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Abstract
The human behaviour is the greatest source of greenhouse gas emissions, and ac-
cording to the Paris Agreement, the transport sector should lower their emissions
by 70 % compared to the year 2010. Today, many organizations seek competitive
advantage from service-oriented business opportunities to create further value for
customers by fulfilling their problem and need. A sustainable transport alterna-
tive that has become more popular around different cities is Mobility as a Service
(MaaS). MaaS is a possible strategy for organizations to support climate change
and develop further services to their customers. The concept aims to offer an alter-
native to travel more sustainable. MaaS consists of several service providers that
offers a combined service through an integrated platform, which aims to be a more
convenient and less expensive option. Today, there are four major aspects that
need to be fulfilled to implement the service. Apart from the concept, political
and government support are essential.

Sharing economy has not only become a trend but something the society is facing.
Therefore this study will investigate the possibility of a mobility concept through a
business model perspective where circularity and sustainability supplementary are
lifted through layers to understand the business opportunity more thoroughly. Lo-
cal service providers and the utility company were interviewed to understand the
feasibility of MaaS in relation to existing capabilities in the city. The study con-
cludes that it is a large project to develop a service-oriented strategy that usually
is uncommon for utility companies. Today, external partners or new businesses are
needed for a MaaS solution to become marketable in Skellefte̊a. However, being
first on the market can have long-term advantages and create a lock-in effect. Al-
though, consumer perspective is an essential parameter that future research needs
to investigate in to fully understand the business potential.

Keywords: Sustainable Transport Systems, Sustainable Mobility, Mobility as a Service,
Business Models, Circular Business Models, and Product-Service Systems



Sammanfattning

Det mänskliga beteendet är en avgörande faktor till utsläpp av fossila bränslen och enligt Paris

avtalet s̊a ska transportsektorn minska utsläppen av fossila bränslen med 70 % i jämförelse

med 2010. Till följd av det s̊a söker sig m̊anga organisationer till mer service inriktade kon-

cept för att främja h̊allbarhet och skapa nya affärsmöjligheter genom att erbjuda kunder ett

ökat värde genom att erbjuda mer anpassade erbjudanden och tjänster. Mobility as a Service

(MaaS) är ett relativt nytt h̊allbart koncept som har etablerats i allt fler städer, och det är

en möjlighet för organisationer inom transportsektorn att bli mer miljövänliga och stötta kli-

matavtalet. Konceptet erbjuder en möjlighet att resa mer h̊allbart genom att integrera flera

olika transport alternativ i en och samma plattform. Genom att erbjuda flera tjänster i en och

samma applikation kan resekostnaderna minskas och det kan ge upphov till ett flexiblare och

mer anpassat resealternativ efter varje individs enskilda behov. Idag finns inget flexibelt reseal-

ternativ för inv̊anarna i samhället, och det är en perfekt möjlighet för bolag att undersöka ifall

de har resurser att ing̊a i ett s̊adant koncept. Det finns fyra distinkta krav som m̊aste uppfyllas

om MaaS är lämpligt att implementera i en stad och även statliga och politiska finansiella medel

och stöd är nödvändigheter som behöver undersökas.

Delningsekonomi har blivit en allt vanligare trend och det ställer samhällen för en kommande

omställning. Därav kommer denna studie att undersöka MaaS fr̊an ett affärsmodellsperspektiv

där delning och cirkulär ekonomi tillämpas närmare genom tv̊a komplimenterade lager av ett

affärsmodells ramverk. Förutsättningarna för konceptet ges av intervjuer av lokala transport

aktörer i staden samt av energibolaget för att först̊a rimligheten av en mobilitetslösning i staden.

Studien visar att det är ett omfattande projekt som inriktar sig p̊a tjänsterelaterade strategier

som är en ovanligt för produktrelaterade bolag. Studien visar att det krävs fler aktörer för att im-

plementera en mobilitetslösning och externa samarbeten är nödvändiga för att lyckas göra detta

till en lönsam affärsmöjlighet. Idag är konceptet relativt nytt för de flesta lokala aktörerna och

genom att investera och undersöka vidare i MaaS kan det p̊a l̊angsikt ge lönsamma följder och

skapa en l̊asning effekt genom att vara först p̊a marknaden. För att först̊a närmare hur samhället

och de blivande konsumenterna upplever en delad ekonomi och en integrerad tjänst krävs vidare

p̊abyggnad av studien.

Nyckelord: H̊allbara Transport System, H̊allbar Mobilitet, Mobility as a Service, Affärsmodell,

Cirkulär Affärsmodell, och Produkt-Tjänste Service



Glossary

B2B Business-to-Business.

B2C Business-to-Consumer.

BM Business Model.

CBM Circular Business Model.

CE Circular Economy.

EV Electric Vechicles.

MaaS Mobility as a Service.

PSS Product-Service System.
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1 Introduction

In this section the background to the problem will be described, followed by a problem state-
ment, continuing with the purpose of the study with corresponding research questions that
will answer the purpose of the study. This section will also highlight the thesis commission
and the delimitations of the study. To conclude, the section will end with an overview of
the disposition of the report.

1.1 Background

The emission of greenhouse gases is higher than it ever been before (United Nations, 2019)
and the main source is from human activities (United Nations Framework Convention on
Climate Change, 2019). Sustainable actions will be needed to cope with climate change
and therefore members of the United Nations agreed on a plan, named The Paris Agree-
ment (United Nations Climate Change, 2018). The agreement aims to strengthen the
ability for countries to cope with climate change and intensify actions to lower the green-
house gas emissions (United Nations Climate Change, 2018). Furthermore, the United
Nation did set up different goals to deal with these issues. For instance, goal 13 strives to
take urgent actions to tackle climate change and its impacts (United Nations, 2019). The
fastest growing source of CO2 emission are transport and electricity generation (Stern
and Stern, 2007), and today, the transportation sector account for one fourth of the en-
ergy consumption in Sweden, where the majority consists of fossil based fuel, like diesel
and petrol. (Energimyndigheten, 2016; Naturv̊ardsverket, 2018). According to goal 13,
the emissions from domestic transportation needs to be reduced by more than 70 % by
the year 2030 compared to 2010 (Naturv̊ardsverket, 2018). Lately, electric alternatives
have become an increasingly popular substitute for fossil driven vehicles, especially in the
private sector. To cope with the challenges that the transport sector are facing, there is
a need for a sufficient charging infrastructure that can support an increasing market of
electric alternatives.

To cope with climate change in the transport and energy sector it is important to evaluate
innovative solutions and local actions to adopt with the issues that face the environment.
Adaptation and mitigation are two central concepts that are crucial to cope with climate
change. Adaptation is an essential policy response, and it is important to find ways to
support and promote adaptation especially in investments of infrastructure (Stern and
Stern, 2007). Though, it is seen difficult to support adaptation when uncertainties of
the precise nature is a fact. There is also a danger that policy adaptation will seek pro-
tection of an economic core, rather than allowing it to foster the growth of cultural and
social as well as economic development. Climate change adaptation, can be described
as “adjustments in natural or human systems in response to actual or expected climatic
stimuli or effects, which moderates harm or exploits beneficial opportunities” (Pelling,
2010, chapter 2). Climate change adaptation is an opportunity for social reform, though
is it argued that adaptation is too often imagined as a non-political, technological domain
that is defensive rather than progressive. (Pelling, 2010)

Climate change is often associated with sustainability and sustainable development. The
definition of sustainability normally includes the three pillars of sustainability: economic,
social, and environmental, also referred to as the triple bottom line (Elkington, 1998).
Sustainable transportation shares the three aspects of sustainability, and there is no com-
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mon definition of sustainable transportation (Beatley and Editior, 1995). However, one
attempt to a definition according to Richardson (2005) is: “the ability to meet today’s
transportation needs, without compromising, the ability of future generations to meet
their transportation needs” (Richardson, 2005, p.30).

A concept that shares the global perspective of sustainability motivated by the environ-
mental threats is Circular Economy (CE) (Elkington, 1998). This concept is a economic
strategy to promote sustainable development in the economy and society (Yuan et al.,
2006). The strategy aims to improve the inconsistency between rapid economic growth,
the shortage of raw materials and energy to solve existing environmental problems (Yuan
et al., 2006). The concept is based on that resources can be used in a more efficient way
to reduce waste and emissions. Most companies are aware of the opportunities they can
benefit by adopting CE today, and it will endorse the value potential for themselves and
their stakeholders (Geissdoerfer, Savaget, Bocken and Hultink, 2017). However, is seems
that the implementation of more sustainable solutions lags behind when technological
capabilities and incremental innovations are changing the use of material and how pro-
duction is formed. Therefore, business model (BM) innovation is a key pathway to cope
with the transition needed for climate change (Geissdoerfer, Savaget and Evans, 2017).

Many companies have lately started moving their mindset from a product-oriented ap-
proach to a combined approach consisting of both product and services in an attempt to
support sustainability. Such initiatives have recently been incorporated under the term
CE (Frishammar and Parida, 2018). However, following the CE principles will require a
transformation of companies business models (Frishammar and Parida, 2018). The re-
quired transformation is highly challenging because circular activities require companies
to adjust the way they create, deliver, and capture value (Lewandowski, 2016). Based
on previous literature, the researchers’ Frishammar and Parida (2018) defined Circular
Business Model (CBM) as, “one in which a focal company, together with partners, uses
innovation to create, capture, and deliver value to improve resource efficiency by extending
the lifespan of products and parts, thereby realizing environmental, social, and economic
benefits”. However, the lack of empirical evidence that can strengthen how companies
can capture this is poorly understood (Achtenhagen et al., 2013).

New ideas and technologies can be commercialized through a company’s business model.
It is clear that disruptive business models are needed to tackle the challenges and to shift
towards a CE (Antikainen and Valkokari, 2016), especially in the transport sector since
it causes a larger part of the emissions. It has been identified that sharing economy and
service businesses are not only trends that are facing the society, but it is also a transfor-
mation towards CE were market opportunities still are unexplored. It enables companies
to explore the significance of transformative actions to support CE and to benefit from
it. (Antikainen and Valkokari, 2016)

Sweden has as a vision that by the year 2050, they should have a sustainable and resource
efficient energy supply with zero net emission of greenhouse gases into the atmosphere.
The vision includes that by the year 2030 the vehicle fleet should be independent of fossil
fuels. The Swedish Parliament, on initiatives from the Government, have decided that
by the year 2020 at least 50 % of all energy usage have to be of renewable energy and at
least 10 % of the transportation sector energy usage should come from renewable energy
sources. (Europpean Comission, 2011) With the ambitious goals set up, Sweden has the
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possibility to take a leading role in the global development of renewable and sustainable
solutions (Regeringen, 2016).

With a supporting government regarding renewable alternatives and sustainable actions,
companies have the opportunity to develop their existing business model and explore how
CE can be reached through new means. Service-oriented concepts that build on to create
sustainable values from existing technologies is a potential solution, and new innovative
business models can help companies to gain competitive advantage and improve their
performance (Tongur, 2018). It is therefore important to evaluate CBM so a suitable
business model can be found to cope with the arising challenges, and especially regarding
new technologies, since the economic value of a technology can be remained hidden unless
a suitable business model can be found (Chesbrough, 2010). From a business perspective,
it is important to investigate added value creation from exploring new services, and it can
help the company to extend its market scope (Kindström, 2010).

1.2 Problem Statement

When human activities are the profound cause of greenhouse gas emissions it is important
to investigate how new, innovative solutions can help to cope with climate change, what
sustainable options that can address to human behaviour, and to support an electrified
transport sector. Sweden is in the front edge of renewable alternatives, and in many
cities, utility companies are important players in the development of renewable sources
and electrified transport alternatives. This study is based on a case study with one utility
company that is already offering 100 % renewable energy in form of electricity to their
customers, and they also provide electricity to their and the company Tesla’s charging
stations (Skellefte̊a Kraft, 2019a).

Sharing economy has become not only a trend, but also a possibility to explore new
markets and it has opened up for a more service-oriented mindset. One concept that is
important for this study is sustainable mobility. Sustainable mobility is a relatively new
subject that supports sustainable transportation, and it is an alternative approach that
focuses on lowering the usage of a privately owned cars, and to change the individuals
travel behaviour (Banister, 2008). The intention is to change how transportation plan-
ning is executed in a city. Today there are several trends within sustainable mobility and
different services that support environmental friendly alternatives, and one of them is
mobility as a service (MaaS). MaaS is a new transport solution that aims to offer several
different transport options in one integrated platform.

However, today traditional sources of competitive advantage are no longer efficient from a
long-term perspective. Increasing uncertainties in the environment, and the rapid speed
of change forces organizations to increase the awareness of sustainability and how com-
petitive advantage can be reached through sustainable actions.

Therefore, it is important to investigate how, for instance, a utility company can reach
new markets and support sustainable transportation by evaluating if MaaS is suitable to
implement, and how a business model that focuses on CE can be created.
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1.3 Purpose

The purpose of this study is to investigate if the service-oriented concept Mobility as a
Service can be of benefit for a utility company, and what implications MaaS may have in a
mid-sized city, by analyzing a sustainable business model. The result will help companies
to explore and find new business opportunities.

1.4 Research Question

The purpose of this study will be answered through the main research question and the
following sub-question.

MRQ: What are the implications of a Mobility as a Service solution in a mid-sized
city, from a utility company’s perspective?

RQ1: What are the implications of Mobility as a Service from a business model
perspective?

1.5 Delimitations

For this study to be possible to compile, some limitations are needed. The first delim-
itation is the geographic area of the study. The geographic area will be the city centre
of the mid-sized city Skellefte̊a in Sweden. Further, the target group of this study is the
end-users in the private sector, which have access to a smart-phone, that lack access to a
private car, and those that want to have a sustainable travel option. Another limitation
of this study is that it will only focus on renewable and sustainable vehicles that sup-
port renewable energy. The vehicles will further be delimited to electric passenger cars.
This study is based on a functional problem and therefore will the functional level of the
industrial management perspective be described further.

1.6 This thesis was commission by Skellefte̊a Kraft

This master thesis is sponsored by the national energy company Skellefte̊a Kraft which
has been active in the energy sector since the year 1906. In 2016, Skellefte̊a Kraft had
609 employees and a turnover of SEK 3,4 billion. The company is wholly owned by the
municipality of Skellefte̊a and they supply electricity to the entire country. Their primary
energy source to supply the electricity is hydropower, and it stands for more than 75
% of the energy that the company generates. Skellefte̊a Kraft has today a competitive
advantage because they have a large portfolio of renewable energy sources, and have a
strong commitment to be 100 % renewable in the near future. Their strong interest in
developing renewable solutions made this master thesis collaboration possible because the
company is strongly open for new ideas to support renewable technologies and sustainable
actions. (Skellefte̊a Kraft, 2019b)

1.7 Disposition of Report

In Table 1, the disposition of the report’s 8 chapters is described shortly.
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Table 1: Disposition of Report

Chapter Description:

1 This chapter begins by describing the background to the study, to
continue with the problem, purpose and research questions. Lastly, the
chapter will describe the delimitations and the commission of the thesis.

2 This chapter describes the concept that the study will investigate. It is
important that the reader early on understands how a mobility service,
such as MaaS can be implemented in an unexplored city. The chapter
shows existing methods of the service and describes different type of the
service. Further, conditions that are required are described.

3 This chapter describes a business model framework and two additional
layers that includes how the sustainability aspect can be reached. The
chapter also highlights PSS from a business model perspective.

4 This chapter describes how the research design and method for the study
was executed. The approach is based on literature of MaaS followed by a
business model canvas tool to analyze a business opportunity. The data
collection will consist of semi-structured interviews and discussions.

5 This chapter represents the empirical section that consists of interviews
from potential stakeholders. The transport situation is described, and a
potential future alternative is illustrated based on the circumstances from
the interviews.

6 This chapter analyzes the five critical factors of sustainable transportation
and a potential solution from a business model perspective based on the
utility company’s input. A price comparison of two common pricing
strategies is shown to illustrate how the concepts operate financially.
Further, the chapter describes the two additional layers that contributes
to a sustainable view of the business model.

7 This chapter discusses the feasibility of the solution in relation to the
literature-, empirical-, and analytic section.

8 This chapter concludes the study by answering the aim and approach of
the study. The chapter continues by describing the implications of the
result followed by contribution and further work.
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2 Sustainable Transport Systems

In the following sub-chapters, the sustainable transport systems are defined and described
in the context of what sustainable transport is and the relevant factors in order to be
classified as a sustainable alternative. Further, sustainable mobility is described and the
concept MaaS is explained as a potentially sustainable alternative for this study.

2.1 Conditions for Sustainable Transport Adoption

Sustainable transportation can be defined by several factors and is often affected by indi-
cators that origins in specific circumstances that occur, and the level of complexity that
encounters with it. Further, it can be considered as examining the positive and negative
values of the transport system itself and how it will develop in the future (Steg and Gif-
ford, 2005). The most important factor that affects sustainable transport and is needed
to accomplish more sustainable transportation is human behavior. (Richardson, 2005).
According to Richardson (2005), supported by previous literature and empirical evidence,
there are five major indicators that affect sustainable transportation on a passengers level.
The indicators are, access, safety, fuel consumption, congestion, and vehicle emissions. All
the five indicators origin from natural resources based on individual configurations, and
they are determined of what the passengers need are. To create sustainable transporta-
tion, those elements are essential in order to succeed. Figure 1 illustrates the five elements
and several conditions that affect each element. The figure is based on Barbara’s illustra-
tion, which is a more complex version and can be found in Appendix A.

Figure 1: Important passenger factors affecting the sustainability of the transportation
system, based on Barbara’s research and figure (Richardson, 2005).

A relatively new subject supporting sustainable transportation is sustainable mobility.
Sustainable mobility provides an alternative paradigm that can help to investigate the
complexity of a city in terms of land use and transportation. The approach aims to re-
design cities with an increased level of quality and to create an environment that will
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change individuals behavior to the extent that they will rethink if a car is needed. How-
ever, public transport, bicycles, and walking are not so attractive in today’s market in
comparison to the use of a vehicle, which makes car dependence difficult to decrease to-
day. (Banister, 2008)

To compile with this approach adaptation is required. It is important that several parties
work together to achieve the best outcome, including the involvement of individuals as
well as all other stakeholders interested in improving the quality of a city. Adaptation
associated with climate change is often related to innovations and those who can benefit
the most by adopting are those who have the most freedom and assets (Pelling, 2010).
However, there is limited empirical evidence of how adaptation is performed within an
organization, but one empirical example of adaptation was performed by Atwell et al.
(2009). They observed individual farmers’ decisions to accept environmentally friendly
practices, and the conclusion was that the farmers were influenced by three scales of gover-
nance: individual, community, and overarching regime. However, the scale of governance
can be argued to be distinguished regarding which industry the decisions are about. Fur-
ther, Haxeltine and Seyfang (2009) identified three modes correlated to local innovations
that can influence the regime and those are:

• Replication; refers to multiple small initiatives.

• Scaling-up; refers to expansion of individual initiatives.

• Mainstreaming; refers to absorption of innovations into policy and practice.

Climate change can have extreme pressure on the regime, and that is often reflected in
market changes, environmental risk, and international regulations. Local adaptations
can be inserted into the regime to meet these challenges of a new external environ-
ment.(Pelling, 2010) Additionally, sustainable mobility can be seen as a radical change
for the society and the community that lives within a city. Since human behavior is a
large part of the reasons for climate change it is vital that they are supportive of change
and for implementation of this approach. To support and gain trust for implementation,
it is important to open up new forums for discussions between all involved stakehold-
ers. The likelihood for a change is greater if the public are open because the political
acceptance will then be strengthened and as a sanction can action be taken to support
change.(Banister, 2008)

One condition to support more sustainable transport is technology. The role of tech-
nology has a critical role, and ensuring that the best available technology is being used
can generate a more efficient outcome in terms of fuels, engine design and the use of
renewable energy sources. This can lead to greater social impacts such as reduced noise
level.(Banister, 2008) However, not to neglect is that changes in the transport sector can
lead to further change in other sectors which can affect the sustainable development (Steg
and Gifford, 2005).

2.2 Examples of Current MaaS Solutions

Sustainable transportation is a prioritized area, especially since the climate goals are
forcing organizations and policies to change and to cope with lowering greenhouse gas
emissions. For example, in Germany, the government has decided to insert several guide-
lines that will benefit individuals that support and endorse a cleaner vehicle. They have
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established different taxes depending on how much pollution the vehicle causes, the elec-
tric cars are for instance completely tax-free for the first 5 years. (Banister, 2008)

Another example of a highly promoted decision made by policymakers is the current sit-
uation in Norway. They are pushing for sustainable development and to reduce emissions
through certain benefits for people using electric vehicle (EV), those are, for example,
reduced annual registration tax and reduced ferry fares. Further, EV has the benefit
of driving in the bus lane and the possibility to use public parking lots for free. Those
initiatives by the government have awakened the interest of sustainable transportation
means and as an outcome has the emissions not increased since 2007, not from the whole
transport sector nor the private transport sector. (Fridstrøm and Alfsen, 2014)

Apart from decisions from politician, there are other cleaner travel options that lately
have concurred and been established in the vehicle fleet. One business is car sharing
services, and around Europe, this business has started to grow rapidly. The business is
built on that a customer rents and picks up a car and returns it to the same parking spot
after the use. A part of the success with car-sharing services is that the customers’ are
able to park the car for free on almost all public parking slots, and the service contributes
to reduced congestion and greenhouse gas emissions around cities (LetsGo, 2019) because
fewer cars are in motion.

Sunfleet is one example of a carpooling business located in Sweden, and they offer four
different payment strategies dependent on the users need (Sunfleet, 2019). And an addi-
tional innovative development within car sharing is an electrified car-sharing service. The
electrified car-sharing service is even more renewable and sustainable than a traditional
car-sharing service, and the company behind this innovative solution is Aimo (Aimosolu-
tion, 2018). They were established in 2018 and over 18 000 kg of greenhouse emissions
have been reduced since their introduction. The main reason is a more environmentally
friendly travel options and less use of fossil-driven vehicles’ (Sara Lindmark, 2019). An-
other actor that focuses on EV in a carpool service is Move About, and their vision is to
develop a sustainable society where electric carpools are integrated with public transport,
and bicycle pools. The main differences between the two electric car pool companies are
firstly the integration, secondly that Aimo is more flexible in the purpose that the user
can book a vehicle directly instead of pre-booking it before as Move About offers (Move
About, 2019).

Another sustainable option that supports sustainable mobility and sustainable develop-
ment is Civitas. Civitas is co-financed by the European Union and aims to create cleaner
and better transport in cities around Europe. They have 10 action areas that they are
working towards to fulfill the aim. Those are; car independent lifestyles, clean fuel and
vehicles, urban freight logistics, mobility management, integrated planning, safety and
security, demand management strategies, transport telematics, collective passenger trans-
port, and public involvement. As a result, to cope with those action areas, Civitas have
19 living lab projects, with one project that have recently started in Stockholm. In those
projects, clean vehicles and fuels are tested, new services and consolidation are devel-
oped in close partnership with the private sector. The projects can be described in three
stages, firstly, to test new solutions, secondly, exchange good practices, and lastly, con-
vince politicians. (Civitas, 2016)
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The result that the project in Stockholm hopes to improve by 2020 are, to set up new
parking provision standards that will help to reduce 6.7 million km driven by cars, a re-
duction of car ownership between 10-25 %, improve public transport, and to implement an
integrated mobile application for urban ride-sharing and other mobility options.(Civitas,
2016) The company behind the mobility application for this project in Stockholm is
UbiGo. UbiGo started their mobility journey with a pilot project in Gothenburg 2014
(Goodall et al., 2017). The service that they offer is an integrated mobility platform. The
platform provides services such as public transport, free-floating mechanical bikes, taxi,
station-based rental cars, and it is anticipated that additional partners and travel options
will be involved in the future (Johan Von Porat, 2018). The platform gives the user the
ability to track their travel behavior and to keep track of their travel expenses, and the
option to choose a suitable travel alternative depending on the destination. UbiGo offered
the participants’ a monthly fee based on their travel needs, and as a result of the project
in Gothenburg indicated on changed customer behavior. The participants’ usage of a
private car decreased mostly because of the good relations with public transport. As a
result of the service, the participants’ experience an added value which they were willing
to pay for.(Sochor et al., 2015)

Another example of an integrated mobility platform is Whim. Whim is developed by
MaaS Global and is the world’s first mobility as a service operator. Whim was launched
in Helsinki Region in the end of 2016 and the company believes that it will expand their
area in the future (MaaS Global, 2019a). The aim with the service is to provide a bet-
ter alternative than owning a car by fulfilling people’s travel need.(MaaS Global, 2019b)
Whim offers several travel means such as public transport, city bikes, taxi, car rental, and
car share. Depending on which payment alternative the user chooses after their need and
wishes the range of travel options distinguish a bit. Whim offers three different payment
options; Whim to Go, Whim Urban and, Whim UnLimited. Whim to Go is targeted to
consumers that don’t travel to much, and want to try out the service for the first time.
The payment is performed per each trip and there is none monthly payment. However,
Whim Urban is based on a monthly payment where public transport, city bikes are in-
cluded in the price, and taxi and car rental services are at a fixed price. The premium
package Whim offers has a higher monthly fee, however, the consumer has unlimited ac-
cess among public transport, city bikes, car rental, and taxi. They also offer car sharing
that the other two options do not have today. (Whimapp, 2019) An illustration of the
result of the service in Helsinki is shown in Figure 2. The figure shows the travel situation
before and after the implementation of Whim. Accordingly, the implementation has been
successful, and the use of a private car has been reduced.
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Figure 2: Distribution diagram of mobility services and how travel behavior changed from
the implementation of Whim (Pöllänen, 2018)

2.3 Mobility as a Service

A sustainable concept called mobility as a service can be seen as a new transport solution
that includes different transport modes and mobility services, and the concept combines
different transport modes in an integrated mobility package. A definition of the concept
can be defined as “the integration of various forms of transport services into a single mo-
bility service accessible on demand” (MaaS Alliance, 2017). The concept can be described
as a combined payment where everything is included such as reservation, trip planning,
and services. This gives the user a solution where several transport modes are integrated
into one service (Li and Voege, 2017) and enables a flexible and personalized service from
each customer’s own demand. MaaS can be described as a product-service system (PSS),
which allows firms to create new sources of competitive advantage because they can of-
fer their customers a more customized experience by involving the customers in the core
activities. In return, companies will understand the customers need, and what measure-
ments’ that are needed in order to achieve it (Mont, 2002; Tukker, 2004). The PSS is
defined by a system of products and services where the customers buy the outcome rather
than owning a product or a service. Though, the concept is relatively new and it has been
tried out and implemented around the world. However, the concept is quite unique for
each circumstance, therefore it does lack of an assessment framework.(Jittrapirom et al.,
2017)

MaaS can be described through five levels. In Figure 3 the levels are illustrated, where
level zero is a part of the concept that has none integration and where the company is
providing separate services. Level one, however, is based on actors that integrate infor-
mation and have users rather than customers. They often have a large online user base,
and information can be sold to cities in the purpose of traffic management or infrastruc-
ture planning. In this level, it would be favorable to rely on the larger companies since
small companies may have hard to keep up because customers will require and demand
technology with smart assistant. (Sochor et al., 2017)

The second level is the integration of payment and booking. The value of the level is
based on easy access to services. The easy access is built on that the customer can find,
book, and pay for the service in one application. Though, the transport service providers
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Figure 3: The five levels which describe the building stones of MaaS (Sochor et al., 2017)

value may be highest for small, new or niched services that have easier to win market
shares, which is mainly because they are competing with several other providers. Level
two will be responsible for everything that involves the services, however, they are not
responsible for the actual trip. As a business, it may be hard to only offer these services
and an already existing business may be needed in order to be profitable. The third level
is based on the integration of the service offered, and it includes responsibility for the
experience, and the corresponding contracts. They focus on the customers daily need,
from morning to evening and provides services to cover the needs.(Sochor et al., 2017)

Level four refers to the integration of societal goals. The added value is a more ac-
cessible and environmentally friendly city. It is about how involved the local, or national
policies are in the service and their goals. Two important actors that can influence poten-
tial MaaS operators and service providers are cities that own the rights of public space,
infrastructure, and public transport. (Sochor et al., 2017)

Further, there are four different types of mobility concepts in the transport sector that
have been identified. The first is called full-service, that is a station-based concept. The
concept builds on that the vehicle should be return to a pre-determined location and
there are no further responsibilities, for example, car rental services. The second type is
referred to as a semi-service that are mostly station based. There the customer is more
involved in the process and partly responsible for the vehicle. The third concept is a free-
floating service, also called one-way service. Free-floating is based on higher flexibility
for the user and the user is able to return the vehicle in a larger area within the system
border. The last concept is built on a peer-2-peer service, so-called private sharing. This
can be described as car-sharing without a company involved and can be a one or two-way
communication.(König et al., 2016)

MaaS is an opportunity to decarbonize the transport sector since it enables users to
encourage sharing services and EV within the city.(Jittrapirom et al., 2017) The users
interest in owning a private car can be reduced by introducing this concept and an im-
portant part of the solution is that society adapts and increase their awareness to reduce
the environmental impact.
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However, MaaS concerns high-levels of uncertainty based on what capabilities a city pos-
sesses. Therefore, implementation on a large scale can be delayed or restricted based on
three critical factors, a collaboration between partners, an appropriate business model,
and the acceptance of society. (Jittrapirom et al., 2018)

2.3.1 Conditions for a MaaS Implementation

MaaS can be seen as a future strategy to cope with climate changes. The concept can
help to contribute with better transport and fewer cars in motion. Nevertheless, lower
numbers of cars decreases the level of pollution and reduce the noise within the city. It
is a sustainable transport alternative that involves flexibility and will be convenient for
users. Because the concept is built on the use of one single application instead of several
(Li and Voege, 2017).

There are four basic conditions in order to implement and develop Maas in a city, those
are; that the city should offer a wide range of transport modes, that the transport oper-
ators are open for data sharing including real-time updates, that the transport operators
allow a third party to sell their service, and that the transport operators offer a mobile
payment option such as, e-ticket or e-payment. Though, technology is developing which
is essential for a Maas service to have support from transport operators, and that the
operators’ are willing to use a third party to sell tickets. (Li and Voege, 2017)

One of the basic conditions for MaaS is data sharing to enable real-time updates, and
among the public transport operators real-time data is often available. However, in the
private sector and among private actors operators, operators are rarely open for sharing
of their data, and it becomes a challenge for the concept. An example of this is bicycle
sharing, where availability and access are not visible, which makes it hard for app devel-
opers to include those operators in one integrated platform. Data sharing and real-time
updates need to be included by all transport operators that want to be part of this con-
cept, and that includes taxi companies. It is crucial that they offer real-time updates
and data sharing in order to be included as an actor. MaaS is dependent on the existing
providers that a city offers, but it is still different between cities if they are willing to
integrate their platforms and data with MaaS, and how open each provider is. Depending
on the openness that will reflect and determine the growth of the MaaS market. (Li and
Voege, 2017)

A central part of MaaS is the public transport, and for a successful MaaS solution, it
is important that the public transport offers and allow services so that the users feel that
they don’t need to own a private car. However, the public transport has been seen as an
unattractive source of transportation mean, but now when new technology is developed
and is heading to a modal shift, it is easier for transport policymakers to make an im-
pression.(Li and Voege, 2017) However, this is an additional cost for transport operators
and their openness for such a cost is an overall challenge for this concept to work.

Encouraging individuals to take sustainable actions is a foundation for this concept to
succeed and is a challenge to overcome. MaaS is an opportunity for individuals to take
actions, and the concept has been used in lower income countries to offer individuals
an opportunity to be more sustainable and to offer mobility solutions to all community
classes where a car has not been an option for everyone (Li and Voege, 2017). The concept
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can be established regardless if the local authority is open for it, as long as the four basic
conditions are fulfilled (Li and Voege, 2017).

A more profound challenge for a MaaS solution that is built on renewable alternatives are,
however, the relationship between the insufficient number of zero-emission vehicles that
are available and an infrastructure that supports them, for both to be profitable are they
strongly correlated to each other and their development (Augenstein, 2015). Transport
professionals do however support this concept and endorse it as a possible paradigm shift
towards a more sustainable urban mobility (Li and Voege, 2017).
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3 Business Models

This chapter provides a theoretical foundation that is later used to support the findings in
the analysis and conclusion. This chapter describes a business model framework, circular
business models, and product-service system from a business model perspective.

3.1 Business Models

In the literature that involves BMs, researchers argue that there is not a common and
accepted language for how a BM should be created and what it is (Zott et al., 2011). There
are several definitions of how a BM can be described, and one definition of BMs can be
described as follow: “ A business model describes the rationale of how an organization
creates, delivers, and captures value” (Osterwalder and Pigneur, 2010, p.14). Despite
different meanings of what a BM actually is among researchers’, it can be described
through three common areas (Zott et al., 2011; Pels and Kidd, 2015):

1. That a business model is a new set of analysis and it concentrates on a firm’s
perspective.

2. Business models emphases on a system-level, and have a holistic approach that
describes how a firm “does business”.

3. Business models seek to explain both value capture and value creation.

Apart from those three aspects, it is important that a BM is understood, simple, and
relevant. Therefore, there are several tools and framework that companies can benefit
from when creating a BM. The researchers Osterwalder and Pigneur (2010) created a
widespread BM framework, consisting of nine building blocks. The framework has been
used by companies’ such as, IBM, Ericsson, Deloitte, etc. (Osterwalder and Pigneur,
2010) To include sustainability in a BM, there are additional layers that can be added
to a framework. Triple Layer Business Model Canvas is an example of that, the canvas
adds two layers that contribute to the environmental and social perspective (Joyce and
Paquin, 2016) see chapter 3.2. Another strong sustainable framework is the Flourishing
canvas, it describes five instrumental principles that a sustainable business must con-
ceptualize (Upward and Jones, 2016). There is also a value mapping tool that can help
firms to create a value proposition that is better suited for sustainability. The tool created
by Bocken et al. (2013) consists of three forms of value and four major stakeholder groups.

However, a new BM does often bring high uncertainties to an existing BM that is still
profitable, and a new BM can be seen as a barrier that managers are restricted to devel-
oping (Tongur, 2018). Some limitations that a BM reflects in are that it do not consider
external factors such as competitions, and imitation (Coes, 2014). It is also pointed out
by the researcher Coes (2014) that human and team interaction is not taken into account.
Furthermore, a BM opens up the opportunity to compete in an existing or a new market,
but it is argued that a BM tends to ignore why the value is created in the original state
since firms and their customers do not have the perfect information exchange (Massa et al.,
2017). Porter (2001) adds in contrary to Zott et al. (2011); Pels and Kidd (2015), that
a BM most often refers to a loose conception of how a firm does business and capture value.

Value creation and value capture are central concepts in BMs, though scholars argue
that it can be hard to define the meaning of the concepts and how to achieve it. When
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exploring value creation it is important to understand who the target group is and how to
capture value. Many BMs are built on several dimensions of value, and the researchers’
Al-Debei and Avison (2010) found that many of the consistent BM concepts could be
summarized into four categories. Those categories are built on dimensions of value, mod-
eling principles, BM reach, and BM functions. However, Osterwalder and Pigneur (2010)s
framework is simpler to comprehend and well mentioned by other scholars’, therefore that
framework will be described further. Figure 4 illustrates Osterwalder and Pigneur (2010)
framework, where the nine building blocks are shown.

Figure 4: Visual explanation of the business model canvas, including the nine building blocks,
an adopted version of Osterwalder and Pigneur’s framework.(Osterwalder and Pigneur, 2010)

Customer Segments

This building block is defined by what group of people or organizations the model is
addressing. The customer is an important part of any business model, and for a com-
pany to be profitable it is important that the organization distinguish each customer in
different customer segments, so that their need and behavior are supported in a way that
they can be understood. To be able to fulfill a certain customer segment, it may come
to jeopardize other groups to cope with the business. (Osterwalder and Pigneur, 2010)
The customer segments define where a company competes, and the customers’ can both
be other companies or individuals. Also referred to as, business-to-business (B2B), and
business-to-consumer (B2C) (Dubosson-Torbay et al., 2002). Usually, there is a need for
several customer segments, and the needs can be reached through different distribution
channels, and those channels require a different type of relationships since the willingness
to pay for an offer may distinguish between groups. Batocchio et al. (2016) highlight the
importance of alignment between the value proposition and customer segments to avoid
BM failure.

The five most common types of customer segments are mass market, niche market, seg-
mented, diversified and multi-sided markets. A mass-market segment can be described
as a broad customer segment where the target group has wide similar needs and prob-
lems. A niche market, on the other hand, refers to a specific customer segment. The
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niche markets need and the requirement is fully supported by the business model, and
the model only focuses on the niche market. Segmented market referrers to a business
model that supports several different industries and customer segments, with similar, but
changing problems and needs. Diversified refers to two different customer segments, where
the segments have completely different needs and problems. Lastly, multi-sided markets
refer to organizations who serve two or several customer segments, which are totally inde-
pendent, but are needed for the business model to work. (Osterwalder and Pigneur, 2010)

Value Proposition

This building block describes the most important message of a BM, the value propo-
sition aims to describe what the business offers (Upward and Jones, 2016), and how to
achieve the customer segments need and problem through value-creating products and
services. The value proposition is the message that attracts customers’ to a certain orga-
nization, and the value proposition can create a competitive advantage if the message is
unique and attract attention. The proposition can be quantitative or qualitative, depend-
ing on the business (Osterwalder and Pigneur, 2010). And the value proposition should
involve entities that involve the three pillars of sustainability, environmental, social, and
financial (Upward and Jones, 2016).

There are several different types of value propositions; newness, performance, customiza-
tion, “getting the job done”, design, brand, price, cost reduction, risk reduction, acces-
sibility, and convenience/usability. Newness describes a value proposition that satisfies
an entirely new set of needs. That can be a new offer that customer before thought was
not possible or, that no one else was offering anything similar. Technology has often a
greater impact in this type of proposition. (Osterwalder and Pigneur, 2010) For example,
the researchers’ Batocchio et al. (2016) states that a value proposition in internet-based
companies is often relied on an innovative service or process to attract customers. Perfor-
mance, on the other hand, refers to an offer that is built on improvements of a product or
service, the improvements can offer added value through updated versions, that are more
in line with customers need. Another type is customization. Customization means that
the value proposition is tailored towards the customer segment or individual customers’,
and it has become increasingly popular when mass customization and co-creation is pos-
sible, while still taking advantage of economies of scale. (Osterwalder and Pigneur, 2010)
A value proposition that refers to price is quantitated, and offering a lower price can be
valuable for customer segments, however, it may come to implicate other blocks in the
business model. Accessibility, on the other hand, aims to offer product or services that
previous customers may lack access to, and it is often created through new technology
and business model innovation. Lastly, a service or a product that aim to create better
usability can be valuable for customers, and more convenient service can make the ser-
vice/product more effective and exoteric. (Osterwalder and Pigneur, 2010) However, the
researcher Teece (2010) states that it is important to have a well-developed BM, otherwise
innovations will fail to capture or deliver value from innovations.

Channels

This building block describes how customer segments can be reached, to deliver a value
proposition. Furthermore, it is built on communication, distribution and sales channels,
and these factors play an important role in customer experience. Channels should help
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customers to raise awareness about the products and services that an organization offers,
and also provide customer support. (Osterwalder and Pigneur, 2010) A value proposition
is targeting certain customer segments, and how the message is perceived depends on what
channels that are used (Carayannis et al., 2014), and depending on the end customer the
distribution channels may differ (Chesbrough, 2010).

Channels can be sorted in four different categories, direct and indirect, and, owned and
partner. And each channel has five distinct phases: awareness, evaluation, purchase, de-
livery, and after sales. The first phase is built on how awareness of the value proposition
can be reached to customers. The second phase, evaluation is built on how customers
can evaluate the value proposition. And thirdly, the purchase is built on how a customer
purchases the offer. The fourth phase, delivery, is built on how the value proposition
is delivered to its customers. And lastly, after sales refers to, how to provide after-sale
customer support. The challenge with channels is to find the right balance between the
different types, to create a great customer experience, and to maximize revenues. (Oster-
walder and Pigneur, 2010)

Customer Relationships

This building block describes the relationship an organization has with each customer
segment. It is often triggered by either one of three factors, customer acquisition, cus-
tomer retention, and upselling. (Osterwalder and Pigneur, 2010) Customer relationships
are viewed as strategic value-creating activities for both the buyer and the seller. This
block is a part of the business that provides the structure for how the relationships are
developed and maintained, however, for organizations to be able to coordinate between
each other, all functions must participate in the relationship to align corporate resources
(Lambert, 2009). There are several categories in customer relationships; personal assis-
tance, dedicated personal assistance, self-service, automated services, communities, and
co-creation. Personal assistance refers to a relationship that is based on human interaction,
and this is often handled through e-mail, call centers or on the point of sale. Dedicated
personal assistance is a relationship that is more personal than the previous, and it is
often closer assistance to an individual customer. Self-service distinguishes itself from the
previous two, meaning that the company provides all necessary means for customers to
handle the product or service themselves. Automated services refer to a relationship that
is built on self-service that is partly automated, customers can receive individual offers
and stimulate a personal relationship through the automated service. Communities are
based on a relationship involving customers to help each other out and exchange informa-
tion. The later, can be favorable for companies because it can help them to understand
customers better. Co-creation is built on a relationship that co-creates value with the
customers. That involves the participation of customers, where they are able to raise
their voice and be a part of improvements. However, It can be beneficial to work along
several types of relationships to understand each customer segment and what relationship
that is suitable. (Osterwalder and Pigneur, 2010)

Revenue Streams

This building block represents the money that an organization can generate from each
customer segment (Chesbrough, 2010), and it is important that the company knows, to
what limit the customers are willing to pay, for the value they receive. To capture value
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from technologies, managers must regard “the architecture of the revenues” as vital and
necessary (Chesbrough and Rosenbloom, 2002). Revenue streams can be divided into two
types, transaction revenues, and recurring revenues. Transaction revenue is a one-time
payment while recurring revenue is a continuous payment received from customers. (Os-
terwalder and Pigneur, 2010) There are different types of revenue streams, and depending
on the business, some types are more appropriated to use than others. To mention a few,
revenue can be generated through, asset sale, usage fee, subscription fees, leasing, broker-
age fees, and advertising.(Osterwalder and Pigneur, 2010; Hoffman and Novak, 2005) To
reach these revenue streams and to create the right pricing strategy, there are traditionally
two types of revenue mechanism that organizations can leverage from, those are, fixed and
dynamic pricing (Osterwalder and Pigneur, 2010). Dynamic pricing is a pricing strategy,
that is based on that the price changes depending on the market conditions. This pricing
strategy is newly developed and has become more adoptable by organizations, it is mainly
because of three factors, increased availability of data, simplicity of changing prices due to
new technology, and availability of tools for analyzing data and pricing (Elmaghraby and
Keskinocak, 2003). Contrary, fixed pricing strategy is built on predefined prices that are
based on static variables, those can be, list price, product feature dependent, customer
segment dependent, and volume dependent. (Osterwalder and Pigneur, 2010)

Key Resources

This building block describes the most important element, in order for a business model
to work. Key resources are the assets that can deliver the value proposition, and those can
be, physical, financial, intellectual, or human. Physical refers to a resource that is a phys-
ical asset which is often capital-intensive. Intellectual resource refers to assets that can
be categorized through a knowledge base that includes partnership, customer databases,
and brand. This resource can be difficult to achieve compared to other resources, but
it can have a great impact on value creation. A human resource is required of human
capabilities, and are often the common resource in companies that relies on human re-
sources as of experience and skills in a certain areas. Financial resource refers to financial
guarantees such as cash, credit or stock of key employees. (Osterwalder and Pigneur,
2010) Key resources can vary depending on the type of business, however, the focus is to
find the key elements that can create value for both the customer and the company, and
how those should interact. (Johnson et al., 2008)

Key Activities

This building block describes how a procedure or process should be handled for a busi-
ness model, to work and operate successfully. Key activities and key resources describe
how value should be delivered to both the customer and the company (Johnson et al.,
2008). Key activities can be organized into three different categories, production, problem-
solving, and platform/network. Activities related to production refers to the design, mak-
ing, and delivery of a product with a certain quality and quantity. This kind of activity is
often related to manufacturing organizations. Problem-solving is an activity that is a key
resource for consulting firms and hospitals, and it is built on coming up with new ideas
to solve a problem, or to make something more efficient. Platform/network is a form of
key activity that is based on a platform that includes resources that is important for the
business model. (Osterwalder and Pigneur, 2010) Successful companies often build their
activities in a manner, that they can be repeatable and be increased, and some of those
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activities are, training, development, planning, and service. (Johnson et al., 2008).

Key Partnerships

This building block describes the network of primary partners that are involved in a
business model. There are four main types of partnerships, strategic alliances between
non-competitors, coopetition, joint ventures to develop new businesses, and buyer-supplier
relationships (Osterwalder and Pigneur, 2010). Companies can seek partnerships within
the firm, or beyond through co-operation with partners, customers, or suppliers (Massa
et al., 2017). Involving in partnerships can be beneficial for many reasons, one is that
a company can take advantage of their knowledge, and learn from mistakes. Another is
that a company can be noticeable in other markets. Partnerships can also help companies
to reduce risk since several actors are involved. When to involve in a partnership it is
important to distinguish between three motivation factors, those are, optimization and
economy of scale, reduction of risk and uncertainty, and acquisition of particular resources
and activities (Osterwalder and Pigneur, 2010).

Cost Structure

This building block describes all essential costs needed in order to operate a business
model. In the cost structure, all uprising costs for each block are included. Those costs
can relatively easily be calculated when the key parameters are determined. Often are the
key resources a major cost, and the cost structure will predominantly be driven by the
cost of the key resources (Johnson et al., 2008). Therefore, it is important to determine
which key resources that are the most expensive. It is always important to strive towards
a low cost as possible, however, it is more important for some business models. There-
fore, cost structure if often distinguished in two categories, cost-driven, and value-driven
(Osterwalder and Pigneur, 2010). Cost-driven cost structure aims to lower the cost in
any way possible, including using a low price value proposition. A value-driven structure
aims to focus on value creation rather than to lower costs, an example of this structure
is when personalized service is highly prioritized. (Osterwalder and Pigneur, 2010) Apart
from the two different types of cost structures they can have several characteristics, such
as direct costs, indirect costs, economies of scale (Johnson et al., 2008), and economies of
scope (Osterwalder and Pigneur, 2010).

3.2 Circular Business Models

Technology and innovations are rapidly growing in development, that enable more choice
for customers, and available alternatives become more transparent, businesses, therefore,
need to be more customer-centric. However, innovation by itself is not sufficient to build
a competitive advantage, there is a need for a good BM design and strategic analysis to
succeed commercially. (Teece, 2010) And a more coherent terminology is necessary to
foster the move to a circular model (Bocken et al., 2016), adoption of CE will essentially
transform economic activities towards more sustainable consumption and production (Ko-
rhonen et al., 2018). A CBM can be described as a systematic BM, that shares the aspect
of how to achieve value capture and value creation while maintaining environmental, so-
cial, and economic aspects (Baines et al., 2009). To transform into a CBM, it may be
highly challenging and it may require major changes in how a firm operates, and it is
often required in several dimensions (Frishammar and Parida, 2018).

19



However, there is no common understanding of the concept, therefore a clear defini-
tion of the concept lacks in today’s research (Schaltegger et al., 2016). As a result, many
researchers’ have investigated how sustainable and innovative BMs can be developed in
a circular economy. The researchers’ Frishammar and Parida (2018) have developed a
framework based on previous literature on innovative business models, which explains
how to implement circular business models. The framework consists of four phases:

1. The first phase describes an analysis of CBM transformation opportunities, and im-
portant factors to consider are a reduction, recycling, energy recovery. The expected
outcome from this phase is to understand what is required of a CE transformation.

2. This phase reviews the current BM, and the elements to oversee are, the financial-,
environmental-, and social benefits. And the outcome is to understand the current
BM from the three aspects.

3. This phase is the design phase to create a CBM. Aspects to include are, regenerate,
share, optimize, exchange. The outcome is a BM with the benefits of CE.

4. This phase describes a scale-up period, here the implementation is performed, where
goals of the three aspects are looked over. The outcome is to create a CBM that
can serve a mass market.

.
However, some challenges arose during the research and one fundamental challenge was,
that companies got stuck in a product-oriented culture during the implementation phase.
And it is proven to be hard for service partners to take full responsibility for their assign-
ments, and as a result tensions between partners were obtained. Further, the researchers’
could conclude that the economic and environmental benefits were easier to define than
the social.

Other researchers’ have industrialized the Triple Layer Business Model Canvas, that sup-
ports sustainability through two additional layers. The first layer supports environmental
value creation, while the second layer supports social value creation through a stake-
holder perspective (Joyce and Paquin, 2016). The researchers Stubbs and Cocklin (2008)
describes one perspective that argues that sustainability only can be reached through a
BM transformation from social and environmental priorities. However, there is yet suffi-
cient research about the two additional layers that can strengthen that argument. One
fact is that the layer’s origin from the triple bottom line in an attempt to address sustain-
ability (Joyce and Paquin, 2016). Both layers are built on nine building blocks, common
to Osterwalder and Pigneur (2010)s framework and the environmental layer can be seen
in Figure 5.

To understand how sustainability can be reached from an environmental perspective,
the nine environmental aspects are described further, where the layer focuses on how each
block can support environmental advantages. The layer consists of,

Functional value
Functional value refers to the principal output of a service or product that the organiza-
tion generates. The functional value is dependent on what the unit is, and the value it
can create. To understand the environmental impact of the operating unit, it is necessary
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Figure 5: The environmental layer, created by Joyce and Paquin (2016)

to understand how it functions. (Joyce and Paquin, 2016) The functional value can com-
monly be compared to the functional unit in a life cycle assessment (Rebitzer et al., 2004).

Materials
Material is a part of key resources, and in this context, it refers to the bio-physical mate-
rial used to produce the functional value. For organizations in the service sector, materials
can be assets, such as infrastructure, information technology, and vehicles. However, it is
only essential to view the key material resources in this category and their environmental
footprint. (Joyce and Paquin, 2016)

Production
Production is a part of the key activity block in the original framework. Production from
a service provider can be logistics, such as transporting people using service points. Here
the important aspects are key components of production with a high environmental im-
pact. (Joyce and Paquin, 2016)

Supplies and outsourcing
This category represents other various material and production activities that are classi-
fied as important but not the core activities to support the functional value. (Joyce and
Paquin, 2016)

Distribution
This represents the transportation of goods, and from a service provider, this category
represents the physical means by which the organization guarantees access to its functional
value. Further, aspects such as weight, travel distance, and packaging are important for
the environmental layer. (Joyce and Paquin, 2016)

Use phase
This phase refers to the client’s contribution to the organization’s core service or product,
that funds the functional value. For a service provider, this may be maintenance and
repair, and it is important that the resources needed are supported with environmental
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guidance. (Joyce and Paquin, 2016)

End-of-life
This block refers to the end of consumption of the service or product, and when this is
done there are often material waste when a product is disposed. And organizations have
a greater responsibility to cover the environmental aspects when the functional value is
broken. Governments have a larger impact on this, and many governments are forcing
organizations to address and find restrictions and recycling methods to lower the end-of-
life impact. (Joyce and Paquin, 2016)

Environmental impacts
This block describes the ecological costs to support environmental implications, and they
can be measured through CO2 emissions, social health, and energy consumption.(Joyce
and Paquin, 2016)

Environmental benefit
This imposes the positive ecological value that the organizations create through environ-
mental impact reduction.

As the environmental layer, the social layer is an attempt to fulfill the social aspect
of a sustainable BM. The aim of the layer is to understand the implications of society
and how to improve social value creation. The layer is also a tool to understand relation-
ships and tensions the business may encounter. (Joyce and Paquin, 2016) The layer is
illustrated in Figure 6, followed by a brief explanation of each of the nice components the
layer consists of. However, all elements may not be of interest in this study.

Figure 6: The social layer, created by Joyce and Paquin (2016)

Social value
The social value refers to the benefits that stakeholders and society can gain from the
organization’s mission.(Joyce and Paquin, 2016)

Employee
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This block refers to employees as a part of the organization’s stakeholder. This con-
tains, ethical considerations and other diversities that lies within an organization. Here
development programs are discussed and evaluated. However, this block contains many
parameters, and it is important to limit to those that are of higher value for the business
model.(Joyce and Paquin, 2016)

Governance
Governance supports the decision-making policies of an organization. And the gover-
nance has an important impact of what stakeholders that an organization should involve
with.(Joyce and Paquin, 2016)

Communities
An organizations success can be influenced by social relationships between business part-
ners and their communities. Each community has own cultural needs and to flourish
success it is necessary to consider different communities as different stakeholders, to un-
derstand their values and needs. (Joyce and Paquin, 2016)

Societal culture
This refers to the impact that the organization has on society as a whole. It generates
sustainable value since a business cannot succeed when society is not supportive.(Joyce
and Paquin, 2016)

Scale of outreach
This describes the relationships an organization builds over time with its stakeholders,
and in a long-term perspective, it is important to include the impact of geographical lo-
cation and how to address different societal. (Joyce and Paquin, 2016)

End-users
The end-user in this category is the group that the value proposition is addressing. Im-
portant not to neglect is that the end-user can be distinguished from the end-user in the
environmental layer. In this layer, the end-users refers to provide value by meeting the
user’s need in term of convenience at a social level. (Joyce and Paquin, 2016)

Social impacts
This refers to the social costs of an organization. However, there is yet proven what the
social impact measurements are(Joyce and Paquin, 2016), but some indicators provided
by Benôıt-Norris et al. (2011) are, working hours, health, property rights, and safety.

Social benefit
This describes the positive social value that an organization can create by its actions.
And it specifically indicates the social benefits that can be generated. (Joyce and Paquin,
2016)

3.3 Product-service system from a Business Model Perspective

A product-service system is an exceptional concept to reach competitiveness through sus-
tainable actions. The sustainability aspect of a PSSs are based on less material use,
and if actors within the chain are willing to work towards that purpose and lowering the
material use even more. Many organizations see the potential in a PSS and what oppor-
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tunities it can bring. A business model concept is a useful tool to describe a PSS since it
often requires a redefinition of an existing business model or the creation of a new (Tan,
2010). The system distinguishes itself from a traditional business model since the system
is designed to lower the environmental impact and to be competitive in terms of lowering
production and consumption of an existing process. And from a PSS business model
perspective, it allows firms to create new sources of competitiveness and added value. It
is because a PSS business model fulfills customers need in a matter that they feel that the
service that is offered is more personalized, the model also involves the customer in the
core activities. Further, a more customized approach, it can strengthen the relationship
between each customer and the firm. Gaining customers’ loyalty can help firms to be
more innovative since they may understand customers need better. And it is shown that
organizations that try to focus more on consumer need fulfillment rather than product
need fulfillment run higher chances of sustainability improvements. (Tukker, 2004) In
Table 2 are some PSS advantages listed both from a customer- and company perspective.

Table 2: PSS advantages, based on the table from Barquet et al. (2013)

Customers Companies

More customized service and supply New market opportunities

New functionalities and offers Access to product performance information

Higher total value Higher profit margins by providing services

Increasing service elements Strengthen customer relationships

However, it is still unclear if successful PSSs are sustainable and many sustainable PSSs
tend to fail. A major factor that often leads to PSSs failure is that firms tend to mix
several models to be able to beat competitors. (Tukker, 2004)

To help adoption to a system-based approach which PSS is, it requires a different mindset.
There are some parameters that are important to have in mind when developing a PSS.
Those are, to create direct customer relations, encourage involvement between customers
and companies, greater responsibility of companies, and greater involvement of stakehold-
ers. (Barquet et al., 2013)

A PSS business model can be described from eight different models that origins from
three main categories,

– product-oriented

– use-oriented

– result-oriented.

The first category, product-oriented are based on a model that is product related and
focuses towards sales of products, here are services added but not the main focus. More
specific can product-oriented services be described as product-related service, or advice
and consultancy. The first mentioned implying that apart from the sale of a product is
additional service added that are needed for the use of the product. Advice and consul-
tancy focus on the role of advice related to a product as an additional service. (Tukker,
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2004)

The second category, use-oriented, products are still a central role in the business model,
the distinction from the previous category is that the product stays in ownership with the
provider, and the product is made available in several forms, for example, sharing between
several users. More specific this category can be divided into different services, such as
products lease, product renting or sharing, and product pooling. Product lease means
that the owner doesn’t shift, the provider is responsible for maintenance and repair and
the user has unlimited access to the leased product. Product renting or sharing share the
foundation that the ownership belongs to the provider, however, the difference between
product lease is that the user doesn’t have unlimited access. The product can be used by
several users and at other time aspects. Product pooling on the other hand refers to a
pool of products that are being shared or rented. (Tukker, 2004)

The last category result-oriented, the focus is that the product should be aligned with
both the client and the provider and they should agree upon a result where the product is
not pre-determined in advance. This category consists of services, such as activity man-
agement/outsourcing, pay per service unit, and functional result. Activity management
and outsourcing refer to when a company decides to outsource some activity to a third
party. Pay per service unit is a service that refers to when a user buys the output of the
use of the product instead of the whole product. The functional result implies that the
provider is free to determine how the delivery of the product should be done in agreement
with the client. (Tukker, 2004)

The market value of a PSS can be described through two categories,

– objective value for the consumer

– subjective value for the consumer.

Objective value is a straight forward concept meaning that the customer has a choice of
buying a product or using a PSS depending on what value it gives. The value is built
on the cost of the two options, calculating the total cost of buying a product compared
to what the maximum price for a PSS the consumer is willing to pay. For subjective
value is in contrary a less straightforward concept since society is shifting to an experi-
ence economy (LaSalle and Britton, 2002; Pine et al., 1999). To satisfy the higher levels
of needs it is required to turn ordinary products into extraordinary experiences (LaSalle
and Britton, 2002). Therefore, this concept aims to make the customer pay more for
the additional value that this concept creates, that gives the providers the possibility to
raise the payment and to charge more. And from a user perspective, it may compromise
other expenditures in order to be willing to pay the extra. Since subjective value is a less
straightforward concept it is the key for either success or failure for organizations with
product and services in the consumer market. (Tukker, 2004)

Product-oriented services are the least radical of the three types and are often more
easy adapted of organizations that are product-oriented. Use-oriented services are very
common today and it has great possibilities to both offer objective and subjective added
value. Result-oriented services are more difficult for organizations to achieve and the main
cause is that it is a problem to agree with the user of a set of performance criteria. Apart
from the differences between the three concepts, most PSSs will have a great impact on
the environmental aspect. (Tukker, 2004) However, one of the main challenges for PSS
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adoption are a change in an organization’s culture to adopt from a product to a service
orientation performance (Tan, 2010; Barquet et al., 2013; Manzini and Vezzoli, 2003).
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4 Methodology

This chapter starts by discussing the research design of the study, following a discussion
of the case study. Thereafter the literature review is described in the aspect of sustainable
transportation and business models, followed with a description of data collection and data
analysis. This continues with a discussion of the validity and the reliability of the work
and the ethical aspect of it.

4.1 Research Design

The research process starts off with a deductive approach, in order to understand what
is investigated and what theories that exists. The literature found describes each phe-
nomenon related to each theoretical field, however, how the concepts MaaS, BM, and
CBM are connected to each other are barely understood in the existing literature espe-
cially regarding the specific case of the study. Therefore, it was important for this study
to begin with theory gathering because the subject was relatively new and based on new
circumstances. According to Blomkvist and Hallin (2015) is a qualitative approach most
suitable when the phenomena barely have been researched by past scholars, and when
the study is explorative. Therefore, this research is conducted in a qualitative manner.
The research continues with benchmark studies, to strengthen understanding of existing
theory and models in the empiric field. As for the research design, there are three com-
mon research designs in the field of science, case study, quantitative study, and experience
based studies (Blomkvist and Hallin, 2015).

A case study is chosen as a research design for this study. It is suitable for this re-
search because the research describes a unique case including more individual examples
that are necessary to compile this research. A case study is also argued to be an appro-
priate approach because the research includes a real-life problem (Blomkvist and Hallin,
2015). Dubois and Gadde (2002) adds that a case study is a good approach to understand
the interaction between the subject and its context better. Further, Blomkvist and Hallin
(2015) notes that a case study is appropriated when the researcher and company are open
to discovering new dimensions and might need to reformulate the research question and
purpose as the project continues. Eisenhardt (1989) argues that valid and relevant theory
is formed from the connection with the empirical reality. Figure 5 shows the research
process, including the approach chosen for the research.

Figure 7: The research process

The purpose of the study was chosen according to several factors, and one of the leading
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reasons was the guidance from the utility company. The study, in general, is a future
dilemma, and there are get a proven framework for a long-term solution for this kind of
phenomena. Since the lack of assessment framework and guidance, the utility company is
willing to start exploring the opportunities, which a study of this scope can contribute to.
And it is essential for the utility company to understand what that is required, in order to
develop a further implementation of a solution to this research. Therefore, this study is
a framework that the company can benefit from for further work, to understand if this is
possible for the specific case. It is required close interaction with the utility company and
local stakeholders to determine if the right technology is available, and it is also important
to unite stakeholders and the community so that there is a common direction of what the
result should be. Due to the time-span and the general direction of this thesis necessary
information may be needed to get a more accurate picture of the problem and what the
essential obstacles’ for implementation are.

4.2 Case Study

The selected case for the thesis was determined by external and internal factors, that was
discussed in relation to the utility company. The selected case was then finalized based
on previous literature and theories. The external factors to this problem are grounded
in directives that climate change are affecting the environment, and that global as local
guidance’s should be evaluated and implemented, to support climate change. The inter-
nal factors are built on that the city has as a vision to become fossil-free to support this
transition. Moreover, the study is compiled through two theoretical fields, sustainable
mobility, and business models, to understand if new businesses can help to fulfill the re-
quirement and vision.

The thesis is commissioned by the company, Skellefte̊a Kraft, which is a national en-
ergy company owned by the municipality, that provides electricity as their main business
(see sub-chapter 1.6). The company is not an established player within the transport
sector because the focus has been to sell energy. Due to the fact that climate change is
pushing organizations and actors to become more aware of actions to lower emissions, it
has open up for new areas to investigate. New mobility actors and rapid development of
innovative technology where communication and information have become more visible
it have opened up for new markets. Therefore, this thesis investigates if there are any
market opportunities for the company within sustainable mobility. It is important to
investigate if the company can take a potential role in the future market, and it is crucial
to do so before other players enter.

4.3 Literature Review

The literature review, consisting of the second- and third chapter, was necessary to con-
duct to answer the purpose of the report. The second chapter contributes to a knowledge of
what sustainable transport is and what parameters that determine sustainable transport.
The chapter highlights factors that are crucial for successful sustainable transportation
and included in the chapter are new sustainable concepts which have been addressed in
previous research. Additional, the second chapter describes concepts and models, that
have been addressed in the empirical field, such as benchmark studies of existing sus-
tainable transportation alternatives. The chapter describes more thoroughly what the
sustainable concept MaaS is. The third chapter describes the second part of the theoret-
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ical foundation. The chapter describes a theoretical background within business models
and product-service system in relation to a business model perspective. To lift the sus-
tainability aspect and circular economy, the chapter is complemented with a sub-chapter
describing CBM.

The literature review was helpful in this study, in order to understand if the purpose
and research questions were suitable for the research, and new knowledge helped to un-
derstand if further research were needed to compile the study. The methods used to gather
information in the literature section consists of databases, such as KTH Primo, Google
Scholar, web-articles, and platforms related to empirical evidence. In the databases, KTH
Primo and Google Scholar keywords where formed, to easier find relevant articles related
to the two chosen fields. The keywords that this thesis has addressed are sustainable trans-
port systems, sustainable mobility, mobility as a service, business models, circular business
models, and product-service systems. In the first literature section, sustainable transport
is described and is highly debated as an important and developing area, since technology
is constantly emerging as new innovations are formed. Therefore, scientific knowledge
was limited in some sense when concepts were described. To strengthen the evidence and
make the literature review more reliable, both academic journals and benchmarking stud-
ies was conducted with guidance documents from governments and policymakers. The
third chapter describes business models as a theoretical framework, the concept business
models are researchable and there is unlimited research in the field. The main source
that this thesis has used in that field is based on the authors’, Osterwalder and Pigneur
(2010), research of business models. The researchers have studied this phenomenon for
several years, and since their framework is included in many academic journals, it can be
seen as a source that is reliable and well processed.

4.4 Data Collection

A case study can be conducted through different sets of data, and according to YIN (1994)
a combination of several approaches to reach data are preferable, because it can produce
a deeper understanding and include a larger aspect of knowledge, that can contribute to
a more accurate result. In other words, triangulation was used to strengthen the result
including several perspectives. The data collection for this thesis consists of qualitative
interviews that will be analyzed and described in the empirical section of the report. How-
ever, it would be preferable to have a quantitative survey to understand the consumers’
viewpoint. Unfortunate, time and material made it hard to compile that perspective.

Qualitative interviews are one of the most common methods used to gather empirics
in degree projects, and semi-structured interviews are the most common type as a part
of the interview methodology (Blomkvist and Hallin, 2015). The characteristic of semi-
structured interviews is that they have flexible and fluid structure, which enables the
informant and interviewer to be open for information outside the performed interview
guide. Semi-structured interviews are suitable for this empirics because the informants in
this research are facing the same topics. For this study, it is essential to understand how
the city works and what the future vision is, in the aspect of local stakeholders and poli-
cies makers. To understand the likelihood of a market opportunity, relevant informants
for interview’s are listed in Table 3. The interviews conducted in person where recorded,
to ensure accuracy of facts and topics discussed. The other interviews were conducted
through e-mail conversations and then executed through a telephone conversation. Fur-
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ther, the interviews were analyzed and stored afterward.

Table 3: Informants of the data collection

Interview Actor Role Type Length Date

A Utility Company
Business developer

sustainable vehicles
In person 60 min 190506

B Utility Company
Head of corporate

development
In person 60 min 190508

C Utility Company Vehicle administrator Telephone 30 min 190523

D Municipality Urban Planer In person 60 min 10507

E Municipality Urban Planer In person 60 min 190507

F Property Owner Head of administration Telephone 15 min 190514

G Car Rental Business manager Telephone 30 min 190517

H Public Transport CEO Telephone 30 min 190522

4.5 Data Analysis

The semi-structured interviews were constructed based on the findings from the theoretical
field. Two different interview templates were created and further used for the empirical
section, see Appendix B, C. The interviews were analyzed together with the theoretical
background based on MaaS, BM, and CBM. The outcome from the interviews was to
understand if a sustainable mobility solution is a business that can be applied into a
marketable service and if local service providers have the requirements needed to get
involved in a shared mobility solution.

4.6 Validity and Reliability

Validity refers to the extent to which a study leads to an accurate observation during
the data collection phase. For a high validity, triangulation is important, triangulation is
achieved by exploring and involving several perspectives when addressing a problem. Sev-
eral different strategies of collecting data are preferable to reach a high validity (Gibbert
et al., 2008). However, this study could be strengthened by investigating the consumer
perspective and more actors in the company and external stakeholders would contribute
to higher validity. Reliability refers to the extent to which a study can be repeated and
reach the same conclusion (Gibbert et al., 2008). The chosen method consists of analyz-
ing interviews from the theoretical field. The two interview templates are visible in an
appendix, therefore the study can be conducted again. However, an explorative approach
was used in the study, and depending on the rapid development within MaaS and sus-
tainable thinking, different results may occur if the study would be repeated. Internal
and external openness towards mobility services may change in the future and therefore,
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the result of the interviews may distinguish, today the subject is relatively new among
most informants in the study.

4.7 Ethical Considerations

This study has taken ethical considerations into account throughout the working process.
When conducting the interviews, the four ethical requirements presented by Swedish Re-
search Council (2002) has been described and paid attention to. Throughout the working
process, the additional ten principles of the Code of Honor of The Swedish Association of
Graduate Engineers (2018) was considered.

Other ethical aspects throughout the process have been to get different perspectives of
where the utility company stands and how they reason in questions regarding a service-
oriented solution. Only three interviews at three different departments of the utility
company were analyzed, and the main reason why was because the company didn’t have
the capabilities nor competence to answer the questions. The outcome of the limited
amount of interviews runs a higher risk of getting a biased result.
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5 Case Description and Findings

This section describes what transport solutions the city obtains today and how a future
sustainable city solution may be developed according to stakeholders that are involved in
transportation and city planning in relation to MaaS requirements.

5.1 Current Transport Solution

The city in this research is quite unique since a lot of the inhabitant in the municipality
lives outside the city center. Today around 30 000 people live in the city and around the
same amount lives outside the city borders (Skellefte̊a Kommun, 2018). With that, a lot
of individuals are dependent on a car as a transportation mode. Therefore, the transport
alternative that is the most common by individuals in the county and the city center is
the use of a privately owned car. Apart from the use of their own vehicle, there are sev-
eral other options that citizens can choose from when there is a need for transportation.
Today, car rental services, public transport, and taxi are offered as a transport alternative
in the city, see Figure 8. And today all transport providers operate totally independent.

Figure 8: The transport options a customer has today

The city is predicted to grow in the future when new industries such as Northvolt, are
establishing their business there, that pressures how the city is executed (Interview C,
2019; Interview D, 2019). To cope with the arising need of properties and the increased
motion in and out from the city center, the municipality is actively working with a city
plan of how the city should be developed in the future. One of the focus areas is on
improving the air quality along with improving congestion and vehicle emissions. In their
future vision, parking possibilities will be located outside the city center in close connec-
tion to public transport. The municipality is also working on internal actions in terms of
small initiatives to raise the awareness of pollution among their employees, they have, for
example, raise the parking fees to support less use of a private car in and out from the
city center. That initiative has proven to be successful because fewer employees have used
a private car as transportation mode to and from work. (Interview C, 2019; Interview D,
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2019)

Other actors in the city are working towards new innovation and methods to lower emis-
sions in the city. Today the utility company in this research are working on a project
called Sustainable Vehicles. The project aims to raise the knowledge of sustainable trans-
port, and to get individuals to become more aware of electrified options to support climate
change. The background to the project is grounded that the interest of EV has arisen in
the last couple of years and it is predicted to grow rapidly. In Skellefte̊a the interest of
EV has also grown almost at the same pace as the rest of Sweden. It is said that when
new sales of EV reaches a level of 7 %, the market starts to grow in a pace that functional
charging infrastructure is needed in a completely different way than the need of today.
(Interview A, 2019) The utility company believes that sharing economy is something that
will become more central in the near future and are interested in what they can do to
support the future generations need and problem. One sustainable alternative the com-
pany has started to investigate it is a business carpool for the employees. Today the
pool consists of 10 vehicles where the user has the opportunity to choose both electric-
and fossil-driven alternatives. However, the technology behind the carpool business is old
fashion and are in need of an update. Therefore, the carpool has not been frequently
used and unfortunately, the vehicles are idle during evenings and weekends. Apart from
the carpool business, the company owns 110 vehicles, and of them, 10 are fully electrical.
Those vehicles are also used only in a time-span between 7-16 during weekdays except
around 10 % duty trucks. Today the company promotes the option of an EV when there
is a need to invest in additional vehicles, but unfortunately, the need of fossil-driven alter-
natives is a fact since the county is large and the charging infrastructure is not sufficient
in all areas yet. (Interview C, 2019)

Today the utility company owns several charging stations in the city, however, only four
of them are located in the city center see Figure 9. The figure also shows how the city
is designed today. The reason for the insufficient numbers of charging stations is because
there has not been a need for more. To charge an electric car at the existing stations it is
required that a customer is connected to the charging platform, where the user benefits
to becoming a member, an additional alternative is that a user can choose to pay with
a text message. The benefit of becoming a member is that all charging stations in the
platform are visible, regardless of the stations are grounded by a certain utility company.
Today the platform is owned by another utility company and they are in charge of the
customer support. (Interview A, 2019)

However, not every citizen have the ability to buy or lease an electric car to support
sustainability. Therefore, it is interesting for the utility company to explore other market
opportunities to reach a higher number of users both internally and externally that can
benefit from using their charging stations. To support a sharing economy and sustain-
able alternatives several important stakeholders are essential in order to offer a mobility
solution in the city. The following chapter will describe what actors that can be potential
business partners in a MaaS solution and what partners that do not fulfill the requirements
nor are open for collaboration.
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Figure 9: The city centre with the existing charging stations mapped (red dots) (Skellefte̊a
Kommun, 2016)

5.2 Sustainable City Solutions

There are several actors that can benefit from a mobility solution supported by sustain-
able transport alternatives. The most essential actors that need to be supportive of such a
business are the municipality, the utility company, and public transport. However, there
are additional potential partners that could be important for this solution. The ultimate
MaaS solution would be to involve every transport provider that exists in the city in an
integrated platform. As mention previous, there are two additional transport providers
located in the city, car rental services and taxi. To compile with a MaaS solution there are
several parameters that are in need to be fulfilled. Parking possibilities are one of them.
Figure 10 illustrates how the future city will be executed, where the major difference from
today is that several parking lots will be moved to parking houses (Interview D, 2019;
Interview E, 2019). The reason is that when the city predicts to grow, the landscape will
have to change to offer more properties for citizens (Interview D, 2019; Interview E, 2019).

Municipality

The parking houses which are predicted to be built will contain the right properties
to establish a charging infrastructure, however, the municipality believes that it will be
the market that chooses how many charging stations that will be located there. That and
a combined interest from the utility company. The new vision of the city will promote
bicycling, walking possibilities, and social areas. To lower the number of vehicles in the
city center, it is important that the parking possibilities are at the same distance as the
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Figure 10: Future vision of the city, showing walking bicycling strings and future parking lots
(Skellefte̊a Kommun, 2016)

public transport stops. Before it was almost possible to park a vehicle outside a store,
the future will not allow the same possibilities. The parking prerequisites must be the
same regardless of fuel, and to change the car behavior you have to be able to offer an
alternative and a whole trip perspective. The municipality believes that it is essential
to promote public transport and to arise the interest of lowering the use of a private car
through new directions. For a mobility solution with a potential carpool business, the
municipality is open for such initiatives. However, they believe that it should be a private
actor that is in charge of such an operation. For them, it is important that the business
is well developed regardless of the owner, but they believe that an integrated mobility
platform with several transport providers would be of interest for the city and especially
the next generation. (Interview D, 2019; Interview E, 2019), And MaaS is an opportunity
that is in line with their vision “that car traffic should not increase even if the city grows
in population” (Interview E, 2019).

Public Transport

The public transport in the city consists of four bus lines, however, for most of the time
only three of them are running. During the spring and summer, the bus lines departures
with a frequency of 20 to 40 minutes, meanwhile during the winter period the frequency
is around 15 minutes between departures. There have been some problems with the ex-
isting bus system and as a result, the system is under development and from the coming
autumn, there will be a new system in place consists of more frequent departures and a
correlation between the regional and city buses. (Interview H, 2019) The goal with the
public buses is that six of them will be driven by electricity when the new reconstruction
is finished (Interview D, 2019).

During the past five years, there has been increased travel in public transport, the main
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reason is that the system was undeveloped before and not a popular travel alternative.
Last year around 1.4 million trips were made in public transport and lately adult tickets
have become more popular. However, the main target group has been on the youth and
children ticket due to school agreements. The adults that used public transport have been
those that lack the opportunity to a private car. (Interview H, 2019)

The new system that will be implemented this autumn will instead try to focus on com-
muters to reach a higher level of customers. The focus is to interact the regional buses
and the city buses so that they correlate better with a maximum waiting time of 7 min-
utes. The main difference will, however, be that the reach will be better for around 85 %
of the citizens and that has been a sensitive political question, due to fewer departures
at sparsely populated areas. Apart from the new system that is under development, an
external project which is under development involves four adjacent counties that aim to
provide a new payment system for the next generation. The project is built on an inte-
grated platform that is much more technical than the existing application, the existing
platform does not have a travel planner and since the new integrated platform is in use
in two years, there is no need to develop the existing platform. The purpose of the new
platform is to focus on mobile payments up to 90% of all payments (Interview H, 2019)

A mobility solution in Skellefte̊a is nothing the public transport is working towards today.
However, they are definitely open to such initiatives and they believe there is a future
market for it, which can increase the attractiveness of public transport as a travel option.
A mobility solution is a step towards lowering emissions and congestion in the city. (In-
terview H, 2019)

Taxi

Another potential option is to travel by taxi. The largest taxi company in Skellefte̊a
consists of 93 vehicles, where none are electrical today (Taxi Skellefte̊a, 2019). The main
reason to why fossil-driven vehicles are dominant is due to an insufficient amount of charg-
ing stations and the limited driving range (Interview A, 2019). As mentioned earlier, the
county is a large area to cover and today there is not a full covered charging infrastruc-
ture. However, it would be beneficial to offer electric options for journeys in the city
area. To book the service today, the user needs to call a service-center and thereafter the
user will be assigned a time for the pick-up (Taxi Skellefte̊a, 2019). Since the technology
lags behind, there are no real-time updates nor mobile payment. The future plans of the
company, to improve flexibility for customers is unclear.

Car Rental

Car rental services are an additional alternative for a MaaS solution. One of the largest
car rental provider in the city offers reservation, booking, and payment through a mobile
application in addition to their website and direct number. The company’s fleet consists
of about 50 vehicles, where around 80 % of them are environmental classified. The com-
pany is planning to reconstruct their fleet by replacing their existing vehicles with hybrid
alternatives. The company believes they will manage to handle the required charging
themselves due to the low number of vehicles. However, in the future, the company plans
to investigate fully electrical options which can lead to the need for a collaboration with
a partner to support the electrical charging.
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The company’s target group is mostly local companies, but the interest in rental cars
have become more popular lately among the younger generation. The reason is that the
younger generation does not have access to their own vehicle. And to attract more cus-
tomers of the younger generation, the company believes that marketing to the specific
group is a potential strategy. A potential business opportunity for the company is to
develop a carpooling business. However, it will not be the main business of the company,
and probably will the first step be a collaboration with a property owner, to provide ve-
hicles for a mobility service for the tenants. Additional the car rental company belongs
to a larger organization that has tried carpools in some cities, and it is most certainly
becoming a more popular alternative to offer. When a mobility service will be a part of
this company in Skellefte̊a, only time will determine. (Interview G, 2019)

Tenancy Compound

For a MaaS solution, it is important to investigate property owners, and the largest
tenancy compound company in Skellefte̊a were contacted to understand if they are plan-
ning to offer their tenants a mobility solution and if a potential collaboration could be of
interest. In their own fleet, they have some EV but the fleet is dominant by bio-gas since
it has a larger transportation range. Today they provide the charging themselves, and
it is something that they believe that they will continue with regardless of an increased
fleet of EV. The company will start to offer to charge possibilities to tenants, but it will
be developed after demand. To provide a sharing service such as a carpool or a mobile
service is something that lies in the future vision, and there is no decision of something
in that direction right now. (Interview F, 2019)

To conclude the findings from the empirical context, the transport providers or potential
MaaS partners are evaluated in Table 4 from the four essential MaaS requirements. The
answers from each actor are built on existing capabilities but also the openness for the
conditions.

Table 4: Illustration of the actors in the empirical context, in relation to MaaS requirements

MaaS req.

Actors
Data sharing E-payment

Real-time

updates
Third-party

Municipality

Utility Company

Public Transport

Car Rental

Taxi

Property Owner
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5.2.1 Restrictions to consider

A utility company which is wholly own by the municipality, there are certain regulations
that can conflict new ideas involving a service-oriented business. According to the utility
company, there are three pillars they want to focus on, electricity, charging infrastructure,
and smart mobility (Interview A, 2019).

Smart mobility refers to added services related to MaaS, and according to the regula-
tions Electricity Act Ch. 7, Section 1 (Riksdagen, 1997), and Natural Gas Act, Chapter
5, section 1 (Riksdagen, 2005), the legal text does not prohibit municipal energy com-
panies to conduct business abroad and nor does it define what is meant by coherent
activities. However, it is clear that municipal energy companies that trade electricity
or electricity generation, may not sell services which obviously has nothing to do with
these activities. (SNS, 2016) From a regulatory aspect, the utility company can create a
business by offering EV in a sharing business, however, it may be suitable with external
partners to offer those services (Interview B, 2019)
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6 Analysis

This chapter explains the findings from the interviews in relation to sustainable transport
conditions, and to the business model frameworks explained in chapter 3. The analyze
is based on two possible alternatives for a mobility solution, according to the current and
future view of the city and potential corresponding partners.

6.1 Critical factors for a MaaS implementation

The five essential elements for sustainable transportation on a passenger level are access,
safety, fuel consumption, congestion, and vehicle emissions (Richardson, 2005). The first
element, access are based on the availability of public transport, and the ability for means
to choose from. The ability is based on income, age, and health. And from a MaaS
perspective, the user’s age is an important factor since a MaaS solution requires a mobile
payment where the phone is essential, and it is more common that the younger generation
is more comfortable with new technology development and a sharing economy. Access also
reflects in means to drive, and a MaaS solution should be flexible and convenient, and there
should be a wide range of means that the solution offers. Today there are few transport
alternatives in the city, and users have minimal ability for a wider range of means to drive.
Additional, public transport is an important player, and it is required that the departures
are synchronized and that they departure frequently. The public transport is developing
their system to match the requirements needed, and the system will be implemented soon.

The second element is safety, it is mainly based on vehicle maintenance. For a Maas
solution, it is required that the means available are maintained and repaired if needed.
Today this is not an issue since there are no sharing services available, however, if sharing
alternatives will be a future possibility, there is a need of an operator that is responsible
for the condition of the vehicles including administration.

Vehicle manufacturers have an important role in sustainable transportation, and they
will set the standard of what technologies and vehicles that will dominate the future mar-
ket. The future vehicles will reflect in what fuel that they will be suited with. EV is a
rapidly growing sustainable alternative that vehicle manufacturers are developing due to
stricter environmental directions. For a sustainable MaaS solution, EV is an alternative
because the existing fuel of petrol and diesel will be precluded from a long-term perspec-
tive. The fuel consumption will probably consist of electricity, and for future partners
in a solution, it is important to investigate what partners that support the vision of an
increased fleet of EV.

MaaS is an alternative to travel more sustainable and to lower the use of a private car. It
opens up a possibility to lower the environmental impact and support a better city envi-
ronment with fewer cars in motion. To lower congestion, it is important for the user to
understand if MaaS is more profitable than to use a private car. Vehicle use price, vehicle
price, and fuel price are important factors that help users to understand if the solution is
beneficial for them. Another factor that affects congestion is land use. From the vision
that the municipality has for the future city execution, there will be less available parking
lots in the city and it can help individuals to evaluated if MaaS is more convenient, and
individuals may be more supportive of public transport because the parking availability
will be at the same distance as the bus stops in the city.
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The overall environmental benefits MaaS can contribute with are, lowering the use of
a private car, support renewable alternatives. The output that individuals will gain is a
better city quality with fewer emissions. However, it is necessary that several partners
are open for implementation, and are supportive of renewable transport alternatives. In-
dividuals need to be supportive of a sharing economy and there should be government
policies that support the solution.

6.2 MaaS from a business model perspective

Today, utility companies usually are product-oriented. The business model canvas created
by Osterwalder and Pigneur (2010) explores the opportunity to shift mindset towards a
service-oriented business approach and what implications that MaaS encounters. The
utility company in this research is a strict product-oriented company in Skellefte̊a where
their main business is to sell electricity, and a circular economy that supports mobility
services does not exist today. Therefore, it is interesting to understand what their role
in a mobility solution may be. The building blocks will be described from the company’s
perspective together with suitable strategies that compile with the concept. A product-
service system allows firms to gain competitive advantage because they can offer a more
customized experience by involving customers in core activities. The complete BM frame-
work built on MaaS can be found in Appendix D.

Customer Segments

The given role that the utility company can take is firstly, to sell electricity to the charg-
ing stations (Interview A, 2019; Interview B, 2019). That collaboration would be a B2B
strategy, where the customer segment is other partners in a mobility solution. Today the
utility company provide electricity to the existing charging stations owned by themselves
and this segment will be an extended business to their existing one. Secondly, a B2C
segment would be possible for the utility company because the regulations approve it.
However, this is a totally new business and it is therefore important to investigate within
the organization if it is a path the utility company wants to take (Interview B, 2019). To-
day the organization are divided in the question of what their role should be in a mobility
solution, but a fact is that there is a lack of an existing EV fleet as a transport alternative
in the city. One alternative for a B2C segment is to offer their own electric transport fleet
in a carpool business (Interview A, 2019). Another path is to involve additional partners
which can provide those services, and develop a B2B partnership through providing elec-
tricity and charging infrastructure. One thing the utility company is certain about is that
a third party is needed for an integrated mobility platform (Interview A, 2019; Interview
B, 2019).

A B2B relationship with partners involved in a charging infrastructure would serve a
mass-market, where the customer segment has similar needs and problems. A multi-sided
market would instead be appropriate if the utility company want to invest in EV in a
mobility solution, were the needs and problems distinguish between the two customer
segment, but both are needed for the business model.

Value Proposition
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The two types of propositions that are in line with the new concept MaaS are new-
ness and accessibility. Today the concept is an unexplored market among the citizens and
organizations established in the city. No one is offering anything similar and an entirely
new set of needs and problems will be reached through an integrated service. Accessibility
will cover the customer base that has previously not been able to transport themselves
due to lack of a vehicle. This will also open up for a flexible system where users are able
to travel in a sustainable way supported by several transport modes.

The environmental aspect of the proposition will be covered in the purpose that users
have several alternatives to choose from and the application will entail the most con-
venient route because more options are visible that before was in-existent. The social
aspect of this proposition will be reached through a city center that is less crowded and
where congestion will be lowered. Further, the quality of the city will be improved and
air pollution reduced. Citizens also have the possibility to interact through social areas
were parking lots has been before. The financial aspect will be covered by an extended
market of charging infrastructure when the awareness of EV has become more noticeable
among individuals. The utility company believes that EV would help them to raise the
awareness of an increased business of charging stations (Interview A, 2019). Further, will
partnerships will strengthen the brand image and minimize the risk for their customers in
not adhering to EV trend. From a financial aspect, services have a higher profit margin
than typical product-related businesses.

The utility company believes that a mobility solution would help their customers to be-
come more sustainable, and solutions involving electricity from renewable sources would
help. They also believe that additional service would strengthen the relationship with
both customers and partners with the overall aspect of improving the quality of the city.
(Interview B, 2019)

Channels

The existing customer base is a way to spread information of a mobility solution, to-
day direct contact is feasible among the company’s customers. An important part of
MaaS is the distribution channel in the form of an integrated platform where several ser-
vices are available. It is important that the application allows mobile payments and that
the payment system should be simple. (Interview B, 2019) An integrated platform would
be a partner channel. In the mobile application information about the charging stations
could be incorporated, for example, battery level, location, and type of charger.

Another partner channel is customer support of the charging stations which is owned
by a partner today. To improve both the service and customer experience it is important
that the support is changed from a partner channel to an owned channel (Interview A,
2019). By owning that channel, the utility company will have a more direct influence on
how to improve service by involving the end user.

Customer Relationships

Customer relationships can be strengthened in a MaaS solution. The utility company
can provide renewable energy to charging stations. They can also be responsible for the
maintenance and repair of the charging stations. For a partner perspective, this would
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benefit them to support a sustainable transportation mode where their responsibility
in the process does not involve those services. The brand image of both partners can
strengthen by a collaboration.

A MaaS solution would inflict in a self-service relationship to the end customer because
the service involves customers to be part of the core activity. Today the utility company
has a strong brand image and reputation among citizens, however, they are new in the
vehicle sector and a MaaS solution with several modes consistent of EV will help cus-
tomers to raise awareness of the services provided by the company (Interview A, 2019).
The involvement of strong customer relationships is a key factor to develop a strong ser-
vice and offer. The company believes that to gain a beneficial relationship with partners
and to create a service that is flexible and convenient, it is important to access customer
databases and be open for sharing of information. (Interview B, 2019)

The existing customer relationship will probably be strengthened because the company
will be received as innovative, and a MaaS solution would support sustainable transporta-
tion with higher flexibility and a more cost-effective solution of the citizens. (Interview
B, 2019) If the utility company manages to be first on this market, they can build such
an extensive infrastructure that they will dominate the market. Thus, make it difficult
for new entrants to enter and conquer market share.

Revenue Streams

The obvious revenue stream is to sell electricity and provide charging stations for partners
in a MaaS solution. Today the charging stations offer a payment dependent on the number
of kWh that the user charges (Interview A, 2019). The price is relatively low compared to
how it will be in the future, a predicted starting fee will probably be introduced. However,
the price will further be more beneficial than a fossil fuel option. Today the majority cost
for charging stations is the power-line, and the electricity price is only a portion of the total
cost. A possible future pricing strategy could be that the user pays a fixed price/h. (In-
terview A, 2019) Therefore, a fixed price strategy would be most suitable to proceed with.

The second possible revenue stream is to provide EV in a carpooling business, where
the revenue would be to lease the vehicles for a monthly payment or a one-time payment
depending on what the customers need and demand are. This revenue stream will be a
complement to the existing ones if the company wants to invest in an EV carpool business
for external users.

For an integrated platform, the customers will indirectly pay for the service. Through an
integrated platform, the efficiency of the charging stations will be used more frequently
and potential cars will be less idle. For example, today the companies own cars are only
used for around 8 hours/day. (Interview B, 2019)

Key Resources

The necessary resources for this concept are several different transport providers, and
for this concept to work, those are the key resources (Interview B, 2019). For the utility
company, key resources are electricity and charging stations. For an electric car pool an-
other key resource are vehicles, then further resources are needed in order for it to work,
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such as maintenance, repair, administration, and parking (Interview C, 2019). Apart
from physical resources, an important intellectual resource is the customer database. One
condition for MaaS to operate, partners need to be open for data sharing. Another key
resource is an integrated platform, and today the smartest thing to do is to collaborate
with an existing mobility platform since the utility company does not have the resources
and capabilities to operate one by themselves (Interview A, 2019). In the budget that the
utility company plans for regarding charging stations, they are open to collaborate with
the municipality and they are also planning to budget for parking lots. (Interview A, 2019)

Key Activities

One key activity needed for a MaaS implementation is that several major stakehold-
ers are open for the idea since the society is the most important factor if this solution
would be successful and supported. The municipality and the utility company are two
stakeholders that are necessary for this solution and they need to set goals and visions
with milestones in order to fulfill the vision (Interview B, 2019). With right strategies the
city has a possibility to become more sustainable, and a mobility solution is one path. To
have a working platform is also a key resource, and for the utility company, it is important
that they are in an agreement with the existing owner of the charging platform, in order
to integrate all services into one. Customer support is an activity that is needed because
the customers are involved in the core activity, they need to be involved to improve the
service and make it function.

Key Partnerships

The key partners in MaaS are the municipality, energy company, and transport com-
panies (Interview B, 2019) and a platform owner (Interview A, 2019). The partners need
to be open for data sharing and a partnership with several actors. Another aspect that is
important is what the regulations say about utility companies owned by the municipality.
Today it is allowed, but probably will those regulations be updated in the near future
(Interview B, 2019). This concept is relatively new among local stakeholders in the city,
and some friction and disagreements may encounter. It is important to find agreements
in order to succeed (Interview B, 2019). Another perspective is to try out MaaS and an
electric carpool on a smaller scale not to interact with other partners main business (In-
terview A, 2019). If the company only distributes the charging stations with electricity,
the possibility of strategic alliances between non-competitor will be a partnership among
the local service providers. However, if the company wants to develop a fleet of EV, joint
ventures may be a more suitable partnership strategy.

The findings of the interview’s highlights that the municipality is open for a partnership
if the proposition is well developed. That enables a partnership with parking possibilities
and support. Local stakeholders that are open for such a partnership are public trans-
port, and eventually a car rental provider. However, they believe that it would rather be
a possibility in the future.

In order to implement MaaS, another potential partnership is to collaborate with es-
tablished mobility providers. For example, EV providers and sharing pools. Today, there
are several sharing providers that offer their service, and it would benefit both partners
through collaboration.
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Cost Structure

The cost associated with the system is direct costs such as vehicles, maintenance, re-
pair, administration, etc. An additional cost is the planning phase of a project, and
settlements of each element need to be in order. In the planned budget for implementing
more charging stations, the company plans to budget for a parking spot as a fixed cost
(Interview A, 2019). Depend if the utility company wants to own the vehicles the cost
structure varies. There should be grants to apply for, that would support a project related
to sustainable transportation (Interview B, 2019). A value-driven cost structure would be
appropriated for this business model because MaaS supports the user with personalized
and customized offers that generates value. The two most common pricing strategies are
to have a monthly and one-time payment offer. In Figure 11 one local car rental provider
is compared with other established service providers 1. The figure shows that the electric
carpool businesses Aimo and Move About are less pricey or in the same price range as
the local provider, and they provide a fossil free option as well.

Figure 11: Pricing analysis of car rental providers (Avis, 2019; Sunfleet, 2019; Aimosolution,
2019; Move About, 2019)

6.3 MaaS from a sustainable business model perspective

To involve the sustainability perspective two additional layers describing the environmen-
tal and social layer will be further analyzed. In Table 5 will the building blocks in the
environmental layer be listed and described, and in Table 6 the building blocks in the
social layer will be listed and described.

1The calculation is based on one trip during 24h with a travel distance of 30 miles
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Table 5: Environmental layer with the nine building blocks

Block Description:

Functional value The functional value is to offer a sustainable alternative
for citizens in Skellefte̊a and to lower the environmental
impact on society through an integrated platform, where
EV is a possible travel option. The travel option would
consist of 100 % renewable energy provided by the utility
company.

Materials The primary resource are electricity that is 100 %
renewable. The charging stations and potential vehicles
are also important resources to consider from a sustainable
perspective.

Production The production of a MaaS solution would be to transport
people through different means, and it is important that
the process from beginning to end is created through a
sustainable perspective and that every partner strives
towards higher quality and less environmental footprint.
The MaaS solution should be built on sustainable
recourses, with electricity as the main fuel.

Supplies and outsourcing The partners in MaaS should all strive towards a better
environment and quality. Therefore, it is of importance
that every partner has a sustainable mindset and has
action to cope with the environmental impact.

Distribution The services in the MaaS platform should be easily
assessable and distributed in city areas that are favorable
for all travel means so that the application is used in the
best way. Strategically, the best outcome is to work along
several partners to understand travel behavior and
problems. For an alternative electric carpool, it would be
best to create a pool in relation to the planned parking
houses the municipality plans for.

Use phase By using the application the client has a choice of
selecting a more sustainable travel option. The application
will show the most convenient travel option and which
alternative that is recommended. The charging stations
would be visible in real-time and by supporting EV in the
system, the more frequently the charging stations will be
used, because they will be reached through a wider range
of individuals.

End-of-life Technology is constantly developing and for this concept
where technology is a huge part, it is important to
continue work along with the technological development,
to improve the solution after new ideas are raised, but also
after the customers’ problem and need. If the concept is in
need to be settled, probably new innovations are needed or
the customer value is too low (Interview B, 2019).
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Environmental impacts The environmental impacts this solution will have is many.
It will have a positive effect on lowering CO2 emissions and
to lower congestion while improving safety in the city center.
If people support sharing services and sharing economy,
fewer vehicles will be in motion and the traffic will be
perceived as lighter.

Environmental benefit The utility company can help to raise awareness of
sustainable transportation and help society to become more
at ease to the idea of sharing economy. By installing more
charging stations, it will provide a better foundation for
individuals to try electric alternatives before purchasing a
vehicle, or to help individuals to use the private car less.

Table 6: Social layer with the nine building blocks

Block Description:

Social value The social value would be an improved quality in the city, by
providing several transport options in one application. The utility
company provides green electricity and promotes the option of a
potential EV carpool. MaaS will give citizens and tourist the
opportunity to find the most convenient travel route, and if an EV
carpool is developed, the possibility to rent an electric car to a
commission is a way to reach a higher market. That is because some
classes would have the trouble of supporting a sustainable travel
alternative otherwise, due to financial factors.

Employee When developing a new service or a complement to an existing one it
is always important to follow ethical considerations and diversities
within an organization. Is this solution something that every group in
the organization is motivated about and how it is received?

Governance Governance has a major impact on decisions and regulations. For this
project, governance support would be beneficial, mainly because of
financial support.

Communities For several actors to be involved in a common service, it is important
that the platform supports as many different needs that each
stakeholder encounters. Different values should be promoted and
sustainability issues should be lifted.
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Societal culture Today the utility company has a good reputation among society
and are received as trustworthy. The concept would probably be
positive among the younger generation and more suspicious among
the older generation. (Interview B, 2019) That correlates to the
fact that the younger generation is more comfortable with
technology and are not that used to own a car.

Scale of outreach This potential mobility service will only be tried out in Skellefte̊a
and the utility company believes that their marker will be limited
to that area. However, it is important to build a good relationship
with the partners involved. That can help to find the best
solutions for both partners, which will benefit the society through
best value creation possibilities.

End-users The end user will be individuals that live in the geographic area
and that are in need of a transport alternative, preferable
individuals that want to support the environmental impact
through sustainable actions. The end-user should be comfortable
with technology and open for changed travel behavior.

Social impacts This service would involve the end-users in the core activities,
meaning that they are responsible for the majority of the service.
It will minimize working costs and responsibilities for stakeholders
in the concept. For safety reasons user terms should be well
developed and it is important that society accepts the business
since it will be visible among public areas.

Social benefit The social benefits the organization can have in this concept is to
support citizens to take sustainable actions by offering renewable
electricity to a functioning charging infrastructure. They also have
the opportunity to offer their fleet of EV for citizens, while
improving the efficiency of the vehicles.

The environmental layer highlights the sustainability aspect in every step, from the use
phase to the end-of-life. The overall benefits from the environmental layer are to lower
CO2 emissions and to support a cleaner city environment. Installing more charging
stations will help individuals to raise awareness of EV and to be supportive of MaaS. On
the contrary, the social layer describes the social value MaaS can offer, through an
increased charging infrastructure and potential EV carpool business. However, the layer
consists of blocks that are not that essential for a MaaS solution from a social
perspective, rather they are internal challenges that need to be taken into consideration
for future implementation when all parameters are determined.
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7 Discussion

This chapter discusses the empirical findings and analysis, drawing knowledge from both
the case and the findings in the literature. The chapter will first discuss what implications
MaaS will have from a business aspect in order to answer the sub research question.
Thereafter, the sustainable aspect of MaaS will be discussed to further understand the
implications of the concept.

7.1 Business aspects of MaaS

Today the utility company’s core business is purely product-oriented. MaaS has a service-
oriented business approach and it is a new way of doing business. According to the findings
from the empirical context, the concept is completely new and it is not considered as a
possibility yet. However, important stakeholders and potential partners for a MaaS col-
laboration in the city are supportive and open for the idea, but it is nothing they believe is
feasible if not everyone is open for the idea. That correlates to one of the conditions for a
MaaS implementation. Today, the existing transport providers in the city are limited and
that causes a problem for implementation. Regardless if public transport is developing
and improving their system so it will be more beneficial for citizens, a mobility solution
is not possible if there are not a wider range of transport alternatives.

By developing a mobility solution in Skellefte̊a, the utility company needs to determine
if they want to contribute to the system, more than to rely on electricity and charging
infrastructure. The value creation MaaS can give the utility company is to raise awareness
of EV and improve the charging stations to meet customers’ expectations. Today, many
of the potential partners want to work independently when it comes to the charging of
EV. That causes a problem for the utility company in this solution. To capture value,
the utility company needs to find new ways of competing to outreach future competitors.
If the existing providers in the city are not found of collaboration, there is no business
for the utility company in this concept. Therefore, it is essential for them to investigate
further if a potential EV carpool is something that they believe in and want to develop
further, in order to be a key partner in a MaaS solution. Focusing on an EV carpool in the
company’s own fleet, it would capture value through less idle cars and more frequent use,
where revenues can be earned through renting the vehicles during evenings and weekdays.
That type of mobility solution would benefit from having a station-based strategy due to
the importance of the return of the vehicles.

According to Haxeltine and Seyfang (2009), multiple small initiatives are a pathway to
cope with local innovations. A potential EV carpool would support the reasoning, to
later understand what the individuals require and how the solution is met. By investing
in a use-oriented solution, the utility company has the possibility to create new market
opportunities because there are not any existing companies that offer anything similar.
By being first on a new market, the utility company has the possibility to create a lock-in
effect since it can be difficult for new entrants to conquer in market share. By providing a
service rather than a product, there is no need of new investments since the utility com-
pany can use their existing business fleet. The value capture activity is higher because
services have usually a higher profit margin than products.

Today the utility company has a strong customer relationship, and to offer product-service
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system the customer relationship can further be strengthened by involving customers in
the core activities. That can help to minimize labor costs and to improve the service
because the customers have the ability to improve the service through involvement. How-
ever, in order to do so, the utility company need to develop their customer service, so
that they are responsible for the customer support. As mentioned, today the customer
support goes through another firm regarding the charging stations. It would be more ben-
eficial for them to be in charge of that service themselves. However, the municipality’s
vision of a city environment which promotes bicycling and walking possibilities together
with a positive view on parking possibilities for a MaaS implementation, it can open up
for a future business opportunity. But a fact is that the utility company cannot act as
a transport service provider on its own. Other stakeholders in the city have started to
explore mobility solutions in relation to housing situations, and this shows that the city
is starting to change their mindset towards a sharing economy. The predicted EV trend
shows that charging possibilities will be essential in the future, and to offer electricity to
them is a necessity.

The other scenario for the utility company is to involve in partnerships with established
transport providers that offer mobility services. If they do so, the value they will receive
is an extended business of their existing one. That possibility will reflect on minimal
risks, but on the contrary, the business opportunity will go to external organizations. A
risk that may arise is disagreements among local stakeholders and the company due to
not supporting local actors or local initiatives. To involve external partners, there is a
need to investigate market conditions and what services individuals require. By involving
established providers there is also a need to confirm if they are willing to support collab-
orations with local actors to provide the best outcome.

The overall implications are the insufficient transport fleet in the city which consists
of too few transport alternatives to in order to create a MaaS solution. Technology de-
velopment is also an obstacle to overcome since some potential actors need to work on
internal processes to be a candidate for MaaS. The last major implication is the accep-
tance of society. To determine what kind of mobility services that are suitable for MaaS
in Skellefte̊a, there is a need to involve the end-users in order to develop an alternative to
a private car and to reduce car dependency as a primary travel alternative. Today, there
is no business opportunity for any of the local actors, and that can also be strengthened
by researchers that highlight the important implications of collaborations and acceptance
of society. The argument can also strengthen that of today there is currently no successful
business model for MaaS.

7.2 Sustainable aspects of MaaS

MaaS is relatively new sustainable transport alternative and a possible solution when
sharing- and circular economy has become something that societies are facing. Today the
utility company provides renewable energy to their charging stations. Climate change and
agreements are forcing organizations to become more sustainable, there is important for
the utility company to explore an increased market supported by renewable alternatives,
and how more individuals can raise the awareness to invest and support in electrical travel
alternatives.

By investing in MaaS the utility company can strengthen its brand image because they
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will be a strong leader in sustainable transportation and support the solution with an
environmentally friendly fuel option. MaaS will show the most convenient travel route for
the user and support the travel options which the city possesses. The city environment
will further be improved since parking possibilities will be moved to well-selected loca-
tions which support public transport rather than each individual that travel by car. The
service also involves the end-users in the core activities, meaning that the service can con-
tinuously be developed to reduce errors and unnecessarily features that are not of value.
It will help the utility company or external firms to improve the offer in a sustainable,
and in a restrained time-span due to better customer support and better feedback loops.
By offering an additional travel alternative, predicted that there is a market for MaaS,
the quality of the city can be improved and individuals have the possibility to interact
through social areas. MaaS supports a circular economy, and the service will be a reduced
total cost for the users due to a travel option which has lower costs than owning a vehicle.
A shared economy leads to higher savings for the same lifestyle. Apart from a financial
aspect, the solution will encourage individuals to travel more sustainable and MaaS is a
solution for a wider group of individuals to try electric alternatives instead of purchasing
one. It opens up for the ability for everyone to support climate change and changed travel
behavior.
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8 Conclusion

This chapter discusses the findings from the theoretical field in relation to the empirical
context that is applied and analyzed in the analytic chapter. From the previous chapters,
this chapter will form an answer to the research questions of the study and conclude the
research.

8.1 Concluding the Research

The aim of this study was to analyze sustainable transport alternatives in Skellefte̊a, more
furtherly to investigate if the mobility solution, Mobility as a Service is suitable to imple-
ment in the city. And if the utility company can be a part of the concept, and if there is
a business for a mobility solution in the city. In order to understand the aim of the study,
literature within sustainable transportation was needed to obtain a greater foundation of
what factors that are essential in order to create a sustainable transportation alternative.
Further, knowledge within MaaS was gathered to understand how the concept operates
and what requirements which are needed for implementation. Fundamental conditions
and requirements for MaaS were relevant for the study to obtain knowledge, in order to
understand the concept in relation to the city. The second part of the literature study
contains the concept of business models. The term business models were an alternative
approach to understand and gain knowledge if MaaS is suitable to implement with the cor-
relating conditions the city obtains. Since MaaS involves a shift to a circular and sharing
economy, it was essential for the study to firstly, investigate a traditional BM framework,
to further apply a CE perspective that includes a sustainable aspect of a business.

The method of this study was to analyze MaaS in relation to local transport providers in
the city in order to understand if the city has the requirements needed for implementation.
Further, knowing the conditions that the city possesses, a BM analysis could be created
to understand what requirements that the utility company has and what parameters that
lack for this concept, based on knowledge from local stakeholders and the utility com-
pany. Based on the literature and method for this study, the conclusion that could be
drawn today is that Maas is not feasible to transform with the existing resources the city
possesses. However, knowing that the public transport is open for such initiatives in the
future, and the utility company is open for an EV carpool business, that would open up
for a potential MaaS solution in the future. But to succeed in the future, planning and
agreements are vital to be well developed, and if so, it can open up for a future business
opportunity.

8.2 Implications

There are in general three different managerial implications levels to consider, individ-
ual, functional, and industrial. On an individual level, the utility company as mentioned
should evaluate what role they want to take in a MaaS concept. If they want to take a
leading role in developing and promoting MaaS, service providers need to get involved
in partnerships. Close interaction with the municipally is essential since the planning of
infrastructure need to be in line with how the city is planned to be executed.

On a functional level, major actors need to work together to create a functional ser-
vice that fulfills customers need and problem. Today it is a problem to implement a
MaaS solution, but a possible scenario is to contact external partners that exist today.
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It is also important that the charging stations function after the demand which is required.

On an industrial level, society is a major implication. Adaptation is required, and for
a mobility service to be successful, individuals need to experience the service as flexible
and convenient. The public transport needs to be open for an integrated platform and
the public transport need to function as an alternative. An EV carpool business may
work on an industrial level, however, regulations and governance guidance may come to
encounter the business opportunity. To get society to adapt, the service needs to be more
affordable than owning a vehicle, the travel expenses should be less expensive through a
functioning integrated platform. The value gives the users should consider the costs.

Apart from the three managerial implications, this research has further implications in
the form of the available research in the field. Since the research topic is based on rela-
tively new concepts, such as MaaS and CE, the result could be strengthened by further
grounded literature and empirical content.

8.3 Contribution

This study contributes to an understanding of the requirements and implications that a
mobility solution has in the mid-sized city, Skellefte̊a. The study gives the utility com-
pany insight into what their role can be to support a MaaS solution and if it is suitable
to develop further.

Further, the study contributes to filling the gap of what mobility solution is suitable for
implementing in a mid-sized city. Thus, today the existing literature about MaaS in rela-
tion to mid-sized cities and electrified alternatives are sparse. However, sharing services
has started to grow in larger European cities, but the circumstances are different in com-
parison to the capabilities each city has. Therefore, this study is of importance especially
regarding utility companies which have the potential to move towards a service-oriented
business when their core business usually are product-based. The relation between MaaS,
a utility company, and a business model perspective is, therefore, an important contribu-
tion to the understanding of a sustainable transport alternative.

8.4 Further work

The company can use this study to pursue research in order to evaluate the options they
can take. Further discussions internally and externally are necessary. Human behavior
is the greatest cause of greenhouse gas emissions and it is a real-life problem. Therefore,
how the community adapts to a transition into a sharing economy this may impose on,
society is an important factor to consider before further actions are taken. To understand
the social perspective, the utility company can send out surveys to their local customer
base and create interview forms.

Additional work such as, implementing customer support to improve charging station
capabilities need to be determined in order to understand what type of charging the sta-
tions should be equipped with. Financial founding is necessary to investigate in, and
legal properties. This paper has not covered any technical parts or areas on a deeper
level, therefore further investigation of technical feasibility of investments could help to
understand the cost of an operation like this.
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B Appendix - Interview Template 1

Interview

Interviewee: Date & Time:

Company: Position:

Questions:

H̊allbara transporter:

• Hur ser Skellefte̊a ut idag d̊a det kommer till h̊allbara transport lösningar?

• Finns det n̊agon integration mellan transport alternativ (hyrfirmor, kommunaltrafik
etc.) idag?

• Hur arbetar ni med att göra staden mer h̊allbar (minska utsläpp, renare luft, mindre
trängsel, bättre tillgänglighet, tryggare)?

• I stadens stadsplanering, finns det n̊agot som uppmuntrar mindre användning av
fossildrivna fordon? Ex, färre parkeringsplatser, laddinfrastruktur.

– Hur ser framtidens stadsplanering ut?

• Hur ser er fordonsflotta ut idag?

• Hur ser ni p̊a h̊allbara transport alternativ (ex, el, biogas) och en överg̊ang till
fossilfri fordonsflotta?

– Är det n̊agot ni arbetar mot idag?

Betalningssystem:

• Vad har ni för betalningsmöjligheter idag?

– Har ni tillg̊ang till e-betalningssystem?

– Arbetar ni aktivt för att erbjuda betalningsmetoder som är digitaliserade/mobila?

• Kan kunder följa fordonet i real tid?

– Upplever ni att det är n̊agot kunder kommer kräva i framtiden?

– Är ni öppna för delning av information för att implementera detta?

• Hur upplever ni att er verksamhet/kommunaltrafiken är bemött?

– Har ni n̊agon statistik över antalet resor som görs av privatpersoner under en
tidsperiod?

– Ser ni n̊agon skillnad p̊a rörelsemönstret av resor under den senaste tiden samt
över målgrupper?

– Hur används er tjänst i centrala stan?

∗ Hur ofta avg̊ar bussar fr̊an centrum till angränsande omr̊aden?
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• Hur bokar man er tjänst idag

• Har ni n̊agon statistik över antalet resor som görs av privatpersoner under en tidspe-
riod?

– Ser ni n̊agon skillnad p̊a rörelsemönstret av resor under den senaste tiden samt
över m̊algrupper?

Parkering:

• Hur ser kommunens parkering ut i centrum?

– Hur många parkeringsplatser äger ni?

– Hur stor andel av dem är laddningsbara?

• Har ni sett n̊agon ökning/minskning p̊a tillfr̊agan om parkeringsmöjlighet under den
senaste tiden?

• Hur tror ni framtidens efterfr̊agan om parkeringsmöjlighet kommer att se ut?

• Skulle ni kunna erbjuda en del av era parkeringsplatser till delningstjänster? Ex,
car-pool

• Finns det möjlighet för eldrivna fordon att nyttja laddning i anslutning till era
parkeringsplatser?

• Erbjuder ni parkeringsmöjligheter för era kunder?

• Hur många av era hyresgäster har tillg̊ang till en parkeringsplats?

– Är det sv̊art att f̊a tillg̊ang till parkering?

Service tjänster:

• Vilka service tjänster erbjuder ni era kunder idag?

• Hur arbetar ni för att utöka er service verksamhet i centrum för inv̊anarna d̊a det
kommer till h̊allbar transport?

– Vad förväntar sig era kunder av er i framtiden?

• Vad är era satsningar för framtiden inom h̊allbar transport?

– Är det n̊agon speciell målgrupp som ni inriktar er mot?

• Hur tror ni service relaterade tjänster kommer att p̊averka er verksamhet i framti-
den?

• Tror ni att det skulle vara attraktivt att ing̊a i ett koncept som erbjuder flera tjänster
i ett och samma bokningssystem/plattform för att underlätta bokning, planering och
erbjuda fler resealternativ för kunder?

– Skulle ni vara öppna för en tredje partner som säljer er tjänst i denna plattform?

– Skulle ni vilja vara partnern som erbjuder elbilar för uthyrning i en carpool
verksamhet?

– Tror ni att det finns en marknad för en integrerad plattform/tjänst för del-
ningstjänster inom fordonsflottan?
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C Appendix - Interview Template 2

Interview

Interviewee: Date & Time:

Company: Position:

Kort om affärsmöjligheten:

MaaS: Service orienterat koncept som bygger p̊a delningstjänster och en cirkulär ekonomi
där konsumenter inte är beroende att äga en egen produkt. Är ett h̊allbart transport al-
ternativ som bidrar med minskat utsläpp och trängsel i trafiken.

Kundsegment:

• Vilken roll ser ni att ni kan ta i detta koncept?

– B2B – säljer el/laddinfrastruktur till andra företag

– B2B – är den tredje partnern som ansvarar för integrationen mellan flera
tjänster

– B2C – hyr ut elbilar till den privata sektorn

Värde erbjudande:

• Varför tror ni att denna affärsmöjlighet kan skapa värde åt kunderna och åt er
verksamhet?

• Tror ni att denna affärsmöjlighet kan tillfredsställa nuvarande kommande och gen-
erationers behov och problem?

• Tror ni att denna lösning kommer att vara h̊allbar, social och finansiell för ert företag
och för samhället?

Kanaler:

• Hur kan man uppmärksamma/marknadsföra detta nya koncept för den privata sek-
torn?

• Hur kommer tjänsten att distribueras/säljas?

Kundrelationer:

• Vilken kundrelation är ni villig att erbjuda för privata aktörer samt affärspartners?

• Är ni villiga att uppmuntra medverkan av kunderna för att utveckla tjänsten?

• Vilken inverkan har företaget idag p̊a inv̊anarna i staden?

• Hur p̊averkar applikationen/konceptet er befintliga kundrelationen?

– Kommer kundrelationen att stärkas genom att erbjuda denna tjänst?

– Vad kommer lösningen att betyda för inv̊anarna och för företaget?
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Intäktsströmmar:

• Vilken typ av intäktsströmmar skulle vara mest lämpad för denna lösning med tanke
p̊a att elpris kan fluktuera?

• Betalar kunderna n̊agot extra för den integrerade tjänsten?

• Vad är det positiva ekologiska värdet som detta kan f̊a?

• Vilka sociala fördelar kan denna lösning ge till samhället?

• Vad kommer att hända med tjänsten/produkten d̊a nya produkter kommer ut p̊a
marknaden samt d̊a den behöver avvecklas?

Huvudresurser:

• Vad skulle vara de primära resurserna för er i detta koncept?

• Vem skulle äga elfordonen?

– Vem är ansvarig för underh̊all, reparationer?

• Vem skulle äga parkeringsplatserna?

• Vem skulle vara den tredje partnern i detta koncept?

• Är tjänsten h̊allbar rent produktionsmässigt?

Huvudaktiviteter:

• Vilka huvudaktiviteter skulle behövas för att genomföra detta?

– Vilka aktörer är mest lämpade för att ing̊a i denna lösning?

• Vem skulle ansvara för plattformen/applikationen?

• För att denna lösning skall vara s̊a h̊allbar som möjligt, p̊a vilket sätt kan företaget
bidra med detta?

– Hur tänker ni idag?

Huvudpartners:

• Vilka aktörer skulle ni se som är obligatoriska för att detta skall fungera?

• Hur skulle ni vara öppna för ett partnerskap mellan er och övriga aktörer?

• Vilka andra aspekter/aktörer är viktiga för att denna lösning skall fungera?

• Hur kommer denna lösning att tolkas/uppfattas av de andra aktörerna?

– Blir alla behov uppfyllda?

Kostnadsstruktur:

• Vilka kostnader är associerade med systemet?

– Fordon
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– Underh̊all och reparationer

– Digital plattform

– E-betalning

– Planering

– Markanvändning

– Infrastruktur

– Finansiellt bidrag

• Vilken typ av kost struktur är mest lämplig, kost-driven eller värde-driven?

• Skulle det vara dyrare att göra lösningen mer h̊allbar?

– Skulle tjänsten sänka utsläppen?

– Skulle denna lösning ha n̊agra sociala effekter?

– Är denna tjänst säker?

– Hur kommer denna tjänst att tolkas av samhället?
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