 

komplekst at der er så mange dele. Selvfølgelig 

behøver du ikke at gøre brug af alle de forskellige 

dele, men… ja... 

 

Informant 5: For mig ville det være bedre, hvis jeg 

bare kunne betale for præcis, hvad jeg bruger, i 

stedet for at du betaler for en pakke, som du gør i 

Helsinki. 

 

Informant 8: For unge mennesker er det helt klart 

effektivitet og tilgængelighed ved det her, der 

tæller. At alt ting bare er nemt og det er på en app 

og du skal ikke tænke så meget. Den viser de 

muligheder du har og du fyre pengene ind her og 

der en app til både det ene og det andet. Det tror jeg 

vil gøre det meget lettere, men til gengæld for de 

ældre vil en app nok ikke være løsningen, men for 

de unge, helt klart. At centralisere det hele om en 

app, som du siger, det er ret smart.  

 

Information 1: Hvad med de ældre der ikke føler 

sig så trygge ved det elektroniske. Nu tænker jeg på 

min mor. Hun har hørt om rejsekortet men hun ved 

ikke hvad det indebærer. Jeg har fortalt hende det 

kræver at hun husker at checke ud, men hvordan 

kan man sikre sig at en ældre kan bruge det. Det 

tænker jeg på.  
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Interviewer: Mulighederne er der, men det kan 

stadig fungere som det gør i dag. De andre ting 

er bare et plus, til dem der vil bruge det.  

 

Informant 3: Skal man stadig bruge et kort så?  

 

Interviewer: Hvad vil du da ellers bruge? 

 

Informant 3: For mig, fremtidsmæssigt, så har vi 

slet ikke noget rejsekort. Så er det automatisk det 

hele. Altså med noget bluetooth når du går ind i 

bussen, ved den du er gået ind enten via en telefon 

eller et rejsekort. De ældre ved jeg godt bliver et 

problem, men det et fremtiden. Så er der ikke noget 

ekstra kort vi skal have.  

 

Informant 10: Eller kunne man bruge en app, hvor 

lokationen også er med, så den er mere præcis.  

Med hensyn til det med de ældre, så tror jeg ikke 

det bliver et problem. Det er måske ondt sagt, men 

om 20 år er der få personer tilbage der ikke kan 

finde ud af at bruge IT, så er det os der er de gamle 

og vi er født med tech. Ellers må de lære det.  

Og du siger at taxier bliver en del af det her, hvad 

ville de ikke gøre for trafikken i byen? 

 

Informant 8: Ja, men lad os sige hele den løsning 

er så optimal, så vil flere også efterlade bilen 

derhjemme, og så vil der jo automatisk være mindre 

trafik.  

 

Interviewer: Hvis man tager hele idéen, hvad er 

det så der giver mest værdi for jer? 
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Informant 5: Fleksibiliteten. At man selv kan 

justere hvad man har brug for. Jeg ved ikke hvor 

glad jeg ville være for en fast pakke, men jeg ville 

være glad for at man bare kan tage cyklen, hvis man 

mister bussen.  

 

Informant 4: Jeg ser også mest value i at du betaler 

for hvad du bruger og ikke betaler månedligt. Fordi 

det påtvinger folk til hele tiden at gå ud ad døren for 

ellers er det bare penge der ryger.  

 

Informant 5: Ja, for hvis man ikke bruger pakken 

så ofte, så er det jo bare spild og så melder man sig 

bare ud.  

 

Interviewer: Nu er den pakkeløsningen noget 

man har i Finland. Det er én måde at gøre det 

på. MaaS er jo bare et koncept og det er ikke 

nødvendigvis sådan det kommer til at fungere 

her i Danmark. Det kan godt være, at det 

udelukkende bliver pay-as-you-go, så man 

udelukkende betaler for hvad man bruger.  

 

Informant 10: Men hvis man bruger den løsning 

med pay-as-you-go og man benytter det meget, så 

bliver pakkeløsningen måske alligevel billigere for 

nogle.  

 

Informant 4: Ja, ligesom med et pendlerkort.   

 

Informant 10: For at svare på dit spørgsmål med 

hensyn til mest værdig så tror jeg nok 

brugervenligheden tæller højst, at alt er på en 

platform.  
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Informant 1: Og overskueligheden også.  

 

 

 

9. Hvis I skulle designe offentlig 

transport, hvordan skal det så 

fungere for at være perfekt? (I 

behøver ikke at tænke på, 

hvordan det skulle kunne lade 

sig gøre, bare kom med jeres 

idéer) 

12:35 

– 

14.35 

Informant 5: Altså med hensyn til metroen, 

ligesom i udlandet, der skal man bare checke ind én 

gang og betale en gang og så kan man skifte mellem 

som mange liner man har lyst til på den ene bilet.  

Sådan ville jeg gøre det. 

 

Informant 10: Igen, så ville jeg afskaffe zonerne. 

Fra Amager til Frederiksberg skal du betale for 

forskellige zoner. Det er forvirrende. En enkel bilet 

løsning, hvor du betaler ved at checke ind, bruger 

det du skal, og checker ud igen uden at tænke på 

zonerne.  

 

Informant 3: For mig, skal man stadig slet ikke 

checke ind, hvis det skal være rigtig fremtid også. 

Så skal det bare være hvor alt er smart, ligesom 

Internet of Things, hvor alt kommunikere med 

hinanden. Busserne skulle også køre af sig selv, 

ligesom metroerne og det hele sker automatisk. Om 

det så er GPS eller bluetooth hvor man går ind og 

det hele sker ad sig selv.  

10. Syntes I at det er vigtigt at 

rejsekortet inkluderer brugere, 

når de kommer med nye ideer 

eller produkter og hvorfor?  

- Hvad kan de få ud af det? 

14.38 

– 

21:00 

Informant 7: Der tænker jeg det er en klar fordel, 

at de inddrager os. Så er det tværfagligt og alle kan 

komme med deres bud så finder man en fælles 

løsning. 

 

Informant 2: Jeg tænker at det er os brugere der 

bruger kortet på daglig basis, så derfor er det klart at 

vi er dem der har kritik til kortet og forbedringer til 

produktet.  
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Informant 1: Ja, det er os der støder ind i 

problematikker.  

 

Informant 8: Jeg synes også bare at vi som brugere 

ofte bare gerne vil have løsningen og så er vi ret 

gode til at være bagkloge. Vi vil gerne inddrages, 

men samtidig har vi ikke lyst til at blive inddraget. 

Det skal bare ske. Men jeg tror det er meget vigtigt 

at det er personaliseret, altså at det er customized. 

Vi vil gerne have at det lige er netop til mig. 

 

Informant 4: Jeg synes netop det modsatte af hvad 

du siger, at man ikke skal inkludere brugere, men 

bruge artificial intelligence og Big data til at finde 

ud af hvordan det skal fungere.  

 

Informant 2: Det kommer vel lidt an på hvor 

præcis information du vil have. Hvis du bare bruger 

Big Data, så får du kun et generelt og 

gennemsnitligt billede af det. Hvor at hvis du 

interviewer brugere, så får du et uddybende svar.  

 

Informant 4: Men hvis du logger ind med din 

Facebook på Rejsekort har du allerede sindssyg 

meget data. Hvis de så samtidig kan se hvordan dit 

pendler program ser ud til hverdag og samtidig 

tager dine data fra bycyklen, så har de data på lige 

præcis hvor du befinder dig henne 24 timer i 

døgnet.  

 

Informant 10: Der er nok også mange der vil synes 

at det er skræmmende at man bliver overvåget.  
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Informant 8: Men har vi ikke allerede vænnet os til 

det?  

 

Informant 10: Jeg tror at det med geo-data bliver 

en smule mere skræmmende.  

 

Informant 8: Det er jo allerede sat til på din 

iPhone. Jeg kan vise dig et sted på din iPhone, som 

viser dine mest besøgte steder.  

 

Interviewer: Hvad med dem der sidder I 

rejsekort, lad os antage de bruger rejsekortet til 

dagligt. Er det så ikke nok med bare dem? 

 

Informant 2: De har nok også en bias i forhold til 

rejsekortet. Men de ville også godt kunne bruges. 

 

Informant 5: De har også mere information. Så de 

kender mere til dets begrænsninger. 

 

Interviewer: Er det en fordel eller ulempe? 

 

Informant 5: Det kan være begge dele. De kender 

måske dets begrænsninger, men så har de måske 

ikke så meget fantasi til at finde på nye løsninger. 

De ville måske være for hurtige til at skyde 

løsninger ned.  

 

Informant 3: Jeg synes det er vigtigt, fordi det er 

os der bruger det, men måske også dem der ikke 

bruger det. For at finde ud af hvad der skulle til for 

at de gad at bruge det. Men det er helt sikkert bedre 

at spørge brugere end dem der bestemmer i 

virksomheden. Også i forhold til behov, så er det 
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altid forskelligt og andre gange ligger der dybere 

ting end bare at sige hvad man gerne vil have, men 

også at få en forståelse for deres hverdag og 

hvordan det hænger sammen.  

 

Informant 7: Nu kan jeg snakke inden for mit eget 

fagområde. I mange kommuner er man begyndt at 

inddrage brugere både private og offentlige for at få 

lidt mere innovative idéer. Det kunne man jo også 

her. Det koster jo meget, der skal jo være nogle der 

facilitere, men det giver også rigtig meget på mange 

områder.  

 

Interviewer: Nu ved jeg ikke om I hørte det, 

derovre, men er det ikke nok med dem der 

allerede arbejder i rejsekortet, og hvorfor?  

 

Informant 7: Ikke nødvendigvis. De kan jo have 

deres egen viden, men som bruger kan man have en 

anden opfattelse af det. 

 

Informant 8: Altså generelt er større mængder data 

jo bedre. 10 mennesker der samles og diskuterer, er 

måske ikke lige så en valid empiri som hvis du har 

en masse data, men selvfølgelig skal det ikke være 

4 medarbejdere i Rejsekortet der siger ”det her, det 

gør vi”. De skal jo have noget at basere det på.  

 

Informant 5: Ja, de skal jo kende de forskellige 

behov for både de unge og de ældre osv. osv.  

 

Informant 3: Det kommer vel også an på hvilke 

paradigme man baserer det på. Hvis man tager det 

ud fra det fortolkende paradigme, vil man jo sige, at 

det er fint med 10 så længe det er dybdegående. Det 

positivistiske paradigme vil jo selvfølgelig sige jo 
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flere mennesker jo bedre. Så det afhænger vel også 

lidt af det.  

11. Føler I, at I ville være i stand 

til at komme med brugbare 

idéer til Rejsekortet A/S i 

tilfælde af, at de skulle 

udvikle et nyt produkt? 

21:15 

– 

22:05 

Informant 10: Inputs i forhold til funktioner, 

brugervenligheden. Lyt til os der bruger det og lyt 

til os omkring hvilke funktioner vi savner mest. 

Spørge os ind til hvilke værdier vi værdsætter mest. 

Det er nok noget der vil kunne øge værdien af 

rejsekortet.   

12. Lad os antage at Rejsekortet 

laver et nyt produkt; Hvad tror 

I at I ville kunne bidrage med, 

både som individ og som 

gruppe? 

22:22 

– 

23:30 

Informant 10: Der er jo forskel på et individ og en 

gruppe. En gruppe vil have mere magt og der er 

større chance for at vi bliver hørt. 

 

Informant 7: Det er også mere helhedsorienteret 

end bare hvis det var en enkelt person. 

 

Informant 2:  Fordelen ved at være alene er jo 

også, at nogle måske først der ville turde sige sin 

100 % egen mening. I forhold til hvis du sidder i en 

gruppe, der ville nogle måske ikke kunne sige sin 

helt egen mening. 

 

Informant 3: Det gode ved at være en gruppe er 

også at man kan bygge videre på de andres idéer.  
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 Appendix 3: Organisational structure 

 

 Appendix 4: Link to “Meeting 1” with Ole Vildrik Thougaard 
https://drive.google.com/drive/folders/1uI28OKRAMFhNfX8GWQ9yLinIvrMaW2ex?usp=sharing  

 Appendix 5: Link to “Semi-structured interviews” with Ole Vildrik Thougaard 
https://drive.google.com/drive/folders/1uI28OKRAMFhNfX8GWQ9yLinIvrMaW2ex?usp=sharing 

https://drive.google.com/drive/folders/1uI28OKRAMFhNfX8GWQ9yLinIvrMaW2ex?usp=sharing
https://drive.google.com/drive/folders/1uI28OKRAMFhNfX8GWQ9yLinIvrMaW2ex?usp=sharing

