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Executive summary 

The passenger numbers in the Danish public transportation is stagnating. This is a critical issue if 

the passenger increase – and carbon emission targets set by the government for public 

transportation should be achieved. Consequently and effort in this thesis has been made to 

identify how this issue can be solved. It is identified that the overall value proposition offered by 

public transportation is too low and is one of the main reasons why congestion in the road-traffic 

is still increasing. As a result of the preliminary findings, this thesis focuses on commuters, who 

are the main market segment for public transportation, since they have a continuously need for 

transportation. Furthermore the focus is on suburbs of the capital region of Denmark. This focus 

is taken because most of the cars, that are creating congestion, stems from the commuters living 

in the suburbs. These commuters do not have a better alternative to their car. Through conducted 

interviews and collected data the following findings have been identified. (1) It is recommended 

that changes in the current setup within public transportation are necessary. It is critical to 

amplify partnerships between the different factions of public transportation, enhancing knowledge 

sharing and co-development to boost innovation of public transportation as a whole. The 

partnerships are also important because commuters see public transportation as a whole. (2) 

When the partnerships are developed, it is necessary to co-develop ‗Rejseplanen‘ into a real-time 

travel planner, which utilizes the internet and smartphone technologies already present to a 

higher extent. This should be seen as a tool that would benefit the commuters when travelling 

with public transportation, thereby increasing the overall value proposition. (3) To facilitate a 

better utilization of public transportation and a higher overall value proposition it is recommended 

that a new public transport solution is implemented. The current setup does not fulfil the 

commuters‘ needs, and therefore it is difficult to change the commuters‘ behaviour. The Rapid 

Transit Shuttle (henceforth, RTS) is a small bus combined with a flexible and user friendly 

solution that appeals to the commuters. Besides the commuter appeal it has a high 

complementary effect within public transportation, because the RTS‘s primary function is acting 

as a feeder transport solution for the main types of transportation (i.e. Trains, Regular Buses and 

Metro). (4) It is recommended that the RTS idea should be implemented as a part of an 

innovated business model. The four recommendations above will result in a higher increase of 

commuters within public transportation, because it will ensure a better utilization of public 

transport. It is found that a better utilization will have a positive effect on the environment. (5) 

The final recommendation is to implement an RTS solution based on electric powertrains and 

electric vehicle infrastructure. This will generate a decrease in carbon emissions, which will 

contribute to meet the carbon emission target set by the Danish government. It is concluded that 

if the thesis‘ recommendations are followed, developed and implemented the public transport 

sector will have a higher probability of reaching and contributing to the government‘s targets.   
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1 Introduction & Research Question 
One of today‘s most debated topics in the world is the global climate changes. Generally 

speaking, there are two differing opinions on why the average temperature is rising, the poles 

are melting and we experience not only an increase in hurricanes, floodings and droughts, but 

also a dramatic increase in their intensity. One party claims that the changes are caused by 

human behaviour; the other party neglects this by pointing to the fact that climate changes 

have occurred several times throughout history long before mankind even existed. Regardless 

of one‘s standpoint in the debate it is a fact that pollution caused by humans – traditionally in 

the Western world, but now also in certain Asian countries – have risen substantially and that 

most countries‘ politicians pay close attention to the subject due to either idealistic standpoints 

or to capture votes.   

In addition to pollution as a result of increased production of goods on a global scale, one of 

the big culprits in the debate is carbon emissions from transportation. Consequently, most 

western countries have begun aspiring for cleaner urban mobility and, as a result, the scientific 

hunt for cleaner future transport solutions and offerings has been intensified. While scientists 

spend years searching for cleaner and more efficient solutions a current alternative to cut 

carbon emissions in the transport sector is to inspire commuters to transfer from cars to public 

transportation.  

Denmark has a reputation for having one of the best public transportation infrastructures in 

the world and yet an increasing number of Danes choose their car as their primary means of 

transportation. This trend produces mostly negative externalities and, not surprisingly, both 

politicians and other stakeholders discuss how to turn this trend around. The main negative 

results of increased car traffic are increased pollution, more congestion, less traffic safety and 

last but not least a negative effect on the Danish macroeconomics through the many working 

hours spent being caught in traffic.  

In regards to congestion, especially the Capital Region of Denmark is influenced as the amount 

of traffic in the region has increased dramatically during the last decade without a 

corresponding increase in capacity. This, uncounted for, mismatch has lead to severe 

congestion problems which in turn lead to loss of working hours. As early as 2001, calculations 

showed that congestion in the capital area caused a loss in 120,000 working hours pr. day or 

16,000 full-time jobs a year (Nielsen, 2007) and researchers from Danish Technical University 

have calculated that the traffic congestion cost for the Danish society is approx. 6 billion DKK a 

year (2001) (Ibid.).  
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An old saying is that ―numbers never lie‖ and one doesn‘t have to be a mathematician to see 

that the capital region is facing a huge problem. The short term way to solve the congestion 

problem would be to increase the capacity of the road infrastructure, however, the 

confederation of Danish Industry has pointed out that this will only cause an even higher 

frequency of road-transport and move the congestion to new bottlenecks.  

Seeing as an expansion wouldn‘t solve the problem, the only other alternative is to decrease 

the amount of cars on the road. Calculations from The Danish Road Directorate state that a 

decrease of 10% in road-traffic can cut down the congestion by 50% (DI, 2006, p. 19). 

Reaching this 10% decrease requires changing the mindset and attitudes of current car owners 

in order to attract them to use public transportation. The most appealing way of attracting 

them is by increasing the perceived value proposition offered by public transportation 

compared to that of using a private car. 

The capital region in Denmark holds a population just below 1.7 million people, which counts 

for just above 30% of the total population. Of all travels in the area only 10% are taken via 

bus or train while more than 50% of all travels are done via car (CRD, 2009). Hence, there is a 

great potential for improvement of the current utilisation and development of new public 

transportation initiatives. However, the picture of public transportation in Denmark is blurred. 

Many different bodies, organizations and agendas are involved in the decision-making process. 

In order to increase the number of people using public transportation it is important that the 

many organizations co-ordinate and communicate their service offerings in a simple, coherent 

and user friendly way. With this point of departure I now move on to present the research 

question of this thesis. 

1.1 Research Question 

How can the Danish Transport Authority and Movia, within the public transportation sector in 

the Capital Region of Denmark, (1) reach the passenger increase target and (2) contribute to 

meeting the carbon emission target set by the Danish Government, without significantly 

increasing the budgets for each of the implicated municipalities?  
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1.1.1 Elaborating on the Research Question 

In order for the reader to fully understand the Research Question, I will now elaborate on its 

different elements. 

The Danish Transport Authority is responsible for planning and coordinating public 

transport. Danish Transport Authority governs the public transport sector on behalf of Ministry 

of Transportation.  

The passenger increase target is set by the Danish government and is specified as; half of 

the increase in transport goes public. 

The Danish carbon emission target is according to the Kyoto-protocol to decrease the 

emissions by 21 % in the period from 2008 to 2012 compared to the level from 1990. The 

current decrease is at 13 % (Danish Energy Agency).  

2 Research Field 
This part will put forward my essential thoughts that have created the basis for the nature of 

the thesis. The Research Field is meant as guidance to the reader while evaluating the content 

and structure that I have chosen in my process of answering the research question.  This way, 

I achieve a stronger focus in the thesis by forgoing methodological, theoretical, and empirical 

aspects that are considered less important. In this connection, I will also describe the identity 

of the thesis to establish clarity in spite of its complexities. 

As this thesis belongs under the M.Sc. Management of Innovation and Business Development 

line, its focus area corresponds to the two core disciplines of this education: Innovation and 

Business Development. Note that for innovation, I apply a holistic definition that includes not 

only product or service innovation, but the innovation pertaining to business models as well. 

This way, my thesis offers a new way of unlocking the yet to be explored potential in public 

transportation – an innovation.  

2.1 Research Focus 

This thesis' research focus is to: 

 Identify and highlight the major issues/dilemmas in the Danish public transport sector, 

which in a negative way have affected the development of the sector. Furthermore, the 

focus will come across the existing barriers and potential opportunities.  

 Identify what types of drivers are affecting the passengers‘ decision when choosing 

means of transportation. 
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 Identify applicable technologies and core capabilities that will enable The Danish 

Transport and Movia to increase the current value proposition and decrease the carbon 

emissions, with the passenger drivers in focus. 

 Apply relevant theoretical frameworks that will enable me to structure my findings in 

the market analysis  

 Present an innovated solution that will help The Danish Transport Authority and Movia 

to reach the passenger target as well as the emission target. 

 Analyse the solution in a SWOT-analysis, to create a structured overview prior to 

innovating a business-model. 

 Innovate a new business model, which will provide The Danish Transport Authority and 

Movia the required overview to increase the value proposition of the public 

transportation in The CRD. 

2.2 Thesis identity 

Before moving any further, I ask the reader to keep the following five central points in mind: 

1. This thesis is written for both the Danish Transport Authority and Movia. 

Traditionally many theses are only addressing one case company. However, seeing as 

both the DTA and Movia are highly involved in public transportation within The CRD and 

have the decision-making power to enable changes, their mutual interest and 

challenges are addressed.  

2. This thesis is mainly about buses and how the current development can be changed 

to unite public transportation, increase the number of commuters, and decrease the 

carbon emissions.  

3. This thesis is meant to benefit the commuters and enable them to take the right 

choice that will benefit the environment. It is, however, also meant to benefit the 

municipalities by enabling better foundation for planning and financing bus traffic. 

4. The thesis is deliberately kept chronological. This is done because the topic of my 

research is new and thus requires a great deal of exploration— this can also be seen by 

my use of ―How‖ in the Research Question. Some thoughts and models have been 

created in the latter stages and are presented where they add the most value, rather 

than in an initial section on theory.  

5. My thesis offers a business model innovation based on an innovated solution that 

generates the possibility to change the current setup of public transportation.  

 

With my Thesis Identity in place, I now turn to presenting the Structure of my thesis, which 

will be followed by the section Methodology.  



Assembling the wheels – The Rapid Transit Shuttle  

October 4, 2010 

 

 
 

 
Page 5 

 
  

2.3 Flowchart 
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2.4 Structure 

As can be seen on the Flowchart in section 2.3, the thesis consists of the following five main 

blocks: 

 Introduction

 Methodology 

 Market Analysis 

 Discussion 

 Recommendations 

Note how the arrows on the right side of the Flowchart read: Define, Analyse, and Reflect—

they only indicate my general approach to the main blocks. Hence, the arrows do not keep me 

from analysing and reflecting on content in the ―Define‖ block and vice versa. Equally 

important, I presented my Research Question and my Research Field. Having conveyed this 

introductory knowledge of the main focus of my thesis, I move on to the block on 

Methodology, where my methodological approach to answering my Research Question will be 

discussed. 

The next block is Market Analysis, which analyses the public transportation within The CRD to 

create an overview of the current setup. Then buses are evaluated for their environmental and 

commercial aspects. To enhance what legislative restrictions that public companies, such as 

my case companies, are obligated to consider in their tender processes, the public tender rules 

are analysed. The commuters are in focus in the commuter driver section, where generic 

needs are outlined for the purpose of developing the right solution and business model. Lastly, 

relevant technologies that can contribute to the development of the overall value proposition 

are introduced. 

The natural next step is an in-depth reflection on how key elements of innovation theory, 

business model theory, and the findings from the market analysis combine to form a revamped 

business model based on an innovative solution. This is done in the discussion block in which a 

SWOT analysis is used for structure and overview purposes. The SWOT analysis also serves as 

the point of departure for the recommendation block. 

The recommendation block will head off with a suggested business model framework that 

applies the previous findings and results, leading to specific, practical recommendations to the 

case companies. The recommendations will stress the imperative activities necessary to 

undertake if a successful implementation of the innovated solution is to happen. I‘ll round off 

the thesis with my Conclusion and Future Perspectives. 
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3 Methodology 
This section discusses the key areas of my methodological approach to answering 

the research question. By covering the overall premises of my thesis in this way, I 

provide grounds for my claim that the validity of my thesis has been ensured 

through constant care. At the same time, I guide the reader through my particular 

problem-solving method. This is then a natural lead-in for my following section on 

Delimitation and Critical Reflection. 

3.1 Research methodology within business research 

In the world of research methodology there are several different terms, however, most 

important it is critical to distinguish between the terms methodology and method. Method 

refers to the techniques and procedures used to obtain and analyse the data. Whereas 

methodology refers to the theory of how the research should be undertaken. (Saunders et al., 

2009, p. 3) 

 

Research methodology awareness is an important part of a thesis especially during preparation 

and writing since it clarifies and directs the objectives within the thesis. The writer will become 

aware of the choices that must be made and how these choices will impact the potential 

findings during the research. Using the methodology as a guideline in the research process the 

writer can make informed choices about the approaches, strategies and methods that are most 

suitable for the thesis, as well as being able to justify these choices. (Ibid. p.2)  

Therefore are social sciences in project work not just abstract and airy discussions, but 

‗dimensions of the very concrete decisions‘ that the researcher takes while doing project work, 

and the theoretical situations may have wide-ranging consequences e.g. for the choice of 

method, theory, truth criteria, and scientific ideals (Petersen, 2005, p.124). Rasmussen et al. 

(2006, p.38) support this view, and claim that there are three ways of integrating social 

science in business research: (1) 'choosing a theoretical starting point', (2) 'choosing social 

science theory as reflection', and (3) 'choosing an ad-hoc social science theory'. 

3.2 Research Approach 

The ‗normal‘ flow of approaching a research investigation, i.e. 'theory as the starting point' as 

put forward by Saunders et al. (2009, p. 6), has historically been the most approved of. 

However, this integration between business research and social science theory may lead to a 
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theoretical 'no route' discussion, which means that it will often not be sufficiently action-

oriented i.e. pedantic science (Ibid. p.7), and is thus unlikely to produce new knowledge that 

can be applied in practice. The ‗social science theory as reflection‘ and the ‗ad-hoc social 

science theory‘ are on the other hand more pragmatic and concrete. 

 

Consequently, I have decided that the ‗ad-hoc social science theory‘ for this specific research is 

most appropriate, in combination with the reflective integration, because my focus will be 

more concrete, practical, and context-dependent when I analyse the specific business case of 

the RTS and its potential impact on the public transportation.  

 

To ensure a more flexible structure of the thesis, which then will permit changes of the 

research emphasis as the research progresses, I have chosen a semi-inductive research 

approach. Using a less structured approach as compared to a deductive approach where 

stringent hypothesis are followed and tested, the semi-inductive approach might reveal 

alternative explanations and conclusions during the writing process and thesis finalisation. This 

will induce a close understanding of the research context while collecting qualitative data as 

well as allowing generalisation when using secondary quantitative data. 

3.3 Philosophy of science 

(... )it would be easy to fall into the trap of thinking that one research philosophy is ‘better’ 

than another. This would miss the point. They are ‘better’ at doing different things. As always, 

which is ‘better’ depends on the research question(s) you are seeking to answer. (...) 

     (Saunders et al., 2009, pp. 108-109) 

The ad-hoc, action-oriented approach has led to the use of a research philosophy that is a 

mixture between positivism and interpretivism, which is often used as an advantage within 

business and management research (Saunders et al. 2009, p. 109). This combination of 

philosophies is also referred to as a pragmatic philosophy, since it allows both an objective and 

a subjective ontology (view of the nature of reality) and epistemology (what constitutes 

acceptable knowledge) (Ibid. p. 119). The positivist side implies that I have tried to assume 

the roles of interdependent and objective analysts and base my findings on quantifiable 

observations as well as credible facts and data. However, since I agree that the social world is 

far too complex to be completely value-free and that subjective meanings are hard to 

eliminate, especially in qualitative data. I also think that this thesis is subject to an 

interpretivist research philosophy. Further, the conclusions drawn in this project can 

unfortunately hardly be described as 100% objective, both due to my own personal 
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interference and the involvement of directly implicated stakeholders. The latter observation 

especially implies that potential micro-political influences likely have played a role in the 

provision of statements and data since personal interests and safeguarding of one‘s position 

and plans are in the nature of all employees. It is therefore necessary to outline that the 

axiology (the role of values in research) in this thesis is not completely value free as expected 

under a positivistic philosophy. Hence the thesis lends it self to a degree of the interpretivist 

philosophy (Ibid. p. 119). My intention is of course to keep an objective distance to all 

stakeholders, trying to filter away these micro-political influence factors, however, it must still 

be considered as present when in-depth investigation is conducted based on qualitative data.  

3.4 Research strategy 

As this thesis can be viewed upon as an exploratory research within public transportation a 

suitable research strategy is needed to guide the process. However, the choice does not 

necessarily limit itself to a single strategy. On the contrary research strategy should not be 

viewed upon as mutually exclusive. (Ibid. p. 141) Hence, I argue that using knowledge from a 

range of disciplines enables my research to gain new insights that cannot be obtained through 

these disciplines separately. The perspectivist-hermeneutic approach appears invaluable for 

the exploration of subjective experiences of, for example, the semi-structured interviews with 

the various stakeholder firms, whereas the objectivist-scientific approach is applicable for 

facilitating the discovery of quantifiable information, such as questionnaires and economical 

facts. 

Thus, I do not delimit myself to one research strategy in its original and pure form because 

restrictions would be placed on the operational and practical production of knowledge. Instead, 

a combination of the strengths from the strategies 'action research' and 'case study' have been 

employed. Both strategies hold relevant and complementary tactics to fill in the necessary 

gaps in my research had I only used one strategy. This combination is undoubtedly necessary 

due to the extensive considerations that general satisfactory research requires. The research 

design is based on a 'mixed-method research' where both quantitative and qualitative data 

have been collected and analysed. This combination of quantitative and qualitative data 

collections have been employed in the attempt to attain a level of triangulation which renders 

the data valid, reliable, and useful. 

3.5 Data collection 

I have produced primary data by: conducting semi-structured interviews with the Danish 

Transport Authority, Rejsekortet, DI, Movia (Flextrafik), to enable explanation and exploration 
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of the subject. I have participated in a 2 day seminar about public transportation that besides 

producing primary data enabled an insight in the decision-making process and transport 

politics, which was discussed during the seminar. This insight is not directly applicable in the 

thesis, because the subject of the thesis is very specific, whereas the seminar was approaching 

the overall topics of public transportation. Nevertheless the insight has helped structuring the 

conducted interviews as well as locating the right interviewees (stakeholders). Furthermore, 

secondary data has been collected in the form of advertisement material, public reports, intra-

industry analyses, internet (web-pages), legislation, statistics, Government assessments, 

visions, strategies, and white papers, and articles in order to facilitate a well-balanced 

treatment of the subject. 

 

Figure 1 - Own Elaboration 

The model above shows that data from primary and secondary sources have been collected 

according to the research question, and subsequently, used in triangulation to produce 

knowledge with the objective of contributing concrete recommendations, which can be used by 

the DTA and Movia to assess the attractiveness of implementing the RTS solution. 

3.6 The research in retrospect 
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I chose to take a retroductive approach to the business research because I hereby wished to 

align my research goals with the specific needs of the commuters to achieve a win-win 

situation. After this process had been initiated, I decided on the appropriate theory needed to 

make a suitable report. I chose to avoid the prevalent semi-deductive approach where specific 

hypotheses are produced and instead introduced the more fluid, inductive approach where the 

research emphasis was allowed to slightly change over the course of investigation as new and 

interesting information was unveiled. I have mostly used a cross-sectional approach in 

describing the present situation but, where appropriate, I have allowed for a longitudinal scope 

to give an indication of the progress over time with regard to development in e.g. the 

development within public transportation over time. Finally, I have tried to adopt a mindset in 

line with the theory of exploratively shaped studies and thus hope that my findings will be able 

of operational and advisory value in establishing the attractiveness of an RTS solution 

implementation in the long and short term. 

4 Delimitation and Critical Reflection 
The scope of the research is delimited to focus to the Capitol Region of Denmark (CRD) area 

because I wish to not just do a long-term, theoretical approach to the potential engagement of 

a domestic RTS solution in the bus transportation segment, but also a short term approach to 

deal with the current setup and utilize the available possibilities. With such a specific goal, the 

geographic delimitation was chosen because otherwise the range of potential stakeholders 

would grow exponentially and the practical, specific focus and in-dept strategic discussion 

would be lost. 

 

The thesis will delimit it self from deeper discussion about rail-traffic, because the focus will be 

kept on road-traffic. Investments in road-based infrastructure are cheaper than infrastructure 

for rail. Secondly the focus will be on feeder transport, which is where I believe the biggest 

challenges for public transportation are caused in The CRD. The RTS solution which is 

presented as the potential solution to increase the commuters within the public transportation 

is primarily introduced as a feeder solution for the main types of public transportations such as 

S-trains, regional trains, metroes and larger regular bus routes.  

 

Furthermore, the thesis delimits it self from considering car pooling e.g. similar to what is seen 

in USA or less developed. First, because this solution would demand infrastructure investments 

that would significantly exceed the costs incurred by implementing the RTS solution. Second 

because the externalities would be less significant, both for the environment and for the 
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congestion issues. Finally, because the flexibility demanded by each commuter would rarely fit 

with the flexibility needs of other commuters, consequently it is believed that such a solution 

would only generate little value. 

 

The question of whether or not The DTA and Movia should engage public transportation fully 

by also requiring the RTS solution with the specific PEM technology from Bombardier 

Transportation will not be entertained in the report. This is because such an analysis is so 

extensive that at this point in time, with the proposed solution into public transportation being 

so novel, it simply is not possible to make satisfactory legislative and cost analyses to evaluate 

whether or not the PEM technology is the right solution. The PEM technology presentation is 

more an introduction to the possibility than a recommendation to use the exact technology for 

vehicles and infrastructure.  

 

Lastly, the cost picture for implementing the RTS solution is not pursuit into an in-dept 

discussion, since to many unknown variables would have to be assumed to identify a cost of 

implementation. Furthermore, the cost picture would vary in each municipality, since current 

utilization of public transportation would differ, as would the order size of public transportation. 
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5 Introducing the case companies 
This section will outline the current setup of public transportation to inform the reader of the 

relations between the different actors. The factions of public transportation are indicated in 

their ‗branded‘ colours and the green arrow below shows the intended collaboration. The case 

companies are marked with the blue frame, The Danish Transport Authority and Movia.  

 

Figure 2 - Own elaboration 

The different layers indicate: 1st layer is the Government that are the overall decision-maker 

and legislative body. The Government makes decisions based on recommendations offered by 

the authority in layer 2. The 3rd layer represents the three executive factions that are meant 

to follow the laws and directions created by the government in layer 1. Their behaviour will be 

monitored by the authority in the 2nd layer. For a more in-dept introduction of my case 

companies and other influential organisations, I refer to the market analysis. 

 

The thesis includes many organisations, concepts, and technologies that appear time and again 

throughout the thesis. To keep things simple and ease the readability I use abbreviations as 

reference for these. An abbreviation sheet is included as appendix 1. This sheet can, 

advantageously, be used for overview purposes while reading the thesis.   
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6 Market Analysis: Public Transportation 
This part will describe and define data and information, which is found relevant to the research 

focus that was defined prior to this section. It will have a geographical belonging to The CRD. 

The main stakeholder focus will be put on The Danish Transport Authority, on the traffic 

company Movia, and the department in Movia called Flextrafik. Furthermore there will be a 

presentation of buses‘ commercial and environmental aspects that should influence future 

rational decisions concerning buses. Since the thesis has a background in innovation and 

business development, relevant technologies are presented, thus to put focus on potential 

innovative developments.  

6.1 Public Transportation in The CRD  

To enhance the issues and dilemmas, which exist in the public transport setup 

within The CRD, this section will present the historical legacy that have formed 

today’s setup, relevant information that will describe the setup, and examples that 

will underline the most common issues faced today. Moreover this section will 

present the main factions that will be in the scope of this thesis. 

6.1.1 A new reform 

To simplify the old setup with several counties, the 

government introduced the administrative reform in 

January 2007 that changed the county setup into 

fewer and larger regions. The major reasons behind 

the changed setup were to cut down administration 

costs and gain the advantage of economies of 

scale. The new reform also brought about changes in 

the way public transport was governed. Former 

county traffic companies like HUR in The CRD, were 

replaced by new regional traffic companies. They were 

now responsible for planning and procuring public 

transportation in terms of bus -and private rail 

transport on behalf of the municipalities within their region. (Nielsen & Landex, 2009, p.27)  In 

The CRD it meant that the new traffic company, Movia now was in charge of the region's public 

transportation, which concerns buses and private rail-transport. Movia is obligated to 

Figure 3 Outline of areas of responsibility 
for Danish traffic companies (Movia.dk) 
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coordinate the inter‐urban or suburban public transportation within The CRD together with DSB 

and the Metro companies, to ensure alignment between the different types of public 

transportation. The Ministry of Transportation (hereafter, MoT) has assigned the overall 

responsibility of the coordination to The Danish Transport Authority, they have as a specific 

objective to enhance the coordination between the parties (Results agreement between MoT 

and DTA: 2010-2013, 2009).  

6.1.2 The Danish Transport Authority  

To increase the competence level and in recognition of all types of transportation belonging 

under one authority, the government decided the 15th of April 2010 that the Public Transport 

Authority and the Road Safety and Transport Agency were to be united and is now called The 

Danish Transport Authority (hereafter, DTA). Within public transportation, The DTA is 

responsible for planning and coordinating public transport, and is furthermore in charge of the 

administration of public procurement through organising tenders for the operation of railway 

and ferry transport services on behalf of the Danish Government. The DTA governs the public 

transport sector on behalf of The MoT and is engaged in national as well as international 

commitments. One of the main tasks is to act as adviser to The MoT on matters relating to 

transport policy and strategic development of the transport sector. This makes them key 

stakeholder, if large changes are to be made within the Danish public transport 

(www.trafikstyrelsen.dk).  

 

Furthermore, as the authority responsible for public transport, The DTA is to impose 

compliance with the safety and interoperability regulations governing railway transport. The 

Authority establishes framework conditions, regulation and co-ordination of the players within 

the public transport of both passengers and goods. An important part of the strategic basis of 

the Authority is to carry out analyses and evaluation of the development of public transport in 

Denmark and internationally (www.trafikstyrelsen.dk).  

 

The DTA is besides responsible for coordinating all means of transportation also responsible for 

administering the resources from the Transportation Agreement (2009). To develop the bus 

sector and strengthen the Danish public transportation system, the government have 

earmarked DKK 3.1 billion towards 2020 (cf. Interview: Jan Albrecht). Around DKK 300 million 

is certified to innovative solutions that can attract more commuters to buses towards 2012 

(Ibid.). Furthermore MoT established a smaller department, Centre for Green Transport. This 

department has as main objective to carry out large-scale projects concerning energy efficient 

transport solutions in strategic co-operation with private companies and local authorities. 

http://www.trafikstyrelsen.dk/
http://www.trafikstyrelsen.dk/
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Centre for Green Transport governs a budget of DKK 200 million. Moreover, DKK 284 million is 

earmarked to projects in 2009-2013, for initiatives that will bring more commuters to use the 

buses (Ibid.).  

6.1.3 The new setup 

Up until 2007 the former counties had been responsible for ordering the bus transport needed 

from the traffic company. With the administrative reform, the responsibility of the ordering and 

the payment was placed in the municipalities. This should intentionally decrease the 

complexity of planning traffic in the aspects of transportation needs and cost allocations 

(Former Minster of Transport, Flemming Hansen, 2004) & (Minister of Transport, 2010). 

Furthermore the intentions were that the municipalities would save money on bus traffic if they 

coordinated with other municipalities to increase connectivity and if they invested in better 

passability for the buses, e.g. dedicated bus lanes, etc. (Nielsen & Landex, 2009, p.28). 

Connectivity and passability are key focal points because they will increase the number of 

passengers using the bus, which then leads to more people using public transportation 

(Governmental infrastructure plan, p. 13). However, within The CRD it also had a negative 

effect - the reform meant that even though the bus-route did not service the municipality, a 

share of the bus-route had to be paid by the municipality if the route entered its borders. E.g. 

one municipality was obligated to pay for a bus-route which used a main road that at some 

point crossed the municipality border. However, the route did not have one single bus-stop 

within the obligated municipality i.e. it paid for an unwanted and non-existing service (Minister 

of Transport, 2010). After the implementation of the administrative reform in 2007, the 45 

municipalities in The CRD and their issues while coordinating bus traffic have caused a zero-

development in the bus area (Ibid.). These issues are, together with a very tight economic 

policy for the municipalities, creating a negative spiral on investments in public transportation 

and thereby the service level. E.g. there have been several incidents of bus routes that are put 

down due to low number of passenger and tight economy in the municipalities (www.sn.dk). 

This development is furthermore critical, since the added contribution made by alternative 

powertrains, electrification, biofuels and the introduction of BRT systems means that increasing 

passenger utilisation for buses and coaches has a further significant role to play 

(SupplierBusiness Ltd, 2010). 

6.1.4 Commuter definition 

It is reflected in several analytical reports that commuters are travelling to and from work or 

study. They are defined as commuters no matter the means of transportation (Landex & 
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Nielsen, 2009). It is found that most of the commuter travels made within The CRD, are too 

and from the municipality borders of Copenhagen (Landex & Nielsen, 2009). The following 

segmentation will be used in this thesis to outline the effects that innovative and rational 

decision making will have on commuter behaviour. Henceforth, the commuters will be 

segmented into two main groups, Commuter group C and Commuter group P, C for car P for 

public transportation. 

6.1.5 The slow negative spiral 

The several incidents, where bus routes have been discontinued, have no alternative solutions. 

This is mainly due to cost-savings in the municipalities and occurred latest in May 2010 within 

The CRD (www.sn.dk). This is a type of decision, which with a rational approach makes sense 

in an economic way for the municipality. However, the externalities derived from this decision 

will have a negative effect on the public transportation as a whole.  

 First, because commuter group C will gain market share, i.e. passengers left without a 

public transportation solution will be forced to buy a car.  

 Second, buying a car will add to the congestion issue already present.  

 Third, the purchase of a car will result in one less commuter that in general will 

contribute to the public transportation. This commuter will now prefer to use the car.  

 Externalities, will be less passengers, increased congestion and increased carbon 

emissions. 

Contributing, in point three, should be understood as, the money contribution derived from 

ticket purchases. If a route experiences a decrease in the number of passengers, the 

municipality will have to finance a larger part of the bus route via subsidies to the operator. By 

not contributing due to a bus-route that was put down, the commuters that used to take this 

bus-route and likely connect to others, will affect the passenger counts for other types of 

public transportation. These types will face the problem of fewer passengers and will in the 

beginning decrease the frequency, because less transport appears to be needed. This will 

affect other commuters, who will face a choice between buying a car or adapting to the new 

and lower frequencies. Some will choose to buy a car and then even fewer commuters will be 

accounted for. Etc.  

This downwards going spiral will of course take place over a longer period of time, even 

though, it is necessary to understand the full consequences faced when removing public 

transportation from an area, without supplying alternative solutions. 
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6.1.6 Where to begin 

Solving a problem within public transportation can seem very complex. Especially because 

there is a clear silo separation between the main types of transports i.e. trains, buses, and 

metro (Minister of Transport, 2010). This seems to have become an increasing problem and 

the losers in the end are the commuters, whom are dependent on the public transportation as 

a whole. According to the DTA, the overall definition of public transportation is:  

(...)To commute in trains, buses and ferries is defined by individuals travelling together with 

other individuals in the same means of transportation on a defined and public route, based on 

a public time schedule for a fixed and public price. This is opposite to private transportation, 

which is defined by individuals travelling in their own means of transportation, choosing their 

own route for a variable price. (...) 

      (DTA, 2010, p. 14) 

This definition stems from a traffic law created in 1923 to align the competition between buses 

and trains and make public transportation government regulated. This meant that licenses for 

operating buses should be obtained through a public organization. In 1927 it was decided that 

buses should be a supplement for the trains to avoid competition between the two types of 

transportation (DTA, 2010, p. 17). 

This provision is therefore kept in mind when defining the public transportation as a whole. As 

illustrated in the picture below, buses are a fundamental factor within the Danish public 

transportation, which ensure that all wheels are operating simultaneously.   

 

 

Figure 4 - Public transportation operating simultaneously optimal scenario -  
Own elaboration 

Buses 

Trains 
Metro 
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From an economic, environmental, and social point of view it is likely that buses still remain 

the most effective solution for a balanced and sustainable urban development. They are 

evaluated to be highly effective at inter‐urban or suburban transport. Indeed, the bus is the 

only public transport mode in many of the world‘s cities, but it also plays a key supporting role 

in cities with rail-transportation (SupplierBusiness Ltd, 2010, p. 43). 

 

Nevertheless the good intentions from 1927 have not continued as the years have passed, 

today the actual picture does not look as the one above. One of many examples of why this 

clear picture is greyed out, is that the buses never waits for delayed trains, which many 

commuters can relate to as a highly annoying. Another example was a campaign created by 

DSB for the S-trains where you could bring your bike for free. However, this was not aligned 

with the Metro where bringing the bike was not free. Again the commuters were the ones who 

ended up with the negative experience blaming public transportation as a whole. (cf. 

Interview: Per Henriksen, DI) 

 

Two clear examples that describe the lack of coordination between the different parties 

involved. It leaves an overall negative impression of the Danish public transportation, which 

will broaden among commuters and potential commuters due to word of mouth, different 

debate forums, political debates, and the mass media. The current public transportation 

solution does not seem to be operating as smoothly as the authorities would like to think.  

 

Figure 5 - Public transportation not operating simultaneously current situation -  

Own elaboration 

Buses Trains 

Metro 
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6.1.7 Movia 

Movia is a public transportation agency that is responsible for all bus transportation in The CRD 

and most parts of Zealand. They publish tenders based on the public transportation needs 

ordered from each of involved municipalities. Therefore they act as the contracting authority 

towards the operators in accordance with EU legislation (see section 6.3 for elaboration of this 

topic) 

 

 

Figure 6 passenger development divided by transportation type (www.movia.dk).  

The blue split-arrow indicates the opening of the metro in Copenhagen 

As shown above, Movia have been struggling with a decrease in the number of passengers. 

This was, and is still, caused by the increasing number of cars, which causes delays for the 

buses due to the increased traffic density that leads to congestion. But also because of the 

Metro in Copenhagen (2002) that intentionally moved the local passengers away from the 

buses. Movia therefore faced the challenge to make buses more attractive to gain higher 

number of passengers. The challenge was met with new activities e.g. wireless internet in the 

buses, stronger focus on infrastructure planning, and identifying the quick wins e.g. increase 

number of buses on busy routes. This helped Movia to change the negative passenger trend 

into growth as per below graph. Even though, these activities have a share in the passenger 

increase, the largest share in the increase is a product of the global recession that began in 

2007. 

 

Car 

Bus 

Train 

Bikes 

Public Transportation  

http://www.movia.dk/
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Figure 7: Yearly bus passenger numbers (in millions) (www.movia.dk) 

 

Like other traffic companies in the public transportation system, Movia has a strong focus on 

the local environment, the limitation of noise and harmful particles, and do encourage all 

operators to purchase environmental friendly buses. They do not demand the operators to fulfil 

certain environmental criteria. Rather Movia would prefer that these restrictions came from the 

government and their environmental agenda, according to the interview with Jens Peter 

Langberg from Movia. As head of the department Flextrafik, a unit in Movia, Jens Peter 

Langberg has an insight in the bus operation and especially the problems faced in the cities 

surrounding the Danish Capital.  

6.1.8 Flextrafik 

The Flextrafik department has only been around in Movia for approximately a decade, and is 

therefore still implementing its solutions in the Municipalities. They have segmented their 

services into four different categories.  

1. Disabled transport 

2. Patient transport 

3. Referred transport by the municipalities (e.g. citizens which are periodically unable to 

drive their car to rehabilitation centres) 

4. ‗Flextur‘ i.e. Flexible travels(Open for all with a need for transportation, only available in 

11 municipalities but are expanding very soon within 5 new) 

 

In the beginning Flextrafik was forced to focus on the highly prioritised segments, i.e. the 

three first categories, which from a social-political perspective are highly important (cf. 

Interview: Jens Peter Langberg, Movia) Flextrafik have just recently started to focus on the 
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fourth category Flextur, and are currently expanding and developing this solution. A more 

detailed description of this solution can be found later on in section 6.5.1.2.  

6.1.9 Summary 

This section has outlined the main issues and dilemmas, which given the available data exist in 

today‘s public transportation within The CRD. One being the historical and political legacy that 

have formed the public transportation setup, but unfortunately also has kept the definition of 

buses locked, thus innovative ideas have struggled to get a hold of the sector. Also the most 

common issues were presented, such as coordination issues, poor collaboration due to silo 

structure and perception, and the lack of engagement outside ones area of responsibility. 

Moreover this section has introduced the main stakeholders that will be kept in the scope of 

this thesis. These stakeholders are The DTA, Movia and Flextrafik. Together with main 

stakeholders the solution Flextur was briefly mentioned. With this solution as base, the thesis 

will analyse the possibilities of an increase in the value offered by public transport as a whole. 

An increase of the public transport‘s value proposition will attract more commuters. However 

increasing the number of commuters is only one half of the focus, decreasing the carbon 

emissions is a very important benefit with more commuters in public transportation. With an 

extra effort the decrease could become even larger, if electrical buses were enhanced as the 

preferred type of bus. The following section will discuss buses‘ environmental and the 

commercial aspects, which are relevant within the public transport sector. 

 

6.2 Buses’ environmental and commercial aspects  

This section will focus on buses and their commercial and environmental aspects. 

There will be an introduction to the Danish experiences and visions , which also 

outlines the potential for solutions that can enable a decrease in CO2 emissions . 

Moreover current trends and technologies will be introduced to enable an 

understanding of what commercial and environmental impact the bus potentially 

has for public transport.  

 

The urgent problem of attracting more commuters will, if solved, also help solve another more 

critical problem, which is to cut down the carbon emissions to avoid the global warming. Lower 

the CO2 emissions, is one of the main goals of the Danish Government, The CRD and 

the Copenhagen Municipality, (henceforth, CM). The general target is to make Denmark a 

society where environment is in focus and in the long run to become independent of fossil fuels 
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(Government energy vision, 2007). As this thesis have outlined it is attempted to reach these 

goals by increasing the utilisation of transportation, by changing the commuter habits. 

Whether this is done by increasing the number of commuters per private car, move commuters 

from private cars to public transportation, or create better parking facilities next to all train 

stations to enable an optimized combination of car and train for the commuters, is still an 

ongoing discussion. 

Nevertheless, due to strong political will and a supporting community, the climate should be 

considered when planning future public transportation solutions (Minister of Transport, 2010). 

Since, environmental initiatives in some cases will contribute to the sought utilization, in view 

of the fact that a green profile for public transportation to some extent will be able to tip the 

balance and affect their final decision.  

 

In December 2008, the Danish Government published its infrastructure plan. The plan touched 

upon what the government describes, as needs for urgent changes in the current development 

- a development characterized by increased CO2 emissions and an infrastructure with 

insufficient capacity for the increase in numbers of users, i.e. both road - and public 

transportation users. One of the main goals was to promote green initiatives. New green 

transportation technologies are presented as a way to the reduce CO2 emissions. The solutions 

include energy efficient buses that run on biogas, hybrid technology or pure electricity (Green 

Transportation Vision Denmark, 2009, p. 10). An additional benefit which is obtained by using 

electric buses is the decreased noise pollution. The government has a strong focus on 

infrastructural noise (Ibid. p. 16), and since electric buses have very low noise pollution 

compared to internal combustion engine (ICE) buses, they are viewed as favourable in this 

dimension. This indicates that electric vehicles are appealing to the government in more ways 

than bringing down CO2 emissions. Another aspect is the utilization of the current fleet, which 

was targeted by the government. They suggested that the municipalities should motivate the 

operators to enhance utilization. This should be done by increasing their incentives with a 

more goal-oriented approach. 

6.2.1 Bus line 150S 

One initiative was done on the bus line 150S where the operator Arriva, agreed as a test to 

change their contract to an incentive contract, which meant that the government funds to the 

company would increase with the number of passengers. The test quickly showed that Arriva 

increased the passenger number by 20% (Nielsen & Landex, 2009).  
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Figure 8 - Passenger increase for bus 150S after implementation of incentive contracts. 
(Nielsen & Landex, 2009, p. 30) 

This was, inter alia, done by increasing the frequency of operating buses, but also by offering 

free wireless internet in the bus. This test also illustrated the current types of contracts are 

obsolete and in no way beneficial for the growth of public transportation and thereby the 

environment. 

6.2.2 New political agenda 

January 29, 2009 the Danish Government consolidated a new green transport policy 

agreement (Green Transportation Vision Denmark). The agreement became a long term 

strategy, pursuing the goal of creating a green transport system enabling effective reduction in 

greenhouse gasses while maintaining mobility in the society. The foundation in the Green 

Transportation Vision Denmark (2009) was readjustment of car taxation and major investment 

in the public transport. There was allocated more than DKK 96 billion for improvements in the 

infrastructure and the public transportation system. Two-thirds or nearly DKK 60 billion are 

certified to improve the public transportation infrastructure and system (Green Transportation 

Vision Denmark, 2009). E.g. 300 million is allocated to increase the number of passengers in 

buses (Ibid.). 

The long term effort is based on a combination of a concrete endeavour to diffuse new 

technologies through comprehensive pilot projects and a markedly strengthening of research in 

sustainable technologies pertaining to the transport sector. There were allocated a pool of DKK 

200 millions for these pilot projects. The purpose of this allocation is to contribute to the 

change from conventional to environment - and energy friendly means of transportation.  
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A cross-ministerial committee were formed to work out a concrete proposal for a 

rearrangement of the taxation on cars. The central elements in the design of a green toll is 

whether to vary the toll as far as time and place are concerned, leading to a rush hour traffic 

reduction on the most used stretches of road. At the same time the cleanest and less energy 

consuming cars are to pay a reduced charge. The Government will make a proposal with the 

intention to introduce a green toll. 

In February 2008 the Danish government reached an Energy Agreement, which also featured a 

test scheme for electric vehicles. Hydrogen and electric cars are therefore exempt from tax 

until 2012 (Danish Energy Agency, 2010). This should make it more appealing for car owners 

to transfer from an (ICE) car to an electric one. However, it seems to be difficult to provoke 

this change, and Better Place, which in collaboration with the Danish energy company Dong 

are introducing electrical cars (www.betterplace.com), have just recently decreased their 

expectations for the Danish Market (www.busienss.dk, 2010). This could indicate that even 

though there is push for sustainable energy solutions, there exists reluctance amongst car 

owners to purchase electrical cars. 

6.2.3 Utilization in focus 

To revoke the development of increased CO2 emissions and an infrastructure with insufficient 

capacity for the increase in numbers of users, utilization of the current infrastructure is a low-

cost and logical first step towards a better environment (Minister of Transport, 2010). By 

changing people‘s transport habits the government would be able to cut down emissions 

significantly. The figure below shows that if utilization of buses where enhanced and/ or the 

capacity of the buses were increased the space used per passenger would be much less than 

by car. Thus the obvious conclusion on space is that the more commuters using the bus, the 

less congestion will occur. Furthermore, the fuel consumption would change 87% from the 

worst solution, the car, to the best solution, the double‐articulated buses, which can be as long 

as 25.5 metres. (SupplierBusiness Ltd, 2010, p. 43) 

http://www.betterplace.com/
http://www.busienss.dk/
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Figure 9 – Space and Fuel consumption impact if each ICE vehicle type is transporting 10,000 
people, 1 km. (SupplierBusiness Ltd, 2010, p. 43) 

Thus the better utilization and capacity the less fuel and space are needed. As seen in the 

figure below there is a large leap in CO2 emissions from (ICE) cars to (ICE) minibuses and 

(ICE) buses, which outlines the environmental benefit of moving commuters from the car 

towards the public transportation. An interesting observation is the electric car that is very 

competitive on the emissions per passenger. However, if the above figure is taken into 

consideration it will not help to solve the congestion problem. If the cars were electric it would 

not decrease the space used on the roads, which is almost three times the spaced used by a 

small bus with a capacity of 25 people. I.e. Electric cars are good for the environment, 

however, not for congestion.  

 

Figure 10 - CO2 equivalent emissions per passenger km  

(SupplierBusiness Ltd, 2010, p. 26) 
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In Figure 10 it is evident that the (ICE) bus has a lower emission per passenger than the (ICE) 

car. However, if the capacity of the bus is not utilized to a certain point there are no 

environmental benefits in using a (ICE) diesel bus. As seen below the Danish average for 

utilization of buses is between 20-25%, for the car it is approximately 30 %. This equals to 

approximately 1.6 passengers per car and approximately 8.2 passengers per bus (40 

passengers per bus) (www.dst.dk).  

 

Figure 11 - CO2 emission in gram, per person-kilometre, depending on the % of utilization per 

transportation type, the current DK average is marked by the dots.  
(Minister of Transport: 2010) 

Congestion is considered to be a problem for the environment, since it slows down the average 

speed in traffic and thereby reduce the fuel efficiency of any vehicle stuck in the existing 

traffic. If the current amount of (ICE) cars that is present in The CRD was replaced with the 

same amount of cars with an electric power train, the congestion issue would remain and the 

same amount of man-hours would still be lost in the traffic. The buses in the greater area of 

Copenhagen (i.e. CRD) are operating with an average speed of 21.6 km/h this is also referred 

to as the commercial speed (SupplierBusiness Ltd, 2010, p. 45). As seen in the graph below 

there is coherence between the commercial speed and the fuel consumption. The commercial 

speed with which buses can circulate in a bus system directly determines their energy 

consumption and therefore their cost efficiency (Ibid.). Although Copenhagen does not have 

the slowest commercial speed there is still way to go, If The CRD wants to be best in class.      
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Figure 12 - Commercial speed affects the fuel consumption  
(SupplierBusiness Ltd, 2010, p. 46) 

6.2.4 Bus Rapid Transit systems  

The bus is a very efficient type of public transport, as it is cheap, flexible and, in many cases, 

adapted to the needs of commuters both in terms of capacity and speed. Moreover, in the past 

few years it has become clear that the Bus Rapid Transit (Henceforth, BRT) systems are not 

only cost efficient and effective in decreasing CO2 emissions, they are also very resources 

efficient when compared to light rail or tram systems. (SupplierBusiness Ltd, 2010, p. 52) 

Around the world BRT systems are now being increasingly recognized as valued possibility in 

bus operation, and various forms of traffic separation are being used. These may range from a 

painted designation mark on the road, to various forms of road treatments (elevated lanes, 

movable barriers, ‗bus locks‘, ‗contraflow lanes‘ etc.), dedicated dual lane infrastructure with 

‗metro‐like stations‘. The most advanced of such systems is referred to as ‗Bus Rapid Transit‘ 

(BRT) (Ibid.). Since buses perform better than cars in reduction of emissions as seen in Figure 

10, BRT fleets are very strong performers, because the dedicated infrastructure eliminates the 

problem of a low commercial speed as defined in Figure 12, and this enables the best possible 

conditions for the buses and for the environment. 
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6.2.5 Benchmarking – Bogotá Columbia 

 

A well-designed BRT system such 

as Bogotá‘s TransMilenio, are 

distinguished by sheltered and 

elevated stations, which the buses 

stop at, (see picture above). It 

also holds features as the concept 

that passengers pay their ticket 

before boarding to avoid delays, 

clear route maps, a hub strategy 

with feeder buses, and free transfers between lines. This allows the BRT system to achieve the 

speed, capacity, and reliability of a subway, however, at a fraction of the cost. 

(www.climateprogress.org)  

(…)Good planning, rather than novel technology, is the key to a successful BRT. (…) 

(www.climateprogress.org) 

The BRT systems reduce smog and 

traffic. This is also confirmed by the 

results from Bogotá since the city 

itself has become much more livable. 

The first year with the system in use 

there was reported a 40-percent drop 

in air pollution, and the average 

travel times were 32 percent shorter 

(Ibid.). A BRT system furthermore 

reduces CO2 emissions by 

introducing fewer and cleaner buses 

as well as persuading people from 

their cars into the buses. By removing 

7,000 small private buses, TransMilenio has allowed Bogotá to reduce its emissions by more 

than 59 percent since the system‘s opening in 2001. A BRT system can cut nearly three times 

more emissions than light rail powered by coal-based electricity (Ibid.). 

Figure 13- Bogotá BRT system 
(www.climateprogress.org) 

Figure 14 - Bogotá BRT system 
(www.climateprogress.org) 

http://www.climateprogress.org/
http://www.climateprogress.org/
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6.2.6 Changing Powertrain from (ICE) to electric  

 

The Bogotá BRT system is considered to be a flagship within public transportation and a very 

good case example for cities that are about to invest in public transportation (Ibid.). The BRT 

system can perform even better in decreasing emissions if a change of the powertrains in the 

buses is considered. There is a significant decrease in the CO2 emissions from the (ICE) Diesel 

Powertrain to the Electric Powertrain, see Table 1.   

Table 1- Estimated fuel consumption and CO2 emissions for selected alternative powertrains 
types (SupplierBusiness Ltd, 2010, p. 49) 

Different 
Powertrains Diesel 

Diesel 

electric 

Hybrid 

(HEV)* 

Electric 

(BEV) 

Hydrogen 

Fuel Cell 

Hydrogen 

Internal 

Combustion 

Engine(HICE) 

Heavy duty transit 

Bus Fuel use** 

(litres/year) 

58704,17 

l 
437018,25 

l 
6908,38 

l 
16417,33 

l 
27576,73 l 

Heavy duty transit 

Bus CO2** 

(tons/year) 

153 114 13 42 72 

*Numbers for electric bus and hydrogen are in litres of diesel equivalent 

** Neither the electric nor the Hydrogen emits any tail exhaust CO2. Electric numbers is en CO2 
from power plants generating the electricity for the car/bus, assumed here to be coal-fired.  

Despite the fuel consumption and emissions benefits of the alternative powertrains, two factors 

have so far limited their wider adoption. First, an appropriate infrastructure must be in place to 

service the fleet, particularly for hydrogen (hydrogen refuelling stations) and electricity 

(battery recharging stations). Second, manufacturing costs remain much higher than for 

conventional diesel buses. This price premium is estimated to be in the range of 70% for 

diesel‐electric hybrids, and perhaps a factor of ten greater for hydrogen fuel cells 

(SupplierBusiness Ltd, 2010, p. 49). Nevertheless, the payback period through fuel savings 

and improved performance for an electric hybrid commercial vehicle can be in the order of 

5‐10 years, the energy storage system represents the greatest cost challenge, accounting for 

about one‐third of the system cost - although battery cost is reducing (Ibid.). For fully electric 

buses (BEVs) the cost picture is similar and very much related to the battery costs.   

As an alternative to batteries, ultracapacitors store energy physically (not chemically, as 

batteries do). This allows them to charge and discharge at a much faster rate, but they have 

the drawback of storing smaller amounts of energy. Ultracapacitors are thus suited best to 

vehicles where power, not energy storage, is the main objective. Power storage could be 

relevant in bus operation setups as BRT, where the BEV stores power each time it stops at a 

bus stop or a traffic light. 
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6.2.7 Ultracapacitors in BEVs 

 In Shanghai there has been an ongoing pilot 

for busses with ultracapacitors. The project has 

been very successful and shows the possibility 

in ultracapacitors, combined with a thoroughly 

planned infrastructure. The Buses in the 

Shanghai pilot are made by Sunwin Bus, a 

Chinese joint venture company with Volvo of 

Sweden, and uses ultracapacitors 

manufactured by Shanghai Aowei. Unlike a 

conventional trolley bus that has to continually 

touch an overhead power line, Sinautec's 

ultracapacitor buses take big sips of electricity 

every two or three miles at designated charging stations, which double as bus stops. The loss 

of energy is 40% less than what is experienced with a trolley bus overhead power lines 

(www.sinautecus.com). When the bus arrives at these 

charging stations, a collector on the top of the bus rises a 

few feet and touches an overhead charging line. Within a 

couple of minutes, the ultracapacitors banks stored under 

the bus seats are fully charged 

(www.technologyreview.com/energy/23754/). The 41-

passenger buses, based on current technology, lose 40 

percent of their range when air conditioning is turned on 

(from about 10 km to about 6 km), and have weak 

acceleration. But even under these conditions, they could 

still prove practical for municipal, campus, airport, and 

tourist buses (Ibid.). The project shows great potential in 

exploring the technology and it enhances the possibility of 

being creative while planning new public transportation 

solutions. 

  

Description Facts 

Vehicle Size 12 meters 

Capacity 41 passengers 

Maximum Speed 50 km/h 

Power Source 5.9 kilowatt-hour ultracapacitors 

Electric Usage 1  kilowatt-hour per km 

Recharging Time 30 seconds at bus stops 

 
10 Minutes at terminal stops 

Maximum Range 6 km with full air conditioning 

 
10 km without air conditioning 

Curb Weight  13 tons 

Acceleration 1.2 meters/ second 

Maximum Slope 12 degrees 

Voltage & Current 600-720V, 200A 

Air Conditioning 15 kilowatt air conditioning 

Table 2 - Facts about the Ultracapacitor bus 
solution (www.sinautecus.com) 

Figure 15 - Bus from the 

Shanghai Pilot - 
(www.sinautecus.com) 

http://www.sinautecus.com/
http://www.technologyreview.com/energy/23754/
http://www.sinautecus.com/
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6.2.8 Umbrella organization setup 

The BRT system is considered very efficient and there are currently ongoing discussions that 

might generate the first BRT system solution in Denmark. An ultracapacitor solution should be 

taken into consideration, and the potential in such a solution. From an operating point of view 

the BRT solution is similar to the Danish s-trains, from DSB, in the sense that the feeder 

busses are very important in the success of the system. The S-trains are also fed by buses, 

from Movia, however, in Bogotá it is united under one solution represented in the TransMilenio, 

in The CRD it is represented in two solutions. Hence there are contradictions and coordination 

issues. In The CRD, The MoT has established collaboration between Movia, the Metro 

Company, and DSB this is referred to as the ‗Top management collaboration‘, which is 

governed by The DTA. The current collaboration is not found sufficiently by The MoT, the 

ministry concludes that the customers are confused about e.g. the different factions‘ individual 

marketing campaigns to brand their own solution (Minister of Transport, 2010). MoT would 

prefer a solution closer to what is present in Oslo, Zurich and Frankfurt. Each city has an 

umbrella organisation that manages all activities under one brand. The activities include 

everything from marketing to public tenders. The umbrella organisation should promote a 

better coordination and generate savings due to increased operation efficiency and combined 

public tenders. This is unfortunately not the case in The CRD, thus Movia is exclusively 

responsible for the tenders published for bus operation in The CRD. This also means that Movia 

could tender alternatives, such as BRT system and/or BEVs, to the incumbent setup.  

6.2.9 Summary 

This section describes the environmental and commercial aspects that are characterized in the 

bus market, hereunder, political agendas, alternative contracts, BRT systems, capacity 

utilization, commercial speed, and powertrains. Relevant benchmarking and international 

experience have been outlined. Especially Bogotá and Shanghai can contribute with novel 

solutions and technology. All these aspects are areas that The DTA and Movia can or do 

consider, in the future planning, whether it is investment in new infrastructure or tender of 

public transportation. To better understand how the public tender rules are put together, and 

to understand what possibilities Movia have to specify new sustainable solutions, the next 

section will take a closer look into the Public Tender rules and precedents surrounding the area 

of utilities, in which Movia is buying public transportation solutions. 
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6.3 Public Tender Rules 

The Public tender rules are important to consider when procurement related 

activities are conducted by a public organisation. To understand the conditions 

under which The DTA and Movia can procure transportation. This section will 

outline the public tender rules applicable for the two stakeholders.  

To clarify whether the public procurement rules in fact are applicable for The DTA and Movia 

when they initiate their tenders for bus operation, the definition outlined by The Danish 

Competition Authority can be used as precedence. (…)The public procurement rules apply to 

purchases undertaken by contracting authorities in the field of supplies, services and works. (…) (www.ks.dk) 

All authorities within the EU are obliged to uphold the public procurement rules during tenders, 

even though the tender value is below the EU-threshold. However, if the value is below there 

are some exceptions for the advertising of the tenders. E.g. the threshold for 

Water/Energy/Transport is approximately DKK 3 mill (EU-Commission, 2009).  

6.3.1 Advertising the procurement process 

When an individual contract is covered by the EC directives (European Commission directives), 

the contracting authority must submit a contract notice to the Publications Office. The 

Publications Office publishes the notice in the Official Journal of the EU, i.e. the Tenders 

Electronic Daily (TED). The advertising in TED initiates the procurement process. (www.ks.dk) 

When the estimated value of a contract is below the above indicated EU-threshold, competition 

under the detailed provisions of the procurement directives is not required, and thus 

publication in the TED is not mandatory. However, the authority must abide by the EC-Treaty 

principles and ensure sufficient competition.  

The public procurement rules are specifically developed to ensure a market within the borders 

of EU which is defined as open and that enables goods and services to move freely between 

the union members. This is specifically outlined in the EC-Treaty provisions that pertain to free 

movement and the treaty-based principles of equal treatment, transparency, proportionality 

and mutual recognition. The process of advertising is therefore important to make all potential 

EU-based vendors aware of the ongoing sourcing and in that way engage these provisions. 

However, the criteria for the sourcing set by the authority are not fully restricted, permitting 

the authority to define more precise what their actual need is. This can in some instants be 

http://www.ks.dk/
http://www.ks.dk/
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done to lower the amount of unwanted vendors, e.g. not the exact match of service or to avoid 

unwanted complications with known vendors.    

6.3.2 Award procedures in the public sector directive 

This section shortly describes the types of award procedures in the public sector. This is 

regulated in the public sector directive (directive 2004/18/EC) and the utilities directive 

(directive 2004/17/EC). Authorities may use one of the following types of procedures to 

tender:                                   

 The open procedure: 

o This is a formal tendering procedure under which the call for tender is publicly 

advertised in the TED and all interested parties are allowed to tender. It is 

defined as very broad and a good way to engage with, prior to the process, 

unknown vendors. This procedure is recognized as the one which best ensure 

free competition, however, it is very time consuming for the authorities due to 

the many proposals submitted by interested vendors. 

 The restricted procedure: 

o This is also a formal tendering procedure, whereby a notice is publicly advertised 

in the TED inviting potential vendors to express their interest. The vendors 

request to participate, but only those companies invited by the authority may 

submit a tender. Within this procedure the authority can limit the scope of 

vendors by outlining selection criteria that are useful in pre-qualifying the 

vendors for the actual tender. Selection criteria can be based on economical 

leverage and required technical endurance to deliver the tendered service.  

 Dynamic purchasing systems: 

o A dynamic purchasing system is an entirely electronic process for commonly 

used purchases generally available on the market. The system is limited in 

duration and open throughout its validity to any contractor who satisfies the 

selection criteria and has submitted an indicative tender that complies with the 

specifications. The procedure is also known as e-procurement and can be found 

in many variations throughout different corporations.   

 The design contest: 

o The design contest is a competition, in which an authority invites the entry of 

plans and designs to be judged by a jury under the rules of the competition. As 

a result, the authority – in most cases – is to acquire the use or ownership of the 
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plans or designs selected by the jury. Design contests may also involve the 

award of prizes and are mainly used in the fields of town and country planning, 

architecture and engineering or data processing.  

As a general rule the authorities must use one of the procedures above. Under certain 

circumstances, the authorities may use one of the following exceptional procedures. These can 

only be used in a limited number of cases carefully defined in the directives:  

 The negotiated procedure:       

o Under this procedure the contracting authority simply selects potential 

contractors with whom to negotiate the terms of contract, awarding the contract 

to one of these contractors without necessarily following any formal tendering 

procedure. There are two types of negotiated procedures: the negotiated 

procedure with advertisement, under which the authority must advertise in the 

TED to find suitable contractors to negotiate with; and the negotiated procedure 

without advertisement, whereby the authority is permitted to consult the 

contractor or contractors of its own choice and negotiate with one or several of 

these.  

 Competitive Dialogue:             

o This procedure can only be used in the case of particularly complex contracts. 

Under this procedure, any potential contractor may request to participate on the 

basis of a TED-notice, but only a limited number are admitted to the dialogue. 

The aim is to develop one ore more suitable solutions capable of meeting the 

needs of the contracting authority, and on this basis the candidates chosen are 

invited to tender.  

 The accelerated procedure:      

o Under this procedure the contracting authority may use shorter time limits. 

6.3.3 Award procedures in the utilities directive 

According to article 40, paragraph 2 and Title III in the utilities directive -hereunder public 

transportation- the contracting entities may choose to use one of the following types of award 

procedures:  

 The open procedure  

 The restricted procedure  

 Dynamic purchasing system  
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 Design contest  

 The negotiated procedure (with advertisement)  

The rules for the procedures above are equal to the public sector directive, except for the fact 

that the contracting authority is free to choose the negotiated procedure with advertisement. 

Furthermore, according to article 40, paragraph 3 of the utilities directive, the contracting 

entities in certain cases may use a procedure without prior call for competition. This procedure 

is similar to the negotiated procedure without advertisement in the public sector directive. The 

utilities directive does not contain an explicit provision for an accelerated procedure.  

In general the Danish Act on Tender Procedures offers more flexible procurement methods 

than the directive, especially as regards the use of the negotiated procedure or negotiation 

within other procedures. 

The DTA and Movia have several procedural possibilities to tender public transportation and 

the above section shows how they can interact with the suppliers, and also why they interact 

with the suppliers the way they do. It also indicates that even though the type of procurement 

process is dictated by the directives The DTA and Movia have full control over applied content 

and the selection criteria. However, since they have to ensure sufficient competition in their 

tenders, highly specified tenders can be difficult to justify.   

6.3.4 Tender specification and restrictions 

The European Court has in many cases been forced to solve disputes between authorities and 

vendors due to conflicting specifications or restrictions in tender material. It is therefore very 

important that the authorities are aware of the pitfalls and opportunities, when opening a 

tender. The technical specification must be based on an objective description which specifies 

the demanded abilities from the authorities. This description can be more or less detailed 

depending on the procured service or good. Abilities can e.g. be defined within quality, 

environment, functionality, safety, production process, terminology, etc. (www.ks.dk). While 

the contracting authority is creating the tender material it must very carefully observe the 

equal treatment principle art. 2 of the EC-Treaty to ensure that no unreasonable obstacles are 

presented (Utility Directive, Art. 23).  

The authority is not allowed to mention specific brands, a specific origin or a specific 

production. If it is not possible to describe the tendered object in no other way, it is permitted 

to refer to a brand, however, the following text must say or similar to avoid favouring the 

brand owner. (Utility Directive, Art. 23, 8) In one complaint case from 16th October 1996 the 

http://www.ks.dk/
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Danish Complaint Board did accept a deviation from the brand restriction. The authority had 

referred to a specific brand since an already tendered system was bought previously and the 

new operators were required to use this certain system to perform their service. However, the 

authority didn‘t win the complaint since they would have according to the Compliant Board 

have been able describe the system, therefore this was against Art. 23,8 in the utility 

directive. The DTA and Movia can deviate from the brand restriction, if they are not able to 

describe the specific device. E.g. If Movia has decided for a specific electrical vehicle 

infrastructure and are about to tender the electrical buses for operating this infrastructure. The 

buses need a device installed, which is matching the infrastructure, however, is not describable 

in any other way than mentioning the brand. However, they have to be certain that they are 

not able to describe the device.  

6.3.5 Summary 

This section describes the public tender rules that are applicable for The DTA and Movia when 

they are in a tendering process. It also indicates that even though the type of procurement 

process is dictated by the directives they have full control over applied content and the 

selection criteria. In the tender material the technical specification must be based on an 

objective description which specifies the demanded abilities from the tendering part. The DTA 

and Movia are not allowed to mention specific brands, a specific origin or a specific production. 

However, they can deviate from the brand restriction, if they are not able to describe the 

specific device. In this section it is defined how they can tender their operation. The next 

section will define what they should have in mind when designing their tenders to enable the 

government to increase the number of commuters in Group P. 
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6.4 Commuter Drivers 

This section will introduce results from a research report that is of high relevance 

for The DTA and Movia. An outline of the results will show that public 

transportation is far from fulfilling the needs of the commuters. On the other hand 

the outline will also show that the commuters in group C experiences similar 

conditions. Hence an opportunity to act appears for public transportation. The 

section furthermore outlines the exact drivers that should be kept in f ocus when 

developing public transportation. 

 

In 2007 Movia engaged an external consultancy firm to make a research report that clearly 

specified what reasons the commuters based their choices on when choosing means of 

transportation. The report described how the public transportation could attract more 

commuters within The CRD. The research report is based on surveys, where responses was 

received from 2643 commuters of which 550 had their private car as primary means of 

transportation. The responses were consolidated and analysed and the report was released in 

April 2009 (Relation-Lab report, 2009, pp. 1-3). This is an important source of knowledge for 

the decision-makers within public transportation. Because it represents, with statistical 

significance, what the commuters want and thereby enables a solid and rational foundation for 

future decisions, regarding development and expansion within this sector.  

6.4.1 What drives the market  

According to the report none of the current transport solutions available today are able to fulfil 

the Danish commuters‘ transport needs. This statement applies for the different types of public 

transportation but also for the private car. Thus becomes the choice between the different 

forms of transportation a choice between the devil and the deep blue sea. 

The report concludes on the above statement:  

(…) To promote the public transportation compared to the car is not a question of separately 

promoting the bus, the metro or the train towards the commuters, who are currently using 

their car. It is a question of developing and positioning public transportation as a unified brand, 

which can meet the commuter needs, no matter whether the commuters are currently using 

the public transportation or is using their car. (…) 

(Relation-Lab report, 2009, p. 4) 
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With this conclusion the report underlines the importance of promoting the public 

transportation towards the commuters as one brand. It also support the argumentation based 

on the coordination problems and the following consequences as explained in section 6.1.6. 

Here it is outlined that problems caused by one type of public transportation have a negative 

effect on public transportation as a whole.  

When commuters consider the means of transportation they put weight on themes as reliability 

and precision, connectivity, travel time, flexibility. Neither the current road infrastructure nor 

the public transportation fulfils the demands that the commuters have (Ibid. p. 4). So for 

public transportation to exploit this gap and meet the needs of the commuters it is a question 

of experienced utility contra preferred utility. 

6.4.2 Drivers for selecting or deselecting public transportation  

The selection criteria that the commuters use when they choose their means of transportation 

are henceforth defined as the drivers. The report analyzes these drivers in the aspect of a 

correlating variation in the 2643 responses received. The drivers are evaluated against 

importance for the commuters and the actual performance. E.g. sufficient information during 

irregularities is of high importance but has a low performance value. This driver is considered 

to be a strategic possibility, improving the performance would have a positive effect on all 

commuters. 

 

 

 

 

 

Figure 16 (Relation-Lab report, 2009, p. 9) - own elaboration 

Strategic 
possibility

Strategic 
priority

Strategic 
Observation 

Strategic 
imbalance

Low Performance High Performance 

Low Importance 

High Importance 



Assembling the wheels – The Rapid Transit Shuttle  

October 4, 2010 

 

 
 

 
Page 40 

 
  

The placement of the different drivers gives an indication of which strategic approach should 

be taken per driver to improve the public transportation as a whole. An interesting observation 

is that the average driver is placed in the ‗strategic possibility‘ square, with high importance 

but low performance. It gives an indication of much can be done in the public transportation 

sector to satisfy the commuters. However it could also indicate that the commuters have needs 

that are too difficult to fulfil. To ensure that the latter is not the case and enable the drivers to 

be used further in the thesis, these must be defined more exact. 

The top 10 drivers in below table are for both commuters C and P located within 4 overall 

themes: 

1. Reliability and direct travel 

2. Personal Safety 

3. Excellent support 

4. Comfort 

 

Commuters C and P do not have separate drivers and themes and are therefore not far from 

each other when evaluating the public transportation. However, this also indicates that 

commuters within the C Group have chosen the car because it performs better in their 

personal environment than the public transportation. E.g. Direct connections, fair travel-time, 

comfort, etc. are for commuter C located in the top-right square in and the more to the right 

these will move, i.e. better performance, the more likely  the commuter in C is to change to 

commuter group P, increase the number of Commuters in P.  

E.g.  𝑃𝑒𝑟𝑓𝑜𝑟𝑚𝑎𝑛𝑐𝑒 ↑ =>  𝐶 = 𝑃 =>  𝑃𝑛 ↑  

 

Table 3 (Relation-Lab report, 2009, p. 10) 

Top 10 drivers that will drive the relation in the future 

Commuters using Private Car 
 

Commuters using Public Transportation 

Reliable and on time  Reliable and on time 

Direct connections  Fair travel-time 

Fair travel-time  Direct connections 

High Safety when mounting or dismounting  Sufficient information during irregularities 

Sufficient information during irregularities  Personal Safety 

Personal Safety  Nice and clean  

Skilful drivers  High Safety when mounting or dismounting 

Comfort during the travel  Comfort during the travel 

Competent employees  Skilful drivers 

Nice and clean   Unlimited Tickets 
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6.4.3 Commuter group C  

The commuter group C counts a large number persons that are responsible for 42 % of the 

travels done within The CRD, according to the report ―Transportvaner i Hovedstadsregionen‖  

(CRD, 2009) about transport habits in The CRD. Due to the size of the group there must 

according to the Relation-Lap report appear different segments which must be approached 

differently e.g. in a marketing campaign for public transportation or in the available transport 

solutions. These segments are different in demography, behaviour, needs, and features. 

However, to identify the different segments in Group C the report has divided the commuters 

into 4 subgroups based on their behavioural patterns. 

Table 4 (Relation-Lab report, 2009, p. 13) 

 

In the above table the four different segments‘ drivers have been listed in priority of 

importance.  

 The operating oriented: 

Four different segments in group C with different focus 

Operating oriented Safety Generalists Connectivity 

Reliable and on time Skilful drivers Reliable and on time 
High connectivity outside 

rush-hours 

Direct connections Personal Safety Direct connections Direct connections 

Fair travel-time 

High Safety when 

mounting or 

dismounting 

Nice and clean Fair travel-time 

Comfort during the 

travel 
Reliable and on time Competent employees Reliable and on time 

Sufficient information 

during irregularities 
Competent employees Fair travel-time Personal Safety 

Nice and clean Direct connections 
Sufficient information 

during irregularities 

High Safety when 

mounting or dismounting 

Drives according to 

schedule no matter 

the weather 

Comfort during the 

travel 

Comfort during the 

travel 

Sufficient information 

during irregularities 

Personal Safety Nice and clean 

High Safety when 

mounting or 

dismounting 

Sufficient support about 

travel and price 

Skilful drivers 
Sufficient conditions for 

Children 

Comfort during the 

travel 

Always available (no 

matter time and place) 

High Safety when 

mounting or 

dismounting 

Sufficient information 

during irregularities 
Skilful drivers Nice and clean 

Competent employees  Fair travel-time Personal Safety Skilful drivers 
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o Typically between 30-50 years. For them it has to be fast and easy to use the 

public transportation, it has to stop the right places, do that with the right 

timing, and it has to reliable. 

 Safety in focus 

o Mainly women and above 50 years of age, Safety and security is in focus and is 

important for the behaviour within this segment. 

 Connectivity 

o Typically this segment lives in the small villages and suburbs, they have 

consequently the need for fast, direct, and easy transport also outside rush-

ours. 

 Generalists 

o Young and adult people, rarely 

elders. The transport has to be 

quick, easy, reliable, and safe. 

 

The report concludes that the connectivity 

segment with share of 12% is too small to 

approach and would therefore not be 

economical beneficial, because they live in a 

lot of small villages where it is difficult to target the full segment at once. The report finds the 

three remaining segments economical interesting to target with individual activities. The 

relation between public transportation and group C is weak and for the Operating oriented and 

the Connectivity segment is as low as 13% when considering the needs fulfilled versus the 

actual needs demanded. This need fulfilment must be above 60-70% if the risk of the 

segments deselecting the public transportation should be minimized.  

The hygiene factors within Group C and across all four 

segments are defined as being the three drivers below: 

 Direct connections 

 Fair Travel-time 

 Reliable and on-time 

These hygiene factors are critical drivers that continuously 

need to be high performing within public transportation. If 

this is not the case the Commuter group C will not consider 

public transportation as a realistic choice (Ibid. p. 15).  

Segments Need fulfilment % 

Operating  13% 

Safety 22% 

Generalists 13% 

Connectivity 22% 

Table 5 - (Relation-Lab report, 
2009, p. 15) 

20%

29%
38%

12%

Split between the Segments

Operating oriented

Safety

Generalists

Connectivity

Figure 17 (Relation-Lab report, 2009, p. 14) 
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6.4.4 What can make Commuter Group C move to P 

The three hygiene factors are individually found too light to change any commuter behaviours. 

E.g. if only the factor ―Direct connections‖ were improved to a degree, where all commuter 

needs were met. It would still not have enough impact in any of the segments to reach the 

total need fulfilment of 70%, which would enable the transition from C to P. (See figure below) 

 

Figure 18 - Own elaboration - (Relation-Lab report, 2009, p. 17) 

If all ‗Hygiene factors‘ are simulated to provide high performance, they will bring the total need 

fulfilment for commuter group C to a more satisfying position, very close to the target. As 

shown below in Figure 18, two segments – ‗Generalist‘ and ‗Safety‘ - are close to their 70% 

need fulfilment. This indicates that the 3 hygiene factors are very important, but can, however, 

not stand alone if the target should be reached. There are two other factors that are potentially 

supplementary to the three initial factors - either ‗Personal Safety‘ or ‗Comfort‘. 

 

 

Figure 19 - Own elaboration - (Relation-Lab report, 2009, p. 22) 
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Comfort is defined as:  

 Having sufficient space to other passengers during the travel, sufficient room for the 

legs, a realistic chance of sitting down during the travel, room enough (i.e. not 

crowded), acceptable noise level, pleasant indoor environment, the possibility to work 

during the travel, and easy access and exit (i.e. no passengers is blocking the doors)  

Personal Safety is defined as: 

 It is safe and enables a feeling of security while waiting at bus stops and train stations 

no matter what time of day/night and whether the commuters feel safe during the 

travel. 

The report reaches the conclusion that Comfort is the best factor to combine the Hygiene 

Factors with. The combination of the four factors reaches a total need fulfilment of 70% and is 

above 70% within three segments out of the four. The connectivity segment is the only one 

reaching below 70%, with a need fulfilment of 61%. However, the report has previously left 

this specific segment out of the scope, thus it follows the initial recommendations, when 

discussing potential in each of the segments.  

 

 

Figure 20 - Own elaboration - (Relation-Lab report, 2009, p. 25) 
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6.4.5 What about adjusting the price? 

The popular debates in the Danish media and politics are usually concerning the price level for 

using the public transportation. E.g. ―The prices for using public transportation are too high 

and should be reduced‖ and ―Why don‘t we make public transportation free of charge‖.  

 

First of all, the discussion about free public transportation is interesting. However, this was 

thoroughly analysed by The Danish Board of Technology (2006) and they came with the 

conclusions: 

 If the public transportation was free of charge the current use would increase with 

approximately 75% 

 The estimated ticket revenue is on average DKK 7.3 billions  

 The lost revenue from the decrease in number of cars would be DKK 1.2 billions, due to 

the high Danish taxation of cars  

 The increase in ―fleet‖ cost DKK 3.6 billions, since the capacity had to be increased due 

to the increase in commuters.  

 All together it would endure a total cost of DKK10.7 billions that the Danish government 

somehow should locate.  

A subsidiary conclusion was that of the 75% increase in commuters a relatively large part 

would take the public transportation instead of their bike or instead of walking. I.e. the 

environmental benefits would less than expected also these commuters are important to fix in 

their current travel pattern since this is healthy and good for the environment. Thus it is 

concluded that a free of charge solution would be very costly for the Danish government and 

the solution would attract a relatively large part of the wrong commuters (The Danish Board of 

Technology, 2006). 

 

Second, in the Relation-Lab report (2009) the decrease of ticket prices have been evaluated 

against the commuter group C behaviour and found to be irrelevant. A price reduction would 

not change their behaviour, and the report argue that price often become in focus when people 

do not have their needs fulfilled, they start looking at the price they pay compared to the 

service actually received. There is no evidence in the report‘s survey, which indicates that a 

price reduction would move from commuter group C to P. The Hygiene Factors are weighted as 

much more important and would according to the report have a much larger impact on the 

behaviour. The focus in this Thesis is to change the behaviour of group C and move the 

commuters to group P, consequently there is a clear argument from the report that this topic 

has no impact. 
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A similar argument are found in the report from DI (2006, p. 70), where a price elasticity have 

been calculated and found to be too weak to have an impact on the commuters. They found 

that if the prices were decreased with 25% the increase in commuters would only be 7.98%. 

This reflects a price-elasticity on 0.32,  which is too low to justify any price reduction.  

 

A final argument could be to take an isolated look at the cost of having and using a car 

compared to taking the public transportation. Where there is a significant difference and that 

the public transportation is cheapest. E.g. DSB have a price comparison tool available for 

commuters (www.dsb.dk). The commuters using their private car have done an individual 

cost-benefit analysis and reached the conclusion that the additional cost endured when using 

the car are less expensive than the benefits lost if using public transportation instead. 

6.4.6 Summary 

If the factions in public transportation should increase their number of passengers gained from 

the commuter group C they should not focus on the price as a factor, rather they should focus 

on creating more value for the commuters. It is clear, based on the above findings, that this 

value focus has been neglected. The specific drivers outlined in this section should be used as 

indicators on how the future public transportation sector should be designed. These drivers 

also indicate that there is a need for the DTA and Movia to be innovative if there is a sincere 

interest in fulfilling the objectives set out by the government. It is necessary to look at 

available core competencies both internally in Movia but also in the other factions. Moreover it 

is important to learn about the available technologies in the market. The following section will 

address some of the technologies that are found relevant to consider in future developments, 

in addressing the commuter drivers. 

 

  

http://www.dsb.dk/
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6.5 Technologies with potential impact on commuters 

In the previous section the exact user needs that should be fulfil led was outlined 

but also what shouldn’t be focussed upon. This section will describe solutions or 

technologies that might help the DTA and Movia too fulfil these needs and ensure a 

transfer of commuters from group C to P. The following parts will introduce 

incumbent and potential solutions or technologies and will describe how they can 

help, if used wisely, to improve the value offered by the public transportation as a 

whole. 

6.5.1 What solutions are currently in use 

To understand how to improve the value it is necessary to understand what kind of solutions 

that is in use or at least in the pipeline for the next couple of years. Within public 

transportation two topics have been found interesting, and will be analysed in the following 

sections. First, there is a new initiative in the pipeline ‗Rejsekortet‘ I.e. the Personal Travel 

Pass, which will solve some of the issues faced by the commuters. However, it will most likely 

be more beneficial for the different factions within public transportation. A current initiative 

that has a large potential for meeting the commuters at their level, is placed in the department 

within Movia called ‗Flextrafik‘ also referred to in section 6.1.8. This is initiative is called 

‗Flextur‘ and is still under development. However, it lends a strong foundation of experience, 

stability, and vendor management from the department of Flextrafik, which enables a larger 

focus during the development on the value creation (cf. Interview: Jens Peter Langberg, 

Movia). 

6.5.1.1 The Travel Pass 

The Travel Pass is a new initiative in Denmark, to align all public transportation under one 

ticket system (www.rejsekortet.dk). When this is fully implemented Denmark will be the first 

country in the world ever to have fully coherent ticket system (www.rejsekortet.dk). The same 

type of travel passes and system are present in large cities like Stockholm (Population 1.7 

mill), London (7.5 mill.), Paris (2.4 mill), Hong Kong (7. mill). As a reference Hong Kong has 

over 11 million passenger travels per day (Transport department of Hong Kong), in 

comparison, Denmark has 1 million passenger travels per day (DTA, 2010). Therefore the 

system must be considered to be stable enough to handle all the Danish commuters, also if an 

increase of travels per day should occur. 

 

http://www.rejsekortet.dk/
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By having an electronic pass the passengers only pay for what they travel. When using the 

travel pass, the commuter scans when boarding and scans when dismounting the public 

transportation or station. The travel pass works in the same way as a prepaid phone card, 

which enables low operating cost and thereby enables as low ticket prices as possible.  

The card enables different rebate systems that can enable travel volume rebates. During the 

interview conducted with the CEO of Rejsekortet Bjørn Wahlsten, he confirmed that the rebate 

system could be used actively to drive commuter behaviour. It is important to notice that the 

discussion in section 6.4.5 about adjusting the price to drive commuter behaviour and the 

above rebate discussion are context differential. When the commuters have transferred to 

group P from C they will of course still maximize their own utility and minimize their costs. 

Subsequently if a reasonable rebate is given to join other commuters in the same vehicle, then 

the rebate will drive commuter behaviour. The problem is, if this model is used, to identify the 

size of a reasonable rebate. 

 

The full implementation of the travel pass in Denmark is expected to be finalized during 2012. 

The status so far is that it has been rolled out on Zealand except within The CRD, and that The 

CRD will have the travel pass up and running in 2011 (www.dr.dk, 2010). From the different 

public transportation factions‘ point of view this new solution eventually solves the never 

ending discussions about how to share the revenue from purchases of tickets. This issue has 

been even more complicated since the Metro was introduced, and have been the cause to e.g. 

an arbitration that ended in 2010 between Movia and the other factions due to counting errors 

in the period from 2005 to 2007.  

 

The functional part of the system works around a central database, which will receive data 

from the buses or the stations, this data will be handled as it enters the database, calculating 

rebates, counting passengers, and producing reports for traffic analysis. This enables the 

involved factions to better adjust capacity inside and outside rush-hours. This ensures efficient 

utilization of resources in all the public transportation factions.   

The data, which is collected in the buses will be uploaded each time they enter their depot, this 

however creates a delay in the registration of commuter travel. However, there is an ongoing 

discussion on the next generation of travel passes and scanners, which will developed with an 

online connection for real-time positioning, taking traffic information to a higher level. (cf. 

Interview: Bjørn Wahlsten, Rejsekortet) 
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Figure 21 Typical Minibus - with a lift included 

6.5.1.2 Flextur 

Movia‘s Flextur concept is interesting since it is closer than the buses to fulfilling the needs that 

commuters face in their everyday travel. The concept is combined with Flextrafik‘s three main 

areas of responsibility (described in section 6.1.8), and is more or less a service, which has 

been developed as a product of the three main areas of responsibility. 

 

The concept is very basic from a 

commuter‘s point of view. If the 

commuter‘s municipality supports 

Flextur, the commuter can either call 

Movia or login to a website to submit a 

transport request. The commuter has 

to contact Movia at least two hours 

before the pickup, and has to pay the 

driver in cash. The commuter does also 

have the possibility to create a 

reoccurring transport request each 

week, if needed. (cf. Interview: Jens 

Peter Langberg, Movia) 

 

The type of vehicle can either be a 

minibus or a taxi (see pictures on the 

right), depending on the requirements 

from each passenger picked-up, e.g. a 

minibus would be needed if a wheelchair was brought along by a passenger. It is not possible 

for the commuter to decide the type of vehicle because the concept is build upon a 

coordination of travels, thus other passengers with special needs can be sitting in the vehicle 

or be the next pickup. (A vehicle used in Flextur will henceforth be referred to as a Flexbus) 

6.5.1.3 Financing of the Flextur travels 

The financing of Flextur is settled as a payment by the municipality and by the passenger. 

Since this type of transportation is more flexible, the commuter has to pay more than if taking 

a regular yellow bus. The municipality will pay half and the passenger will pay the other half of 

the price per travel. Should more than one passenger ride the same flexbus, the municipality 

will pay less, and depending on the type and number of passengers the final result can in some 

cases become profitable for Movia. Two separately travelling adult passengers or a group of 

three adults travelling together should usually cover all costs. (cf. Interview: Jens Peter 

Figure 22 - Typical Danish Taxi - Mercedes E-Class 
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Langberg, Movia) Please see pricing scheme below for further elaboration of the current pricing 

structure. 

Table 6 – Current pricing scheme for Flextur www.moviatrafik.dk 

Description Price or calculation Example 1 Example 2 Example 3 

Total travel distance in km 

 

5 km 9 km 15 km 

Distance beyond 5 km 

 

0 km 4 km 10 km 

Initial fee, incl. first 5 km. DKK 35,00 

   Price per km after 5km DKK   7,00 

   Price for adults (35+(7*"km above 5")) DKK 35,00 DKK 63,00 DKK 105,00 

Rebate for co-travellers 

(35+(7*"km above 

5"))*0.5 DKK 17,50 DKK 31,50 DKK   52,50 

Rebate for kids below 12 

35+((7*"km above 

5")*0.5) DKK 35,00 DKK 49,00 DKK   70,00 

 

6.5.1.4 Coordination with the suppliers 

Flextrafik has arrangements with over one thousand vehicles, which are available for the four 

different business areas, one of these is Flextur. All vehicles are equipped with a GPS module 

(transponder and receiver owned by Flextrafik) which will send an updated location of the 

vehicle and if chosen for e.g. a Flextur, the GPS module will receive all relevant data, thus the 

driver can fulfil the requirements. This indicates a coordination exercise of a large scale. 

However, even though the size of the coordination is extensive, Flextrafik experience very few 

errors, one reason is, according to Jens Peter Langberg, a very stable and analytically strong 

system. Usually the errors that are experienced are human errors, either because passengers 

have specified a wrong address or the drivers don‘t wait for the passengers at the right 

position. The large number of vehicles is owned by smaller operators and taxi owners that 

have been certified as a qualified supplier for Flextrafik. There are in general a lot of suppliers 

that can deliver and who are qualified to be a supplier of Flextrafik.  

 

Where the business model gets really interesting is the suppliers‘ pricing structure. Since 

Flextrafik has no fixed price agreement with any of the many suppliers. The drivers specifies 

individually their current hour rate in the vehicle‘s GPS module, this hour rate can change 

during the day depending on the drivers willingness to receive a request from Flextrafik. The 

coordination system in Flextrafik receives and updates the different hour rates and does 

always selects the cheapest suitable vehicle. This ensures that all travels within Flextrafik are 

ordered at the current market price, i.e. the best possible rate (cf. Interview: Jens Peter 

Langberg, Movia). 
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6.5.2 What interesting technologies are available 

6.5.2.1 Smartphones and 4G Cellular Network  

Since all new smartphones are capable of handling a fast data transmission e.g. from the 

upcoming 4G network, they can be used as a receiver for all information sent to the 

commuters. Utilizing this technology can bring the value proposition a step in the right 

direction due to larger focus on the commuter‘s individual needs. A simple example on how to 

utilize this technology could be to update the commuter with individually real-time traffic 

information. It enables a very specific information flow and in combination with a travel 

planner and the GPS system, it will be able to triangulate all information into a commuter-

dedicated-travel-information. This information will, e.g. if a bus is delayed, calculate a new 

route that will guide the commuters as fast as possible to the choice of destination. 

Furthermore the cellular phone business is considered one of the most innovating businesses 

in the world. Along with this, the new network technology opens new doors of what mobile 

devices can do, which only can be seen as an enforcing mechanism for choosing this approach. 

The market share of smartphones in Denmark had a 50% increase last year, indicating that 

there is a trend in the market (www.epn.dk, 2010).  

6.5.2.2 Rejseplanen   

Since 1998 ‗Rejseplanen‘ has been the online media, which commuters have used to plan their 

travels (11 million a month). With 12 years of experience, extensive know-how has been 

developed. The constant feedback from users keeps the service evolving into a better platform.  

‗Rejseplanen‘ have engaged in collaboration with Google maps to feed Google‘s so called 

transit application, which enables commuters to plan their travel on Google maps. This will 

increase the user experience and make travel planning a lot easier. This feature can be 

brought along on the commuter‘s mobile phone. Especially smartphones, as described in the 

above section, have a very user-friendly interface, which makes it easy to read and change. 

This will combined with the GPS module installed in most Smartphones create an interesting 

possibility (www.rejseplanen.dk). Currently, Rejseplanen has a smartphone application that 

locates the current position of the smartphone via GPS and is able to plan travels with this 

information. What is missing is a real-time interface that is updating the user during the travel, 

with the estimated time of arrival. E.g. the user misses the first bus; the user should then be 

informed of the impact it has on the planned travel. However, the application should also be a 

bit more precise on the arrival times of the different types of transportation. Currently 

Rejseplanen is planning through schedules, but cannot calculate for delays on e.g. trains, 

which makes less reliable as a tool for the users. This could be done with real-time updates 

from GPS transponders installed the metro, buses, and trains, creating a very precise travel-

http://www.epn.dk/
http://www.rejseplanen.dk/
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planner with high level of traffic information that would increase the overall value proposition 

of the user. 

6.5.2.3 PRIMOVE E-Mobility 

The PRIMOVE E-Mobility (henceforth, PEM) system was originally developed by Bombardier 

Transportation (henceforth, BT) for trains and trams, but has recently been proven to work on 

buses and potentially other road vehicles. The system works by transferring wireless electricity 

to a moving vehicle (see figure below). This is made possible through the use of 

electromagnetic induction, activating a magnetic field only when the vehicle is above of the 

grid. The grid consists of sections of special designed power modules placed under the existing 

road and connected to the power conditioning and supply network. When the pick-up coil 

accumulates the magnetic field, it produces an electric current that feeds the vehicle with up to 

300 kW and enables its functionalities (www.bombardier.com). 

 

Since one of the main benefits that road vehicles offer is flexibility, the PRIMOVE system alone 

can only offer an inflexible service, due to the fixed grids in the ground. If the PRIMOVE 

system is combined with an electric vehicle using a battery pack, ultracapacitors or a 

combination the solution becomes flexible. The flexibility of ultracapacitors is proven by the 

shanghai BEVs as described in section 6.2.7.  

How the PEM would work if it was implemented: Firstly, there will be no visible wires or 

charging devices, as seen in cities with trolley buses and in the Shanghai case. Secondly the 

system can transfer electricity to the BEVs when they are in depot or taking in passengers at a 

bus stop, which is similar to the Shanghai. This is referred to as stationary charging. Thirdly, 

the PEM system can recharge the BEVs while they are driving on the grid. This is referred to as 

dynamic charging, and will enable the BEV to drive on and off the grid during operation 

(www.bombardier.com). This means that it is not necessary to have a grid implemented on the 

full bus route, which would enable a very flexible solution, with only installed grid on the main 

roads, and main bus stops.  

Figure 23 – Technology outline - (www.bombardier.com) 

http://www.bombardier.com/
http://www.bombardier.com/
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6.6 Outlining the Competitive Environment 

To create an overview of the competitive forces that the public transportation under the DTA 

should concentrate on, Figure 24 has been created. The overall competitive forces are a 

different picture than what is seen for industrial firms. Since public transportation mostly are 

based on infrastructural investments and ownership by the Danish government. There would 

be no direct competition such as rivals and new entrants to public transport (Afuah, 2004, 

p.4). However, the competition is still present and should still be dealt with. Instead of direct 

competitors the critical competition is stemming from viable substituting transport solutions. 

They can sometimes and somewhere better fulfil the transport needs required by the 

commuters. 

Viable substitutes can force the firm in focus to 

drive down prices or raise the quality of the 

service offered without taking and additional price 

for the premium service (Ibid.). The colours in 

Figure 24 define the degree of attention that 

these substitutes are demanding of the DTA. This 

will also indicate the types of activities that the 

DTA in practice should perform to successfully 

manage each of the substituting competitive 

forces, thus to attain a more profitable position. 

Green is low attention that encourages activities, 

which should be supportive and promoting 

towards the competitive force marked with green. 

These forces could, besides being defined as 

substitutes, also be defined as complementors with low bargaining power. Yellow is medium 

attention that induces activities that enables collaboration, relationship building, and cost 

savings. The red colour is high attention, which requires activities that aggressively steals 

market share by increasing the viability of own product or service, compared to the red 

competitive forces. 

 

alking and biking is an alternative to taking the bus, metro or train, hence it is 

defined as a substituting competition. However due to the environmental profile this 

category has, it should, rather than be attacked for its market share, be supported 

and promoted. This area is to some extent being addressed, though mainly in the trains, 

where the commuters can bring their bikes for post transport. The fact that public 

W 

Figure 24 - The competitive forces 
(substitutes) important for the public 

transportation - own creation 
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transportation is not free of charge supports commuters in choosing this alternative. This 

mechanism is described in section 6.4.5. From a passability point of view the bikes are given 

more room in the cities, examples can be found in the climate plan for Copenhagen where the 

city sets the objective to be the best city in the world for biking (Copenhagen Climate Plan, 

2009). Yet this area could in many ways be promoted even more. Searching on the internet 

gives you some interesting ideas on how to develop the public transportation to promote for 

instants biking1. 

 

axi companies are in the luxuries end of the alternatives in transportation. It has a very 

high flexibility, it is very fast and convenient, but is also very costly to use. Taxies would 

at first be considered to be a competitor. However, knowing that they are a basic 

ingredient in Flextrafik changes the perspective. In the interview with Jens Peter Langberg, he 

outlined that they are very careful not to force their own suppliers away from their primary 

market. From an overall point of view, The DTA and Movia would have to consider taxi 

companies as both substitutes and suppliers, which can, if a relationship with them is 

strengthened, help deliver an even stronger and a cheaper Flextrafik solution in the future. 

However if the relationship is weak they can make the Flextrafik business foundation difficult.   

 

rivately owned cars are causing congestion and are polluting more per commuter than 

public transportation (see section 6.2.3.). They are therefore causing problems for the 

society that potentially could be decreased if more commuters used public 

transportation. If the DTA‘s objective is to gain more passengers, this segment should be given 

a high level of attention and requires activities that steals market share, by making the choice 

of public transportation easier. In this aspect it should be mentioned that it is not reasonable 

to believe that people would stop using their car at all, they would still own one and use it for 

shopping and in their spare time (Nielsen & Landex, 2009). However, it is when people travel 

to and from work or education, where the choice would be highly relevant. Families that own 

two cars should, however, be tempted to sell off one of their cars or do not have an incentive 

to buy an extra car in the first place. The commuters with private car do not distinguish 

between different types of public transportation. They weigh their car against the public 

                                           

 

1 E.g. a concept called "Future City Mobility" designed by a Swede Marten Wallgren, which is a system created around 

bicycles. Allowing a special designed bicycle/scooter to be well integrated with the infrastructure as well as becoming a 

part of the interior of the buses and taxis. The energy that the user creates while biking is used as a currency while 

docking the bicycle into the bus or taxi. http://martenwallgren.blogspot.com/2009/06/winner-seymourpowell-award-

for.html  

T 

P 

http://martenwallgren.blogspot.com/2009/06/winner-seymourpowell-award-for.html
http://martenwallgren.blogspot.com/2009/06/winner-seymourpowell-award-for.html
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transportation that is available to them, and look upon that as their alternative to the car 

(Relation-Lab report, 2009, p. 10). As long as the car offers the best total value proposition, 

the car will be the commuters‘ preferred means of transportation. 

 

6.7 Summary  

The above data presentation indicates that the public transportation as a whole has to improve 

its service level to attract more commuters. The main reasons for doing so are improvement of 

the environment and elimination of congestion issues on the Danish highways. Section 6.4 

very clearly outlines what drivers that are expected to increase the number of commuters 

using public transportation. This must be the in the interest of the DTA and all the concerned 

factions, since it is a governmental objective and an environmental plus factor. From a legal 

point of view there should be no restrictions in setting the environmental bar high as well as 

demanding the more specific requirements to the vehicles used in public transportation. The 

department Flextrafik holds the service Flextur service that to some extent meets the main 

commuter drivers, direct connections, fair travel-time, reliable and on-time, and comfort. 

Therefore will a further development of the Flextur concept to help The DTA and Movia to 

reach the overall target be interesting. The Discussion Block will discuss the data and findings 

from this part and structure it into relevant theoretical frameworks. This will enable the thesis 

to generate a more structured overview, and create the tools and definitions necessary to 

enable a transition from commuter group C to P, and at the same time decrease the carbon 

emissions. 
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7 Discussion 
For a better understanding of what concrete measures are needed to enable an easier 

commuter transition from the private car to the public transportation, it is necessary to 

structure the above data and findings into relevant theoretical frameworks. Since most of the 

theoretical frameworks are developed based on data stemming from industrial companies, the 

frameworks will be used analogue.  

The above data shows that the public transportation as a whole is failing to meet commuter 

requirements. To better meet the commuter requirements new activities within Movia are 

necessary to change the current situation. Within Movia the small service Flextur have been 

identified and described in section 6.5.1.2. This service holds some of the benefits that are 

outlined as commuter drivers in section 6.4. The benefits of an innovative revision of Flextur‘s 

current concept and business model are therefore required. The following sections will include: 

the importance of learning from the market, RTS solution, how to innovate the business model 

of The RTS, and how implement in a business model ‗co-development in partnerships‘. The 

discussion will then lead to the Thesis‘ recommendations.  

7.1 Learning from the Market 

Many privately owned companies do not know what their consumer‘s actual needs are. Many 

privately owned companies are still struggling to create a need for their specific product or 

service. Creating a need that the consumers did not knew they had, is very difficult and 

requires a very intense and intelligent marketing effort. However, if a need already was 

present and these consumer needs were known by the companies, they would be anxious to 

fulfil these needs. The main purpose would obviously be to convince the consumers to 

continually use their specific product or service by developing the best possible solution. 

In section 6.4 about commuter drivers, there is a very clear commuter analysis that outlines 

what the ‗commuter needs‘ are, and what should be improved to fulfil these. Thus the 

commuter behaviour will change and they will transfer from group C to P. If The DTA and 

Movia sought to increase the number of commuters in group P they would be to improve the 

offered value proposition. The offered value proposition for public transportation as a whole 

can be improved by adjusting the service level. However, to avoid struggling with economical 

issues in the future, such exercise demands knowledge about the possibilities in the market to 

take a rational decision. Consequently, the content outlined in section 6.5 is important to 

Flextrafik, Movia and the DTA if they would adjust the business model of Flextur. Since 

knowing your own core capabilities as well as trends in the market and understanding how to 
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combine these would bring your value proposition to a new level. This is confirmed by Johnson 

et al. (2008), which recommends combining this information in the value proposition to get the 

job done in the best way.  

The importance of ensuring an import of market knowledge is also confirmed by Dorothy 

Leonard-Barton (1995), who argues that the core capabilities constantly  needs to be fertilized 

with streams of information to ensure growth (Leonard-Barton, 1995, p. 177). To evaluate 

whether a new product or service will be successful there are different groups of Market 

research techniques that are applicable.  

 Inquiry Techniques are using surveys, focus groups, latent needs analysis, lead users 

and mall studies to generate the relevant information stream. When customers can 

refer to a known product, they can answer most questions about their preferences, and 

their responses are reasonably reliable guides to new-product developments (Leonard-

Barton, 1995, p. 190).  

 If there do not exist any known product/service, which is a sufficient analogy then the 

company should instead use Empathic Design Techniques. These are qualitative 

techniques that are applicable when users on the market have needs for which they 

cannot imagine a solution because they do not know about an applicable technology. 

Consequently the users are incapable of articulating their concrete needs (Leonard-

Barton, 1995, p. 193).  

 Techniques for creating a new market are the last group of techniques which is 

used if neither technologies nor customers are certain, inquiry and user observation is 

impossible. These techniques, which includes Exploration of trends, Scenarios of the 

future and Market experimentation, are all trying to predict an uncertain future in 

situations where technologist are not sure of the form the technology should take, no 

viable analogies exits, and the target group are not known(Leonard-Barton, 1995, p. 

204).  

 

A critical aspect of these different groups of techniques that are used in separate market 

situations could be that some or maybe in many situations a combination of the techniques is 

necessary reach a satisfactory level of market research. E.g. The technique of exploring trends 

should not only be used in the creation of a new market, but also when the needs are known 

and when the techniques are known. It is important to consider the market trends when 

products are developed no matter the situation.  
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Google case example 

An example amongst others of why trend research is important stems from Google, which in 

general are successful in many fields of the internet i.e. Google search, Gmail, Google maps, etc. 

However, some Google projects are not commercial successes mainly because of lack of trend 

exploring e.g. Google Knol (www.knol.google.com). In 2007 Google launched a new rival to the 

encyclopedia site Wikipedia called Knol. It was very clear that Google wanted to take over the 

encyclopedia users and profit even more on Google ads. 

  

However, this did not succeed since Wikipedia had become a trend in itself and the first place that 

many people look for information and the sources used to document that information 

(www.TechCrunch.com, 2009). It was and is especially trendy because of the way it structures and 

evaluates data. The users can find neutral and well documented articles, be notified if there were 

too little documentation, or in general contribute with new well documented knowledge. 

Researching the trends in the world of encyclopedia, would probably have told them not to 

compete against Wikipedia with their own premature and none neutral solution, which is laughing 

stuff on the internet (www.TechCrunch.com, 2010). 

 

There are five different processes to conduct new-product developments and in their extreme 

forms they are differentiated as per below (Leonard-Barton, 1995). 

 

1. User-Driven Enhancement (An Improved Solution to a Known Need) 

2. Developer-Driven Development (A New Solution to a Known Need)  

a. [E.g. HP pushing the technological performance on a gas chromatograph, 

without receiving any user requests first] 

3. User-Context Development (A New Solution to an Unexpressed Need)  

a. [e.g. 3M Post-it notes]  

4. New Application or Combination of Technologies (A Novel Solution to an Identified 

Need)  

a. [Fish Locaters developed from the militaries underwater sonics, now used by 

Sports fishermen]  

5. Technology/Market Co evolution (An Evolving Solution to an Uncertain Need)  

a. [IBM – The voice mail system] 
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Figure 25 New-product development processes at the extremes  
(Leonard-Barton, 1995, p. 184) 

For Flextur it is clear that the ‗Inquiry Techniques‘ are applicable, since this is an existing 

service that commuters can refer to. The section 6.4 about commuter drivers is a latent need 

analysis which is very useful for The DTA and Movia, because it outlines the needs of the 

suppliers. In that perspective Flextur appears to be an important service to develop and 

implement to fulfil the commuter needs. However since Flextur does not fully fulfil these user 

needs an enhanced setup is necessary. This could also be referred to as a user-driven 

enhancement since the technology used is highly mature and that the customer base, 

commuter group P, are known.  

The Flextur concept can unfortunately end up being interpreted by the commuters in the 

context of Flextrafik‘s other 3 areas of responsibility, which might create a barrier for 

commuters that would like to transfer from group C to P. Hence it seems necessary to 

differentiate Flextur from the other services, or develop the Flextrafik concept from being a 

transport provider to a service brand. Both options require a new concept development that is 

not present and maybe not imaginable for some of the commuters. It could be argued that an 

empathic market research could be relevant, since the commuters are known and the potential 

technology not identified. To specify this even more there are a couple of the empathic 

research techniques mentioned by Dorothy Leonard-Barton (1995) that could be relevant for 

the DTA to address before taking a final decision on a development of Flextur.  
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One solution is to bring about industry experts, which should be understood as an expert that 

holds very specific knowledge about his or her field (Leonard-Barton, 1995, p. 197). Within 

public transportation it could be the professor from DTU, Otto Anker Nielsen, who has 

published pragmatic articles about public transportation in Denmark. 

Another solution is to emphasize technology transfer with the purpose of sharing knowledge 

and enable a broader understanding of the technology capabilities held across the different 

involved parties. Within public transportation the technology transfer between the factions 

would be beneficial, and the solution that will be defined later on will outline the potential in 

knowledge transfer and partnerships.   

 

In Figure 26 below, the development process for Flextur would be defined as ‗User-driven 

Enhancement‘, if The DTA and Movia chose to proceed the development of the Flextur concept 

in its current form. The commuters are known and the technology used is highly mature. A 

more radical, however, rational development process would be ‗User-Context Development‘ 

that could attract new commuters by applying relevant technologies changing the User-

context. This would imply the creation of a new novel solution, with an increased focus on 

intelligent public transport information, green technologies, and more commuter flexibility. 

Using semi-mature technologies and combining them with core capabilities, which are already 

existing in the public transport sector.       

 

Figure 26 - Processes for development of Flextur into a new novel solution - Own creation  
(cf. Leonard-Barton, 1995, p. 184) 
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7.2 The solution (The Rapid Transit Shuttle) 

Based on the findings so far, it is evident that a change in public transportation is necessary. 

During the research the idea about Rapid Transit Shuttles (henceforth, RTS) was developed 

and redefined as the thesis progressed. The commuter drivers - Direct connections, Fair 

Travel-time, Reliable and on time, and Comfort (section 6.4.4) are the main objectives for the 

RTS. Fulfilling these main objectives will enable the transition of commuters from group C to P. 

The main focus is to develop a solution that is based on the users/commuters and their needs. 

One thing is certain; the solution needs to be much more flexible than any of the current 

solutions available.  

7.2.1 In the perfect world 

The RTS is a flexible solution that enables the users to be picked up at their home address and 

transported to the nearest hub. A Hub is an assembly point where larger capacity types of 

public transportation carry the users towards e.g. Copenhagen. A Hub could be a train, metro 

or a bus station (e.g. for BRT solutions). The RTSs are a standardized small size bus with a 

capacity from 6 - 12 passengers, hereunder one or two disabled passengers. The vehicle has 

an electric powertrain which is powered by ultracapacitors. The Ultracapacitors are recharged 

through a dynamic charging solution that is installed in dedicated bus lanes and in all RTS 

waiting areas e.g. in the hubs. The RTS has also a lithium battery pack installed that will take 

over the power supplier, when the ultracapacitors are emptied. This also enables the RTSs to 

have a larger action radius outside the grid of dynamic recharging.    

 

The users book the RTSs via the internet or via their smartphones where they pay upfront with 

their travel pass account. This is done while planning their daily travels via the system 

Rejseplanen that are now showing all prebooked RTSs in the users‘ areas. This information is 

constantly synchronised with the dispatching system that communicates with the vehicles. 

Since the booking to the users home address must be done at least two hours before the pick-

up, all prebooked RTSs in your area is displayed in Rejseplanen, if the user clicks on the 

prebooking it will show the route on a map. It is then possible for the user to stand in the side 

of the road on this route and hail the RTS when it passes the point where the user is waiting. 

This feature becomes even more user- friendly when the user is searching on his smartphones 

for any RTSs in the area where he is, to bring him to the nearest hub. Thus there will be both 

passengers that have pre-booked but also ad-hoc passengers utilizing the traffic information 

that is available at all times. All users scan in their travel pass when entering the vehicle and 
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scan out when they leave the public transportation system. All RTSs activate their GPS 

transponder when they are in duty, this enables the dispatcher to plan all incoming booking 

request, however it also enables the users to see on their smartphone where the nearest in 

duty RTS is, and if the user is waiting for the RTS they can follow its exact location on the 

screen of their computer or smartphone. The utilization is important and the more passengers 

that an RTS are carrying at the same time, the higher rebate is given to the passengers in the 

RTS, registered via their travel pass. This creates an incentive for the passengers to accept 

that others are sitting in the RTS as well. Picking-up ad-hoc passengers, is therefore in the 

interest of the person that has booked the RTS, hence the person‘s travel expenses will 

decrease. It is important to have in mind that all above suggested implementations are 

possible. Thus a potential implementation of this setup is realistic from technology and a 

capability point of view. 

7.2.2 The Dispatcher Platform 

The dispatcher platform of the RTS should be based upon the one Flextrafik has developed. 

With over a thousand vehicles in their current platform it has already been proved feasible to 

handle a lot of data. All vehicles communicate with the system and are constantly positioned 

via the GPS installed in each vehicle. The information is very valuable and can be used for 

intelligent traffic information. To uphold a high user-friendliness it is evident that platform is 

integrated with Rejseplanen to ensure a precise level of traffic information cascaded towards 

the users. The integration is also important since the platform has to coordinate between the 

different types of public transportation. The RTS should operate as a feeder solution, and it is 

therefore crucial that it arrives in time at the hubs. This will enable the passengers to change 

to the main lines in an efficient and less time consuming way.  

7.2.3 The traffic information 

To ensure the high level of information, coordination and reliability, the traffic information 

system is the core capability that needs to be in place before anything else. The concept of 

Rejseplanen should be development into real-time traffic information system, thus instead of 

only being a travel planner it will now show real-time information from the different type of 

public transportation. The information is already collected within the S-trains, Metro, buses, 

and Flextrafik, it just needs to be collected and shared with the users. The information 

collected from the RTSs could be current location, destination, estimated time of arrival (ETA) 

to the destination, planned route, number of passengers, and whether the RTS is fully booked. 
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Information should be available for the users, e.g. using the application on a smartphone 

enables the user to choose a specific RTS and view all information uploaded in real-time.  

7.2.4 The travel planner 

Based upon Rejseplanen the new or updated travel planner should show real-time information 

as defined above. This will allow the user to be constantly updated before and during the 

travel, via a smartphone application. 1 hour before a booked travel from home to hub, the 

user will be updated with the booked RTS‘s ETA and will receive a reminder prior to the pick-

up. The smartphone application will work similar to a random GPS and during the travel it will 

constantly show the planned route and the ETA.  

The travel planner will also help the user to book the RTS, and ensure a proper warning to the 

user about the vehicle‘s arrival. Booking from home towards a hub should be done 2 hours 

before the preferred destination arrival time. Booking from a hub towards home should at least 

be done half an hour before the time of pick-up. The reason behind the different booking 

deadlines for hubs and home address is the user‘s needs for higher flexibility when travelling 

from hub to home. E.g. finishing a meeting at time or 10 minutes too late will change a 

predefined travel plan with 10 min and to avoid missing a booking the user have to know 

which train he can catch before he for sure can tell when he needs an RTS to pick him up. 

Since all of RTSs are circulating routes that always end at a hub, the high flexibility from hub 

to home is possible from a dispatcher‘s point of view. All confirmed bookings either from home 

or from a hub will be paid upfront via the travel planner. Hence if the RTS experiences a no 

show up from the user, the RTS has already been paid for.  

7.2.5 The ad-hoc passenger 

The ad-hoc passengers are users that hail vehicles from the side of the road, when failing to 

book within time limit. The users are informed via his smartphone application about the RTS‘s 

route and can see if the RTS is full, before they decide for a certain RTS. The smartphone 

application enables the users to reserve a seat, hence other ad-hoc users doesn‘t take the last 

seat, thus the RTS is not full and the ad-hoc users will not wait in vain. The seat reservation is 

also paid up-font hence the ad-hoc users should be confident, that they will be standing in the 

side of the road when the RTS passes. The RTS driver is informed about any reservation and 

approximately where the ad-hoc users will be standing. 
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7.2.6 The co-travelling incentive 

The difference between the RTS and a taxi or a private car is the fact that the users are 

obliged to co-travel with other users in the RTS. This can, for some users, be a negative thing 

hence there should be an incentive to co-travel. Co-travelling is important for public 

transportation due to utilization of the available capacity, optimization of the environmental 

benefits and the financing of the RTS. To create an incentive for the users to co-travel there 

should, in collaboration with the travel pass, be a rebate system which generated a rebate per 

user. This should create an incentive to choose co-travelling while booking. If another booking 

already was made the incentive should be big enough to choose to co-travel with the other 

booking, even though the user had to leave 15 min before what was originally planned. The 

rebate should also apply a positive attitude towards the ad-hoc user, since an additional 

passenger would enable an additional rebate for those already travelling in the RTS. 

7.2.7 The Infrastructure 

The infrastructure should be changed in the cities that decide to implement the RTS solution. 

First of all the municipalities involved should reconsider the passability of the RTSs. The RTSs 

should have first priority in the traffic, hereunder dedicated lanes, and be led first out of any 

traffic lights. The passability solutions should focus on the fastest way to the central hub, and 

create a less attractive infrastructure if you drive towards a hub in your own car. Some 

municipalities might find the passability solutions expensive, and thereby deselected in the 

budgets. However, the incentives to select these solutions are that they will; create a better 

utilization of the public transportation and thereby cost savings for the municipality, decrease 

the emission in the cities/suburbs, and offer a better transportation service thus more people 

would consider to move to such a municipality. 

Further infrastructure enhancement would be improved hub facilities, hereunder an efficient 

drop of zone. Also EV infrastructure should be installed at hubs and dedicated lanes for both 

static and dynamic recharging of the RTS, if the hub services a BRT system as well, then the 

EV infrastructure can be used by the BRT system as well. 

7.2.8 The Vehicles 

The vehicles should be owned by the suppliers. However, the technical specifications should be 

very tight thus only a few types of vehicles should be included in the RTS solution. Since an 

alignment of the RTS fleet is beneficial for a solution branding, e.g. as the London taxis which 
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have a very high level of branding, but also alignment, e.g. one specification is that all taxis 

should be able to carry a person in wheelchair (Public Carriage Office, 2007).   

In the short run the current suppliers and their current type of vehicles used by Flextrafik 

should be used as the initial types of RTSs. Since the preferred vehicle type have to be 

implemented slowly to ensure that the supplier does not go out of business and also that the 

EV infrastructure needs to be ready before such a technical specification can be justified in the 

tender material. In the long run the RTS should all have electrical powertrains to ensure 

environmental benefits, a green image, and fuel cost-savings. 

7.2.9 The RTS Externalities 

Next to the direct benefits of the RTS there are benefits created in other factions of the public 

transportation sector, which is derived from the RTS solution. First of all the expected increase 

of Commuter group P will also increase the utilization of other types of public transportation. 

Leading to a higher degree of financing of the overall public transportation, which at the 

moment is around 50% in total, the rest is subsidies. This would enable fewer subsidies to 

benefit elsewhere in the society or enable the additional revenue to be invested within the 

public transportation sector. The better utilization of other types of traffic would decrease the 

general amount of CO2 emissions derived from directly from transport. It would also mean less 

people in commuter group C that would lead to less congestion, since a decrease of 10% in 

road-traffic can cut down the congestion by 50% (DI, 2006, p. 19). Other externalities would 

be; less pollution, that would lead to better public health; development of the areas 

surrounding the hubs, hence there would be a demand for shopping facilities that would make 

it easy to do shopping on the way home; Whoever owns the areas around the hubs would be 

able to raise revenue either by selling or leasing to interested businesses.  
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7.3 Business Model Innovation 

Creating a new novel solution based on a valid idea seems straight forward. However, if the 

business model behind the idea is not geared to support the development and implementation, 

it can become a costly and time consuming affair.  

(…) A better business model often will beat a better idea or technology (…) 

     (Chesbrough, 2007, p. 12) 

7.3.1 Definition of a business model 

There are several authors, who contribute to the business model definition. “A business model is 

a framework for making money.” (Afuah, 2004, p. 2) “It is the set of activities which a firm performs…” 

(Ibid. p. 2). “At its heart, a business model performs two important functions: Value creation and value 

capture. First, it defines a series of activities…” (Chesbrough, 2007, p. 12). Both authors agree to 

the definition, that a business model is a set or a series of activities performed by the firm. 

They agree that a business model should create and deliver value, which also is supported by 

Johnson et al. (2008). For a public service companies such as the DTA and Movia, the business 

model definition can be used analogue to increase the value created. However, one variable is 

important to recognize when dealing with a public service company, and that is the social-

political aspect. E.g. Public transportation could be profitable tomorrow if all non-profitable 

activities were removed (cf. Interview: Jens Peter Langberg, Movia). However, it would 

eliminate the purpose of having public transportation, since the purpose is to service all areas 

including those with a low population density and thereby little revenue (Ibid.). Consequently 

the definition of a business model for a public service company must be as defined by the 

authors above, plus a semi-fixed service variable that should not be lowered. I.e. a business 

model within the public sector is defined as a framework of activities that, without decreasing 

the range and level of public service, are performed to create and capture value. 

7.3.2 Reinventing the Business Model 

New business models often look unattractive. To see past these boarders the company needs a 

roadmap. The success starts with not thinking about a new business model at all. It starts with 

thinking about the opportunity to satisfy real customers who needs a job done. Second step is 

to construct a blue print laying out how the company will fulfil that need at a profit. Third step 

of the road map is to compare the current business model to the new model and decide if it 

needs to be changed or a new unit needs to be established (Johnson et al., 2008). Reinventing 
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a company‘s current business model, is necessary if the company wishes a successful adapting 

to new market conditions whether it is on a known or an unknown market (Ibid.) To specify 

when a new business model is necessary Johnson et al. (2008) have defined five 

circumstances, where if just one of these is present, a firm requires a new business model.  

1. The opportunity to address through disruptive innovation the needs of a large group of 

customers who are shut out of the market entirely. (If commuter transportation is the 

market and some commuters are forced to buy and drive a car, because no alternative 

is available. The DTA and Movia would have the opportunity to address these 

commuters, e.g. with the RTS solution) 

2. The opportunity to capitalize on a brand-new technology by wrapping a new business 

model around it, (e.g. Apple-IPod used the MP3 player technology in a new business 

model) or by leverage a tested technology by bringing it to a whole new market. 

(Applying more technologies to public transportation if they were adding value, would 

be welcomed by the commuters. E.g. a further development of Rejseplanen)  

3. The opportunity to bring a job-to-be-done focus where one does not exist.  

4. The need to fend off low-end disrupters. 

5. The need to respond to a shifting basis of competition. Inevitably, what defines an 

acceptable solution in a market will change over time. (Public transportation is 

competing against private cars that continuously are being developed and assigned 

more value year after year. If public transportation doesn‘t respond to this by 

recognizing that the current offering is not up to date, it will never be an adequate 

alternative to the car.) 

 

The thesis findings so far and the above recommendation indicates that there is a need for a 

new business model within Danish public transportation. It is found that out of the five 

circumstances three seems to be highly relevant for public transportation. The three relevant 

circumstances is point 1, 2, and 5, which all are describing a part of the current business 

situation that public transportation is facing. 

(…) Established companies don’t succeed with radically new product offerings unless they 

understand exactly how the opportunity relates to their current business model and proceed 

accordingly. (…) 

      (Johnson et al., 2008, p. 53) 

Since commuters see public transportation as a whole, as previously argued, the business 

model innovation must have an impact on the general service level offered by the public 

transportation in The CRD. The RTS solution suggested in section 7.2 could have a positive 
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impact on the general service level, if implemented properly via a thoroughly formulated 

business model. From the society‘s point of view there is much to win and very little to lose by 

implementing the RTS solution. Status quo would obviously maintain the current level of 

engagement that once was sufficient to attract commuters, but as described in section 6.1.5 

about the slow negative spiral it is not a viable situation. With status quo it is difficult to see, 

how the DTA, on behalf of the Danish Government, together with Movia will reach the 

passenger target and contribute to meeting the carbon emission target.  

(…) no great business model last forever. (…) 

      (Chesbrough, 2007, p. 15) 

7.3.3 The potential in knowledge sharing 

The DTA and Movia faces another issue that best can be described as a silo structure, where 

knowledge sharing across the different parties is limited, consequently the knowledge are not 

explored to its full potential. Even though there is a current collaboration strategy which is 

referred to as the ‗Top management collaboration‘ described in section 0, the knowledge 

sharing is limited. The data collection done during interviews with the different stakeholders 

indicates that a lot of knowledge is lost across the different factions, but also between each of 

the factions and the DTA. The latter came clear, when the two interviews were conducted with 

Jan Albrecht from the DTA. The focus was very much on when the minibuses and taxies were 

idle, how Movia‘s Flextrafik best could utilize this, ―there must be a lot of potential in using the 

vehicles when they are idle, and not used by Flextrafik for disabled transport etc.‖ he said. 

When the interview with Jens Peter Langberg was conducted at a later point in time, the lack 

of knowledge sharing came clear, since this was exactly what Flextrafik did with their Flextur 

solution. Another example is the understanding of how to use the new travel pass, where Jens 

Peter Langberg during the interview concluded that the potential rebate possibilities within the 

travel pass system would not be relevant for Flextrafik since this was too difficult to 

communicate to the commuters. The CEO for ‗Rejsekortet‘ argued the opposite during his 

interview, since it would be very tangible for the commuters when a rebate was paid back to 

each of the commuters travel cards. Whoever is right in the latter example about the ease of 

communicating a potential rebate and whatever reasons are causing the knowledge sharing to 

get lost in the communication. There is a major need for the parties, governed by the DTA, to 

unite. Since it appears that there is no plans for creating an umbrella organisation as referred 

to in section 0, the consequence must be that the involved parties have to co-develop all 

future solutions for public transportation.   
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7.4 Co-development Partnerships 

Developing a new value proposition is sometimes easier if a company is not developing it 

independently (Chesbrough & Schwartz, 2007, p. 55). There are several benefits in co-

development partnerships, which can be attained by companies engaging in such partnerships. 

The benefits attained can be - reduced R&D expense, expansion of innovation output, and 

open up new markets that may otherwise have been inaccessible (Ibid. p. 55). When 

innovating a business model co-development partnerships are increasingly effective means of 

innovating the business model in focus. (Ibid. p. 55) However, if the model is poorly designed 

or implemented it can cause significant hazards and the business model may be destined to 

failure (Ibid. p. 56). Designing the effective model is thus very important, and the first step is 

to define the business objectives for the partnerships (Ibid. p. 56). This indicates that there 

can be more than one partnership in the business model and each partnership can have 

different business objectives. For the DTA and Movia a potential business objective could be 

too shorten the time to market for a new business model, hence the business requirement 

would be to incorporate already developed subsystems or components, this requirement call 

for a partner with already proven capabilities (Ibid.  p. 56).  

Capabilities are divided into three different categories - core, critical, and contextual.  

 Core capabilities are the key sources to the company‘s distinctive advantages. They 

must be managed closely and shared only sparingly. Creating a model that involves 

these is considered to be risky and should only be undertaken after extensive strategic 

analysis (Ibid. p. 56). These will if shared, most often only be shared with very few 

partners, which also are deeply involved in the co-development partnership, i.e. 

strategic relationships (Ibid. p. 57).  

 Critical capabilities are considered vital to the success of the complete product or 

service offering. This type of capabilities lends themselves more easily to co-

development arrangements. Sharing these should only be done to a small number of 

partners (Ibid. p. 57).  

 Contextual capabilities are needed to complete the offering, but provide little of the 

differentiation or value added. Here it is important that contextual capabilities can be 

core for a possible co-development partner. The number of partners is many due to 

safety in numbers, the dept of the relationships is very low, and hence if a partner does 

not perform he is substituted with another (Ibid. p. 57). 

It is very important that all co-development partners have ensured alignment between their 

business models. If this is not done it can be a potential hazard that will destroy the 

partnership. If the business models are aligned they will become complementary. 
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Complementary business models are characterized by shared benefits. I.e. if company one 

executes its business model well, company two will benefit, and vice versa (Ibid. p. 57).  

Since Flextrafik is subject for a business model innovation, they should consider the co-

development partnerships as an added value to some of the performed activities. Flextrafik 

could leverage on different partners‘ capabilities to attain the benefits derived from the co-

development.  

 

7.5 SWOT 

This section will evaluate the RTS solution by identifying the internal and external factors that 

are favourable or unfavourable. It is an important evaluation of a project, an idea or a 

solution, because it can be an advantage to know where the solution has disadvantages. The 

purpose of applying this rather simple, however, very beneficial framework, is to put together 

a foundation for innovating a business model around the RTS solution. The level of analysis is 

the potential RTS solution within Movia.  
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Strengths
•Flexibility, Direct connections, Fair travel-

time, and Comfortable

•Less CO2 per passenger

•Better alignment of capacity and utilization

•High chance of reaching the 70% need fulfillment 
to enable the transition from Group C to P

•Reliable and in-time

•Increased personal safety

•No cash solution, driver safety

•Half as expensive as riding a Taxi

•Short value chain

•Modular implementation, applications can be 
applied over time

•Solves social-political transportation needs

•Route visibility 

•Pre-booking and –payment eliminates no show 
risk

•Optimized Route planning

•Utilization of current suppliers’ 
vehicles to enable an easy start-up

•Increase in commuters

Weaknesses
•Implementation /Roll-out will show a little 

commuter increase in  the beginning

•Can cause annoyed Taxi companies if 
relationships are not well managed

•The ticket price is more expensive than the 
regular buses

•To use the booking system some technical 
skills is required

•EVs currently have a shorter action radius 
than ICE vehicles

•Novel solution, marketing  activities required

•If the number of cars decrease over time 
there will be a loss of revenue for the 
government due to the high Danish taxation 
of cars 

Opportunities
•Financed by 46 different municipalities

•Municipality issues not applicable to this 
solution

•Innovation founds  to begin developing the 
solution

•The slow negative spiral can enable 
willingness to try new solutions

•Trains and BRT systems can’t stand alone and 
need feeder transport

•Government's and municipalities’ 
environmental goals enable promotion of 
green initiatives

•Increased research in ultracapacitors

•Battery prices are constantly decreasing

•Congestion issues convinces commuters to 
begin transition from group C

•Commuters do cost-benefit analysis, hence 
transition is possible if the solution is right

•Dedicated lanes possible in most 
municipalities  and is cheap passability while 
repainting the road 

Treats
•Silo structure between the factions

•An overall definition of  public transportation 
and buses

•User owning their own car will have a long 
transitions period

•Lack for passability if not prioritized by the 
municipalities 

•Limited EV-infrastructure   currently 
implemented

•Image of public transportation  is poor

•The value proposition  of driving your own car 
is rapidly increasing

•Stakeholder reluctance to innovate or lack of 
belief in the solution 

•Deciding too implement  the 
wrong/unsustainable  complimentary assets 
can be costly

SWOT analysis for 
the RTS solution
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8 Recommendations:  
An Innovated Business Model 

The current setup of Flextur is a solid and well managed service that has several core 

capabilities to leverage on. I recommend that these core capabilities should be utilized to a 

much greater extent within public transportation by developing the RTS solution. The solution 

will more operate as feeder transport for Trains and Metro, thus a high level of coordination 

and collaboration across the different factions is recommended. I recommend that the business 

model below is used as a point of departure for the implementation of the solution. Functions 

of the business model will be defined in the six sections below, in a business model structure 

proposed by Henry Chesbrough (2007).  

8.1 Articulate the Value Proposition 

The value proposition is defined as the value which the offering creates for the suppliers (Ibid. 

p. 13).   

 Transparent and sufficient traffic information. 

 High level of flexibility, always available no matter time 

 Full service in low density areas, always available no matter place 

 A realistic alternative to the private car 

 Increased reliability 

 Direct connections and fair travel-time 

 Comfort level increased 

 Personal safety increased 

 Green profile  

8.2 Identify the market segment 

The market segment is the users that are the target for the offering and clarifying what the 

purpose is (Ibid. p. 13). The RTS has a market segment, which is the commuters both for 

group P and C. Group P being the commuters that currently are using the public transportation 

to and from work and C being the commuters that using their private car instead. The purpose 

of targeting group P with the RTS is to sustain the current commuter base by responding to 

the negative spiral as described in section 6.1.5. For group C, the main purpose is to introduce 

a transportation solution that would make public transportation as a whole a realistic 
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alternative to the car. The purpose of the RTS is simply to unite the current silo factions of 

public transportation and add the required value to persuade commuters to choose public 

transportation.   

8.3 Value chain structure 

The value chain is crucial in order to understand the creation and distribution of the offering 

(Ibid. p. 13). In this respect the value chain should outline which complementary assets are 

necessary to support a firm‘s position in a value chain (Ibid. p. 13). The RTS solution-value-

chain is characterized by the RTS being a service rather than a fast moving consumer good. 

Hence the suppliers – Taxi Companies and Bus Operators - offer a service, which is combined 

with core competences and complementary assets to create the complete offering to the 

commuters. 

 

Figure 27 - RTS value chain - own elaboration 

The value chain above shows that the RTS system is adding the most value to the final service 

offering. This is mainly because of a high concentration of core competences and 

complementary assets. When the EV infrastructure is implemented and the suppliers will offer 

transportation in EVs, the environmental value will increase the value added by the suppliers. 

However the RTS system will have and be able to maintain a strong position in the value chain 

going forward. 

Complementary assets needed: 

 Vehicles 

o Short term perspective 

 GPS transponder 

 Travel Pass scanner 

 Brand (intangible asset)  

o Long term perspective  

 EV powertrains 

 Pick up coil for EV infrastructure  

 Specific types of vehicles to enhance the brand value  

  

Suppliers and Vehicle 
owners (future 

suppliers would also 
incl. energy 
companies)

RTS system based on 
core competences 

and  complementary 
assets

Commuters
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 RTS system (are inclusive core capabilities, hereunder; the travel planner, dispatcher 

system, and travel pass rebate system) 

o Short term perspective 

 Dedicated hubs with drop-off and pick-up zones (These should be 

extremely close to the other connections, thus commuters should walk as 

little as possible.) 

 Passability (Dedicated lanes where chances for delays can be critical) 

 Smartphone applications (maybe as open source, thus when the original 

has been created, others can start developing similar applications with 

added value for the commuters.)  

 Other types of public transportation (trains, s-trains, metro, and buses) 

the solution cannot stand alone. 

 Brand (intangible asset) 

o Long term perspective 

 EV Infrastructure (for static and dynamic charging)  

 Brand (intangible asset) 

8.4 Revenue generating mechanisms 

An outline of the revenue generating mechanisms is relevant in the sense that the firm should 

know and understand all mechanisms that are or could generate revenue (Ibid. p. 13). 

Mechanisms needs to be activated by the firm to generate revenue, this is done by activities 

that is specified for these mechanisms. This is also a statement that underlines, that revenue 

is not generated by the idea it self, firms need to engage in the activities outlined in the 

business models applied. In the RTS case, there are many potential mechanisms, some are 

activated through the implementation of the solution and some should be activated by 

additional activities. When implementing the RTS it is necessary to acknowledge the solutions 

ability to interconnect public transportation, and should first of all be seen as an investment to 

improve public transportation. With this said, it is important to understand that the 

externalities generated by the RTS as described in section 7.2.9, can generate additional 

revenue in the society but also in the other factions of public transportation that would receive 

a higher number of users from the RTS.  

 

 Short term revenue mechanisms 

o The main revenue stems from the users of the RTS, therefore it is evident that 

activities are conducted towards the users to sell the solution, and sell the 

message about rebates for co-travelling and environmental benefits. In general 
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the price scheme will be close to the one from Flextur, however also included the 

incentive rebate for co-travelling. 

o The new smartphone application could create revenue, e.g. many smart phone 

applications have a small price when purchased, Iphones usually charge 

between 6 -12 DKK. Since the application is useful for public transportation in 

general, it is not only RTS users that are benefiting from such an application. 

Hence several downloads will occur after the application is launch, even though 

the RTS solution would be far fully implemented. This could return the 

development cost and contribute to the maintenance costs. 

o Since the commuters will change to a different type of public transportation, 

these will also generate revenue. These travels have no additional incentive 

rebate similar to the RTS, thus the commuters will pay the normal travel price as 

per the incumbent prices. 

 Long term revenue mechanisms 

o Hub area development 

o Since RTSs are privately owned by the suppliers, they lease access to use the 

grid. This will of course be a part of their hourly rate, however, they can use the 

EV infrastructure off duty as well, e.g. if they use the vehicle as taxi or private 

transport.   

o A further developed EV infrastructure can enable private EVs to lease access to 

the grid. The EV-infrastructure, could as an example be the Bombardier PEM 

solution that could supply the RTSs with static and dynamic charging. This 

investment should of course be made by the municipality, which ought to find a 

solution that have the potential to generate savings in the long run, due to 

cheaper fuel prices and thereby lower cost per supplier.   

8.5 The RTS ecosystem 

To understand the position of the RTS solution in the value network it is evident to understand 

the relationship building needed (Ibid. p. 13). E.g. for RTS both taxi companies and regular 

bus operators are substitutes/competitors but also potential supplier. Hence the specific 

relationship with each company should be well managed. 

In Figure 28 the value network for the RTS system have been illustrated and includes 

complementors in the short- and long run, suppliers, competitors, and commuters 

(customers).  

 The long term perspectives included in the ecosystem is important to have in mind 

when decisions are made during implementation. If wrong decisions are made because 
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the long term perspectives weren‘t included in the decision making, it can be costly. 

E.g. the suppliers are unknown for the long term solution, hence it is important to 

consider which companies would be good partners for reaching this or these solutions. 

Future energy supplier could e.g. be the energy company Dong, thus it would make 

sense to include in the development of an EV infrastructure if this was decided as the 

future solution. 

 The complementors are important to develop strong relationships together with. As 

described in section 7.4 about co-development partnerships, it would be beneficial for 

the development of the solution to enhance such partnerships. This could within the 

public transportation sector be sponsored by the DTA, thus objectives per faction were 

to benefit these partnerships. In general when new decisions are made and these will 

affect the value proposition it is very important that these are not made without 

considering user needs and drivers, as described in section 6.4. 

  

 

Figure 28 - The RTS ecosystem - own elaboration 
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8.6 Which activities to perform: 

Based on the five previous steps and the thesis findings I recommend that: 

 The DTA should enable a co-development partnership structure between all the factions 

in public transportation by creating objectives that drive partnerships. E.g. partnership 

between Flextrafik and Rejseplanen, creating a higher level of service through 

transparent traffic information and more users of Rejseplanen. 

 Allocation of government money earmarked to innovative ideas and increasing the 

number of passengers in buses and in public transportation in general. 

 Develop the travel planner, Rejseplanen, into a real-time traffic information system. All 

factions will contribute with data access and with experience to increase the total value.  

 Launch smartphones applications as soon as the travel planner is ready to service the 

users, this can be done before the RTS solution is implemented, hence these 

applications are useful for all types of public transportation.  

 Decide on the long term solution concept, decide on the type of infrastructure needed 

e.g. the PEM solution, and create a realistic timeline for the implementation. 

 Engage with the travel pass to create and specify price structure and the incentive 

rebates that should drive the commuter behaviour.  

 Specify the type of RTS vehicles, while specifying, have in mind the user needs and the 

long term solution concept, plus the integration of GPS transponder and the travel pass. 

(for driver safety and passenger convenience reasons it must be a no cash solution) 

 Identify potential suppliers, i.e. suppliers owning and driving the RTSs. 

 Identify multi-role companies (suppliers, substitutes, complementors). 

 Engage with interested municipalities to create a specific and individual RTS strategy. 

E.g. identify hubs, ensure guarantee for sufficient passability and infrastructure 

implementation, identify savings potential, and create a roll-out plan. 

 Brand the solution towards the commuters in the interested municipalities via 

marketing campaigns and the media. 

 Begin operating the RTSs in the municipalities that are ready and continue the 

expansion of the solution.  
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9 Conclusion 
The conclusion will recapitulate the findings in the thesis, and use the findings to answer the 

research question. 

 

How can the Danish Transport Authority and Movia, within the public transportation sector in 

the Capital Region of Denmark, (1) reach the passenger increase target and (2) contribute to 

meeting the carbon emission target set by the Danish Government, without significantly 

increasing the budgets for each of the implicated municipalities?  

 

9.1 Concluding on the market analysis 

It is obvious that changes within public transportation in the Capital Region of Denmark are 

necessary if the goals set by the government are to be met. First, the feeder transport is not 

working properly due to budget cuts for the bus traffic, low population density in certain 

municipalities, and poor utilisation. Adding to the problem is that the current picture of public 

transportation is blurred, to say the least. To shift from the current state of chaos and 

inefficiency to a future state of cosmos and stability a broad collaboration across the factions is 

required. This collaboration should include everything from working processes and knowledge 

sharing to marketing material.  

 

A main challenge for the public transportation sector is that the rate with which the total 

number of passengers increases is too low to have a substantial impact on the current 

congestion problem in The CRD. People are hesitant towards shifting to public transportation 

because its perceived value is less than that of using a private car. Part of the explanation is 

that commuters see public transportation and its value proposition as a whole rather the 

stand-alone value offered by each entity. An expansion in road capacity will not provide a long 

term solution to the congestion problem. Therefore, the public transport industry must change 

the mindset and behaviour of the commuters in order to reach the passenger increase target. 

Not only will a shift in commuter preferences lead to direct economical benefits, it will also 

contribute to meet the carbon emission target set by the Danish government. In order to do 

this, close attention must be paid to the 4 commuter drivers: direct connections, fair travel-

time, reliable and on-time, comfort.  
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9.2 Concluding on the Discussion 

The discussion section showed that an innovated business model and –solution must be 

implemented to solve the challenges presented in the market analysis. Today, the glue that 

connects the 4 commuter drivers is missing. Inspired by Movia‘s Flextur concept and its core 

capabilities I presented the Rapid Transit Shuttle which takes the Flextur concept to a new 

level by incorporating the 4 commuter drivers. In short, Flextur could be characterized as a 

User-Driven Enhancement while the RTS is a User-Context Development and has an increased 

focus on intelligent public transport information, green technologies, and a greater deal of 

commuter flexibility. Consequently, the RTS concept offers a higher value proposition for public 

transportation, which will lead to capturing of market shares from Commuter group C. One of 

the reasons why the RTS is a great alternative to Flextur is the fact that it acts as a feeder 

solution for the main types of public transportation.  

 

In order to facilitate a successful implementation of the RTS it is concluded that an innovated 

business model is required. To ensure the social aspect of public transportation, the business 

model must be built on the following definition: ―A business model within the public sector is 

defined as a framework of activities that, without decreasing the range and level of public 

service, are performed to create and capture value‖. The business model should also 

incorporate co-development partnerships to support the solution‘s implementation and 

diffusion. It is therefore critical to amplify the partnerships between the different factions of 

public transportation, enhancing knowledge sharing and co-development to further boost 

innovation of public transportation. My SWOT analysis then rounds off the discussion by 

providing a general overview of the RTS solution. 

9.3 Concluding on Recommendations 

From an overall approach, the thesis recommends that the DTA facilitates a co-development 

partnership structure across the factions in the public transportation sector by creating a set of 

shared objectives. Within Movia, I then recommend that the innovative RTS solution is 

implemented using an innovated business model with the following elements (short term):  

 Articulate the value proposition (How does it benefit the user) 

 Identify the market segment (Who are we targeting) 

 Define the value chain structure (Who provides value and when) 

 Disclose the revenue generating mechanisms (How do we make money) 

 Define the RTS ecosystem (Understand our value network) 
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 Structure which activities to perform (Make the roll-out plan) 

 

In the long term perspective I recommended that environmental applications, (EVs, EV-

infrastructure, etc.) are modularly adapted to the RTS solution to further decrease the 

emissions per commuter. This, however, must be considered in the early steps of the 

implementation of the solution, to avoid future implications, and unnecessary costs. 

 

To increase the number of commuters and at the same time decrease the CO2 emissions I 

recommend that the decisions-makers within public transportation embrace innovation and 

accept that changes are needed. By implementing the RTS solutions both targets could be 

reached, however, the solution cannot due the job itself. It needs a public transportation 

sector that is highly motivated and aligned. 
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10 Further Perspectives 
During the course of this piece of research, a number of interesting new 

perspectives have become apparent. Unfortunately, such perspectives were beyond 

proper treatment in this report due to the constraints of the formal requirements 

and scope. I will, however, briefly account for some perspectives different than 

those in the report, which would be interesting to consider if we were to undertake 

further investigation:  

10.1.1 Public-private partnership (PPP) 

To take the discussion about the EV-infrastructure further it would be of interest to the final 

solution to evaluate how to engage with the infrastructure provider. Establishing a public-

private partnership (henceforth, PPP) based on a contract on the full EV-infrastructure could 

benefit the solution and its business model, since all contracts are incomplete and allows for 

hazards (Hart, 2003). In this case it is about creating an incentive for the infrastructure builder 

to consider the way it is constructed from an operational point of view. Savings in the 

construction can be costly in the future operation of the infrastructure. Consequently Oliver 

Hart (2003) suggests that the company constructing the infrastructure also should be the 

operating the infrastructure in the first contractual period. This would force the provider to 

consider what impact the construction would have on its future cash flow while operating the 

infrastructure.  

 

Suppose the DTA and Movia decides to go forward with PEM system suggested in the thesis 

and create a PPP contract with Bombardier Transportation. The setup would be as follows, 

Bombardier Transportation would have the technology and the governmental authorities to 

control the infrastructure. A PPP contract would grant Bombardier Transportation the rights to 

provide and operate the infrastructure. The infrastructure would still be owned by the 

municipalities, but they would pay Bombardier Transportation a fee for operating it. If such a 

partnership were established, Bombardier Transportation would have higher incentives to 

provide a high quality infrastructure, which would ensure a lower operational cost for them 

selves. 
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10.1.2 Innovation: Brand It or Lose It  

Innovation is at the center stage of strategy because the general logic is that innovation will 

lead to differentiation, growth and profitability. However, a brand strategy can be critical to the 

success of an innovation, particularly in the long-term. Branding doesn‘t simply mean putting a 

name and logo to an innovation. Rather, it means that a brand is part of a coherent strategy 

(Aaker, 2007, p. 8).  

Branded innovations can help advance business in 3 ways (Aaker, 2007, p. 9): 

 Create or improve the offering, making it differentiated and more attractive. It can be 

represented by a new/own brand (Netflix), endorsed brand (Apple‘s IPod), sub-brand 

(Glad Press‘n Seal) or by a branded feature (Cadillac‘s On-Star), ingredient (Dove‘s 

Weightless Moisturizer), or service (Best Buy‘s Geek Squad) 

 Create a new subcategory to change what customers are buying (influence perceptions 

as to which brands belong in a category 

 Affect the perceptions of the organization or corporate brand 

 

Figure 29 - (Aaker, 2007, p. 11) own elaboration 

A brand allows 1) ownership of the innovation, 2) adds credibility and legitimacy, 3) enhances 

visibility, and 4) helps communicate facts (Aaker, 2007, p. 11). 

It is recommended that the DTA and Movia take a deeper look at how to brand the RTS 

solution as a part of public transportation, without falling into the silo structure pitfalls as 

discussed in the thesis. 
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12 Appendices 

Appendix 1 

  
Abbreviation Outline 

  
MoT Ministry of Transportation 

  
DTA Danish Transport Authority 

  
CRD Capital Region of Denmark 

  
CM Copenhagen Municipality 

  
BEV Bus Electrical Vehicle 

  
EV Electrical Vehicles 

  
ICE Internal Combustion Engine 

  
PEM Primove E-Mobility 

  
Elasticity Increase in commuters / Decrease in price 

 


