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Abstract  
Increasing urbanization drives the need for cities to make transport more efficient, both to meet climate 
goals as well as creating an attractive living environment for its residents, with less congestion, noise and 
local pollution. As vehicles are increasingly electrified, further innovations will be needed in order to 
meet environmental, social and economic sustainability targets, and a more efficient use of vehicles and 
public transport is central in this endeavor. As new generations are increasingly multimodal and 
digitalization opens up for innovative concepts, the possibilities for innovations to meet these challenges 
increases. Against this backdrop, Mobility as a Service (MaaS) has emerged as a concept with the 
potential to increase sustainability and mobility in cities. MaaS is based on the goal to challenge private 
car ownership by gathering different mobility services in one application, thereby creating a service 
offering with the potential to be more attractive than car-ownership. However, many varieties of MaaS 
exists and intensive efforts are ongoing to understand how MaaS can work in practice. MaaS has been 
described as a phenomenon with potential to radically change how people move in the future. The 
purpose of this thesis has been to understand how MaaS can affect the electrification of sustainable cities, 
with a focus on e-mobility. Starting off by trying to understand barriers to increased car-sharing in 
Stockholm, possibilities and challenges for MaaS in the city is discussed and its potential effects on e-
mobility there. Data has been collected through continuous evaluation and review of literature and 
conducted interviews with actors and stakeholders within traffic and sustainable mobility in Stockholm.  
The results have been analyzed from a sustainable innovation perspective to discuss opportunities and 
challenges for the development of MaaS and its impact on electrification of vehicles.  
 
Collected empirics indicate that Stockholm has good opportunities for facilitating MaaS in the future, 
mainly due to accessible and extensive public transport (PT). The success of MaaS largely depends on the 
understanding of the service among consumers and why increased attention and marketing is important. 
An actor’s logic in individually owning the customer contact to be able to improve a service offering can 
be an obstacle to the growth of future mobility platforms. This underlines the need for cooperation 
between involved players to create momentum for MaaS. At the same time, MaaS benefits from a wide 
range of underlying mobility services and progressive traffic planning. In this regard, the results indicate 
that there are a number of different instruments at a macro level that could facilitate the sharing services 
to be developed. A legal definition of car sharing is a first step to facilitate measures to stimulate MaaS. 
Measures that smooth the relationship between the private car and car sharing services can create 
momentum for these, for example through exemptions from congestion tax. Access to parking at 
reasonable costs appears to be a key enabler for flexible shared mobility services in the future, partly 
because it currently accounts for a large part of the costs, and partly because the degree of flexibility and 
accessibility is determined by access to parking. At the same time, tougher parking regulations for BRFs 
and companies have also created a market for mobility services. Long term, there is a consensus that the 
future of transport is electrified. However, the impact of shared services and MaaS is highly shaped by the 
technical development of vehicles. Ongoing electrification of vehicles highlights the need for charging 
infrastructure deployed at locations that fits the need of shared services. Also, the charging equipment and 
solutions has to be developed to fit the needs of shared services and have a shared customer in mind.  
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Sammanfattning  
Urbanisering ökar behovet för städer att effektivisera sina transportsystem, dels för att möta klimatmål 
och dels för att skapa en attraktiv stadsmiljö för sina invånare med mindre trängsel, föroreningar och 
buller. Elektrifiering av fordonsflottan för att minska utsläpp påverkar redan idag transportsektorn i hög 
grad, men samtidigt krävs ytterligare åtgärder för att möta ekonomiska, miljömässiga och sociala 
hållbarhetsmål, där ett effektivare utnyttjande av fordonsflottan och kollektivtrafiken är centralt. Yngre 
generationers förändrade resvanor och digitaliseringens utveckling ökar möjligheterna för innovativa 
modeller som kan möta dessa behov.  Mot denna bakgrund har Mobility as a Service (MaaS) utvecklats 
som ett koncept med potential att förbättra hållbarhet och utöka mobiliteten i städer. MaaS bygger på att 
utmana det privata bil-ägandet genom att samla olika mobilitetslösningar i en plattformstjänst, för att 
skapa ett serviceerbjudande till en användare med potentialen att vara mer attraktivt än en bil. Emellertid 
finns flertalet olika varianter av MaaS och det pågår intensivt arbete och forskning för att förstå hur MaaS 
kan fungera i praktiken. Denna studie har utgått från syftet att förstå hur MaaS kan utvecklas och påverka 
framtidens hållbara städer, med fokus på e-mobility. Med utgångspunkt i att försöka förstå barriärer för 
bildelningstjänster i Stockholm, diskuteras möjligheter och hinder för MaaS i samma stad och dess 
eventuella effekter på e-mobility där. Underlag har samlats in genom en litteraturstudie och genom 
intervjuer med aktörer inom trafik och hållbar mobilitet i Stockholm. En extern workshop i ämnet med 
inblandade aktörer i Stockholm har också besökts under arbetets gång. Resultaten har analyserats från ett 
hållbart utvecklings - perspektiv för att kunna diskutera möjligheter och hinder för MaaS framväxt och 
dess påverkan på elektrifiering av fordon.  
 
Underlaget visar att Stockholm har goda möjligheter för framväxt av MaaS framöver, framförallt 
beroende på en tillgänglig och utbyggd kollektivtrafik. Framgången för MaaS till stor del beror på 
förståelsen för tjänsten bland konsumenter, varför ökad medvetenhet och marknadsföring generellt är 
viktigt. Aktörers vilja att enskilt äga kundkontakten för att kunna förbättra ett serviceerbjudande kan vara 
ett hinder för en framväxt av framtida mobilitetsplattformar och understryker behovet av ett kooperativt 
samarbete mellan inblandade aktörer för att skapa medvind för MaaS. MaaS gynnas samtidigt av ett stort 
utbud av underliggande mobilitetsttjänster och progressiv trafikplanering. I detta avseende indikerar 
resultaten att det finns ett antal olika styrmedel på en makro-nivå som skulle kunna underlätta för 
delningstjänster att utvecklas.  En juridisk definition av bildelning är ett första steg för att underlätta 
åtgärder för att stimulera delad mobilitet och MaaS. Åtgärder som jämnar ut förhållandet mellan den 
privata bilen och bildelningstjänster kan skapa medvind för dessa, exempelvis genom undantag från 
trängselskatt. Tillgång till parkering till rimliga kostnader framträder som en central möjliggörare för 
flexibla delade mobilitetstjänster i framtiden, dels eftersom det i nuläget står för en stor del av 
kostnaderna, dels eftersom graden av flexibilitet och tillgänglighet bestäms av tillgång till parkering. 
Samtidigt har hårdare parkeringsregleringar för BRF: er och företag också skapat en marknad för 
mobilitetstjänster. På längre sikt framstår det en konsensus kring att framtiden för transporter är 
elektrifierad, men att MaaS och delade mobilitetstjänsters påverkan på elektrifierade transporter i hög 
grad avgörs av den tekniska utvecklingen hos fordon. Elektrifiering av fordonsflottan understryker 
behovet av laddinfrastruktur utformad efter delningstjänster, både geografiskt men även genom att 
utrustning för laddning är utformad med en delad bil i åtanke.  
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1. Introduction 
In the following chapter, an introduction to the topic is given together with a problematization. In 
addition, the purpose of the thesis as well as the research questions and expected contributions of the 
thesis is presented. 
 

1.1. Background 
In order to meet climate goals in line with the Paris agreements, many efforts are currently being directed 
at making the transport sector more energy efficient and less carbon dependent. This sectors dependence 
on private cars is unsustainable - privately owned cars are estimated to be used only 5% of the time 
during a day, and most of that time, it only has one person in it (Gullberg, 2015). Many cities face local 
transport problems in the wake of increasing urbanization. As demand for transport many times is larger 
than what existing infrastructure can handle, congestion is becoming increasingly problematic (Lennert & 
Schönduwe, 2017). This has generally been addressed by adding capacity in terms of more infrastructure. 
However, this is both a costly and inefficient way to mitigate the underlying issue, as added capacity 
often is met with increasing demand, leading to inherent difficulty to satisfy new travelers. (Bonthron, et 
al., 2017). Further negative impacts such as carbon emissions, air pollution, noise and traffic accidents 
pose threats to the wellbeing of inhabitants of cities and the planet, emphasizing a need for efficient, clean 
and sustainable modes of travel that will shape the development of cities in the long term.  (Lennert & 
Schönduwe, 2017)  
 
The transport-sector is already affected by several trends enabling new trajectories for sustainable 
development. In line with continuous efforts to reduce the need for fossil fuels, electrified vehicles have 
taken on an increasing share of the transport sector, and projections show that almost half of cars sold in 
Europe can be electric in 2030, and 30% in the US (IEA, 2019). Looking to the future of electric vehicles 
and shared vehicles, (Kamiya & Teter, 2019) note that:   
 
”While electric vehicles (EV:s) tend to be more expensive to purchase, they have lower fuel and 
maintenance costs than conventional vehicles. As shared and/or autonomous fleets would typically have 
heavier use patterns than with privately owned vehicles, the lower running costs could make EV: s 
cheaper overall. But whether EV: s could fulfil all the operational and technical requirements of shared 
and/or autonomous vehicles is less certain.”  
 
Research suggests that several actions will be needed to increase sustainability, including lifestyles and 
behavior, as EV:s won’t dominate the car fleet in the foreseeable future, even if sales of new EV:s would 
dominate today – which it doesn’t. (Samordning för Bostadsbyggande, 2019). For the future, an approach 
for smart cities to mitigate emissions is to combine efficient land use models with EV transportation, 
public transport (PT) systems and smart grids. (Yamagata & Seya, 2013) Estimates show that a shared car 
can replace between 5-10 cars, and as some projections show that as much as 20 cars can be replaced by a 
shared one, shared mobility could provide means for great improvements of transport systems 
(Stockholms Stad, 2015). In addition to hopes of increasing sustainability, societal and technical trends 
amplify the interest in both shared and multimodal forms of traveling as a way to challenge private car. At 
the vanguard of this development lies the concept of mobility as a service (MaaS), that aims to eliminate 
the need for private car ownership in cities by offering a service that integrates several different travel 
modes, such as public transport, taxi, rental car and car-sharing, to meet all mobility needs for a user. This 
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platform can provide a broad range of service capabilities, such as planning, conducting payments and 
getting real time traffic information, all accessible on demand to the user (Jittrapirom, et al., 2017). MaaS 
has been described as having the potential to radically shape the future of transport, and it is suggested 
that the intersection of electrification, sharing and multimodality can have disruptive potential to the 
transport system (Tryfonas, et al., 2019).  
 
MaaS is enabled by increasing digitalization, and information communication technology (ICT) is now 
seen as mature enough to provide a seamless integration of several travelling modes possible and thus 
facilitate infrastructure to a shared platform (Arthur D Little, 2018). While it is recognized that MaaS will 
need cooperation between stakeholders and a lot of sharing of data, younger generations paves the way 
for a societal shift to more sustainable modes of transport as they have been shown to be less prone to car 
ownership and more open to using new ways of travel and sharing data, contrasting earlier generations 
(Mounce & Nelson, 2019). In Sweden, rates of young people taking a driver’s license when they are 
allowed to are declining and millennials show more positive attitudes to sharing personal information, 
which is expected for a MaaS – solution to work. (Arthur D Little, 2018)  
 

1.2. Problematization  
Smart cities of the future need sustainable solutions for transport and mobility. In the wake of increasing 
urbanization, cities and transport systems today face multiple issues. To counteract congestion, 
environmental and social impacts, efficient solutions are needed and limiting the heavy reliance on 
private vehicles has been recognized as a way to do so. To mitigate the need for private car ownership, 
MaaS has been suggested to be a part of such solutions. There are examples of MaaS being implemented 
in different ways across a number of countries and in different forms. (Arthur D Little, 2018). As MaaS is 
very novel, there is a need follow its development to understand implications for the transport system and 
the behavior of travelers. Different forms of MaaS is currently being tested in many cities in the world 
and especially in Europe, and there is a need to understand the impact they have on the transport system. 
(K2 Centrum, 2017; MaaS Alliance, 2020) 
 
Stockholm has a well-developed public transport system, which is seen as a prerequisite for MaaS as it 
makes up the backbone of the service. The city has and have had several different car-sharing services 
and is therefore an interesting area of research for new mobility and MaaS. However, car-sharing services 
still make up a small amount of travel in the city (Trafikkontoret, 2017) Even though many services has 
emerged, they also face large challenges and the margins in the business are low. Large car-sharing 
operators such as DriveNow and Car2Go has been forced to close operations due to unfavorable 
conditions (Jelica, 2018). This emphasizes the need to get more knowledge on local conditions for such 
services and the barriers they have faced, which is also relevant to future MaaS -solutions. In the wake of 
increasing electrification and as the combined effects of electrification, sharing and multimodality can 
have extensive positive impact for sustainability. There is a need to increase understanding of the 
interplay between these trends and what the possible implications can be for the electricity system, as this 
is a key enabler to reduced emissions in the transport sector.  
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1.3. Purpose and research design 
The study begins by answering what problems has been for new carsharing-services in the past in 
Stockholm to understand why some of them has failed. From this, actor’s perspective possibilities and 
obstacles with MaaS today is explored together with their view on electrification to try and answer how 
the development of MaaS can shape e-mobility for private vehicles in the future.  
 
The purpose of the study is to create increased understanding of MaaS in practice and its interplay with 
other strong transport-trends such as carsharing and electrification. To fulfill this purpose, using a 
sustainable transition lens, the study aims to use Stockholm as the geographical context to increase the 
understanding of MaaS and what barriers and possibilities there might be for this. Another part is to 
attempt to understand if and, in that case, how MaaS intersects with electrification and what this can mean 
for the future of Stockholm as a sustainable city. 
 

 
Figure 1 Research themes 

1.4. Research Questions 
Based on the background on MaaS and the purpose of the study, the research question and sub questions 
are:  
 
RQ: How can MaaS shape the sustainable development of Stockholm with regards to electrification of 
private vehicles?  
 
SQ: What has been problems for shared mobility services in Stockholm before?  
 
SQ: What are main possibilities and challenges for implementation of MaaS today? 
 
SQ: How can mobility services and MaaS impact e-mobility in the Stockholm area? 
 

1.5. Delimitations  
The study has had a geographical focus on Stockholm to understand what effects MaaS can have there. 
Even though information that has been deemed relevant for the study from other geographical locations, 
the interviews has to a large extent had a geographical focus on Stockholm.  
 
The study looks into MaaS, which in itself is an integrated service with many different stakeholders and 
mobility providers. The study has had a focus on public transport and carsharing providers within the 
scope of MaaS, as they are relevant to understand impacts for electrification as well as they are deemed 
central to understanding how people might choose not to own a car. This means that e.g. bike sharing, and 
electric scooters not has been the primary focus when collecting the empirical data.  

Shared 
mobility 
problems 

Possibilites 
and obstacles 

for MaaS 

Implications 
for e-

mobility 
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1.6. Expected contribution 

The study aims to develop deeper insight into problems within the area of MaaS and shared mobility in 
the past and what possibilities lies ahead. From this, the thesis aims to answer what implications MaaS 
can have on shared mobility and e-mobility within the Stockholm area. It uses an abductive approach, 
meaning that collected empirics will shape the view of the work continuously throughout the work. The 
area and the concept of Mobility as a Service and Shared Mobility is novel with inherent ambiguity 
regarding definitions as well as effects on the mobility market, the study takes an explorative approach in 
order to find out what are key concepts within the area.  
 
The expected contribution is increased understanding of what barriers sharing services has faced in 
Stockholm, as a way to get more knowledge of how a transition to more sustainable modes of transport 
can come about. Also, another contribution is a local perspective on MaaS and a deeper understanding of 
how it works in practice. This can facilitate empirical results for discussions on how it can impact and be 
impacted by other strong trends in the transport sector such as e-mobility. Lastly, the thesis aims to 
contribute with a perspective on what possible implications shared mobility services can have on 
electrification of vehicles and discuss how these trends can co-develop in the future.  
 

1.7. Thesis Sponsor 
This thesis has, with the help of WSP Process, been done in collaboration with Vattenfall R&D as the 
thesis sponsor. WSP is a consultancy company that offers a range of services within energy and industrial 
processes. Vattenfall is a leading energy utility with the goal of enabling fossil free life within a 
generation. Part of reaching this goal is by accelerating the transition to electric vehicles, spearheaded by 
their network of charging stations called InCharge (Vattenfall, 2020).  
 
Vattenfall as a company has an interest in a sustainable future and what this means for the future of 
sustainable cities (Vattenfall, 2020). Vattenfall also has a more specific interest in the electrification of 
vehicles, as this connects the transport and the energy sector. Thus, Vattenfall want to understand more 
about what innovative mobility concepts such as MaaS can mean for the electrification of vehicles in the 
future, i.e. how new mobility solutions may be deployed and how that could influence the adoption of EV 
mobility in all aspects of user behavior & market effects. This thesis has attempted to increase 
understanding for Vattenfall on what the future of sustainable cities can hold and what it can mean for an 
energy utility.  
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2. Research Context 
In this chapter, the context of MaaS, its definitions and the situation in Stockholm is presented to give the 
reader an introduction to the problem space and an overview of important topics related to the thesis.  
 
Driven by increasing urbanization, forecasts of mobility indicate an increase in demand for travel in the 
future. In order to reach climate targets, cities will therefore be compelled to mitigate both emissions and 
satisfy increasing mobility demand in a sector with high fossil fuel dependency (Lennert & Schönduwe, 
2017). As traffic brings negative externalities such as noise and environmental damage, there might be a 
limit to how much the transport system can continue to expand and still be legitimate. Amplified by smart 
city planning trends and initiatives, cities and policymakers are increasingly looking into finding new and 
efficient ways to limit congestion and negative effects from the transport sector. (Karim, 2017) . As the 
provision of infrastructure benefits shared mobility options, this will become increasingly important, as a 
way to increase efficiency in the transport sector (Iacobucci, et al., 2017). As it has been recognize that a 
deeper systematic change to the transport sector has to come about to increase sustainability (Geels, 
2012), the interplay between shared modes of transport and electrified vehicles are strong trends in the 
mobility sector that can have a significant impact on the future of transport. (Tryfonas, et al., 2019)  
 

2.1. Conceptual overview of MaaS  
As the dominance of the private car in the transport system is deemed unsustainable, MaaS has gained 
considerable attention as it has the potential to increase efficiency in the transport sector. A broad 
definition of MaaS is that it is mobility that does not require a person to own a car. (Sopjani, et al., 2018). 
An initial outline of the concept was provided by Sonja Heikkilä through her master thesis for the city of 
Helsinki, where the integration of different services was seen as key to challenging the private car 
(Heikkilä, 2014). MaaS emerges in the context of sustainable mobility, where the use of a range of 
mobility services, depending on the need of the user is emphasized, rather than using a unimodal (private 
car) for all types of trips. In this context, MaaS can simplify mobility for the user and include a high 
service capability, to make mobility choices both seamless and informed for the user. A key tenet is to 
move into a mobility-access model rather than an ownership model, which constitutes the break with the 
earlier paradigm. As transport today in many ways is locked in in current infrastructure and norms, this 
implies a socio-technical transition on different levels. (Jittrapirom, et al., 2017) 
 
Whereas the concept of car-sharing has been around for decades, it has recently become more common in 
urban areas, where effects of limited space is more visible and marginal benefit of owning a car is lower 
as residents relies on PT to a higher degree. (Brandstätter, et al., 2016). The theoretical promise of MaaS 
(see Figure 3) is that it can connect a variety of different travel options, or mobility suppliers, through a 
single digital application where the user can access the different services in accordance to their different 
needs, wither by subscription or pay-as-you-go. Thereby, the service can be more tailored to the needs of 
the specific user. The core of a MaaS offering today might consist of different travel alternatives, but can 
also extend to other services that increases mobility for the user and the experience of the service 
(Kamargianni & Matyas , 2017) 
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Figure 2  A conceptual view of MaaS (from Kamargianni & Matyas, 2017) 

Maas can cover the full spectrum of a trip, integrated into a single service which eventually can satisfy the 
demand for travel and mobility in the city. On this platform, different mobility service suppliers – PT, 
carsharing, taxi, scooters etc. – can supply mobility to users which then conveniently can access all of 
them through a single interface and plan and optimize their trips according to their preferences. 
(Jittrapirom, et al., 2017) The principal advantage of a MaaS apart from allowing a more efficient 
utilization of resources and allowing for a user-centric focus of the service is the extensive sharing of 
data. This can help mobility and transport operators improve their understanding of customer demand, 
thus creating a better service. This can also benefit cities, as it can give them insight on how to optimize 
transport systems. (Mulley, 2017) Servitization of mobility and integration of transport services might 
also increase competition in the marketplace for mobility, eventually making it easier for customers to 
visualize travel and the cost of it, compared to available alternatives. (Transport Systems Catapult, 2016) 
 

2.1.1. Actors in the MaaS ecosystem 
Many actors have to be involved in the business ecosystem of creating a MaaS – solution to make it work. 
Table 1 gives an overview of the actors involved in the extended system. In the core of the ecosystem is 
The MaaS – operator - that can be either a public or private firm. Central actors are the users and the 
transport providers. The transport/mobility providers supply their services to the platform in exchange for 
potentially more customers that forego their car in favor of a multimodal offering. In order to make the 
platform work, a multitude of stakeholders will in extension have to be involved and cooperate, from 
municipality and city, to mobility suppliers/brokers, property companies, public transport operators, ICT 
Companies and MaaS providers.  (García, et al., 2019) In the extended ecosystem, commuters, 
infrastructure actors and other service providers – such as fuel providers facilitating the means of 
traveling - will also be important stakeholders to develop an attractive service (Xing, et al., 2019) which 
in an electrified future might include energy utility companies. 
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Table 1 Stakeholder groups (MaaS Alliance, 2017) 

Key stakeholders within MaaS 
MaaS operator and integrator 

Transport/Mobility Service Provider, PT operators 
IT System Providers 

Cities, local/regional/national policymakers 
Customers 

 

2.2. Defining MaaS 
There has been some uncertainty as to exactly what constitutes MaaS and what it means in practice. From 
this starting point, (Jittrapirom, et al., 2017) provides a review of definitions as well as a review of 
different services of the market available on the market today. In the core characteristics found in a 
literature review, some traits are listed that can be found in definitions of MaaS.  
 

• Integration of transport modes – To meet the demand of the customer as well as providing a 
solution with emphasis on efficiency – meaning collective travel in different ways – MaaS 
integrates several different modes of transport into a single platform. Examples of this can be 
bike/scooter, carsharing, on demand bus, car rental, taxi, access to all spectrums of the public 
transport, from buses to different types of trains.  

• Tariff options – The ability to choose between subscription type payments and pay as you go, 
combined with different bundling of transport modes to meet the needs of the customer.  

• One platform – to make it easier for the user, MaaS is supposed to have a single platform which 
integrates all practical aspects of the trip to make it easier for the end user to plan and pay for 
traveling, which then can be further developed with information on weather, sync with personal 
applications etc.  

 
Another central aspect is that multiple actors need to be involved – the service integrates the actors 
involved in supplying, from end-users in different forms to transport providers, data/ICT stakeholders etc. 
They also note some central aspects of emerging MaaS – services:  
 

• Use of new technologies – a lot of new technology is needed for a MaaS service to work 
properly, from a broad penetration of smartphones among people to internet connection, GPS 
technology and data management tools to tap into the insights of the data provided by the service 
to make it better for the customer.  

• User-centered – Always thinking in terms of the needs for the end user.  
• Required for the user to register for the service 
• Personalization – as implied above, a MaaS service meets the requirements of each individual 

user  
• Customization – enables end users to modify offered service option to their preferences  

 
In addition to this, attributes found in case studies include:  
 



 18 

• Decision influence, meaning that the behavior of the customer can be altered to fit some 
incentive. This can be quite soft measures such as visualizing CO2 -print, or more hard benefits 
which rewards the users for using certain types of transport.  

• Including other services, which more or less means services more loosely connected to transport. 
This can be parking, freight transport etc.  

• Inhouse currency – The user can buy points to tailor their mobility budget to their needs, 
preventing the user from being locked into different subscriptions.  

 
Moreover, a central parameter of any multimodal MaaS solution is sharing of data, for example by access 
to real time information of route information of PT -systems. Therefore, open API: s from PT operators 
could benefit MaaS as it then can be accessed by developers and data providers. However, this highlights 
the need for secure and dynamic handling of data as well as having robust systems for data-protection 
(Bonthron, et al., 2017). 
 
As MaaS is commonly understood as an integrated service, it can conceptually be understood on different 
levels depending on the level of integration of different actors. Table 1 summarizes the different levels of 
MaaS:  
 
Table 2: Levels of MaaS (Brenden, et al., 2018)  

Maas Level 0 
Integration of policy and steering 

Separate mobility services. Users has 
relationships with different mobility providers 
and pays for these separately. Examples: SL, 
Hertz (Sochor, et al., 2017) 

Maas Level 1  
Integration of information 

Services integrated on information-level (e.g. 
multimodal travel planners). Users has relations 
with different mobility providers, separate 
payments. Examples: Quixxit, Moovit (Sochor, 
et al., 2017)  

Maas Level 2 
Integration of booking/ticket/payment 

Booking and payment of services integrated in a 
service/app. Responsibility for payment, but not 
for the different services. Focus is on trip from 
A to B. 

Maas Level 3 
Integration of agreement 

Offers alternative to car-ownership- 
Subscription or package, with responsibility for 
the whole service towards both customer and 
mobility service provider. Integrated payment 
for all services. Focus on the mobility needs for 
households. Examples: Whim, UbiGo (Sochor, 
et al., 2017) 

Maas Level 4 
Integration of policy and goals 

Incentives and control mean (from the public 
sector) integrated in the service. Purpose to 
move towards city/public goals. Terms for resale 
of public services. No examples of this level yet. 
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2.2.1. Electrification and MaaS  
Driven by the pledge of Nationally Determined Contributions in line with the Paris agreement, countries 
are increasingly working towards an electrified vehicle fleet, in order to reduce emissions from cars. This 
can be seen in leading countries i.e. through initiatives for zero emission zones as well as economic 
policies to narrow the cost gap between EV and conventional vehicles. (IEA, 2019)  Electric vehicles 
(EV) are becoming increasingly common, and electrification is already shaping transport with calls for 
extended charging infrastructure (Hoppe & Schmitz, 2017).  There is an increasing demand for electric 
vehicles (EV) worldwide, and it is projected that 30% of cars worldwide sold can be electric in 2030. 
(Kamiya & Teter, 2019) In combination with other trends such as autonomous vehicles and shared 
business models, this can profoundly reshape transport in the future, as it enables an on-demand model of 
mobility tailored to the user with zero emissions (Tryfonas, et al., 2019) 
 
Car-sharing services has become increasingly prone to using cars that are more environmentally friendly 
in order to reduce overall climate impact and among these, EV: s is becoming more common, especially 
in Stockholm (Ogalde, 2019). Compared to the combustion car, these have different characteristics that 
make them suitable for sharing services with higher vehicle usage; while EV: s often requires higher 
upfront investment, operating costs are typically lower compared to combustion vehicles. (Kamiya & 
Teter, 2019) In general, electric vehicles introduces a new level of complexity to the system, as the car 
needs to be recharged at stations, also during daytime, due to the relatively low capacity of charging and 
in the future market for shared mobility, EV: s relative lack of flexibility and need of charging 
infrastructure are general barriers compared to the traditional combustion engine. (Hinkeldein, et al., 
2015; Brandstätter, et al., 2016) Sharing services point out that for an electric sharing services to be able 
to sustain operations, well developed charging infrastructure is a prerequisite (Blanco, 2016). For EV: s, 
the increased usage of shared mobility services might still be one of the most important mobility trends. 
As EV: s not seldom have a high purchase price, there is a hope that carsharing services can boost usage 
of EV: s worldwide, as people do not need to buy the car in order to travel electric.  (Kamiya & Teter, 
2019)  
 

2.2.2. Societal and technical trends enabling MaaS 
Increasing development and adoption of digital technologies is an underlying trend that facilitates a basis 
for MaaS to gain momentum. Digitalization and information technology (ICT) are evolving rapidly and is 
now seen as mature enough to provide the backbone of what could be a MaaS solution. At the core of a 
MaaS solution much data and information will have to be shared, which need well-functioning technical 
solutions. (Transport Systems Catapult, 2016). Another factor that improves the possibilities for MaaS 
right now is the increased penetration of smartphones in many western societies, which makes the barrier 
of introducing a transport-service that is accessible to many much lower than in the recent past. (Mulley, 
2017)  
 
Moreover, changing societal attitude to mobility are another underlying trend that affect the transport-
sector in such a direction that MaaS is now seen as a more realistic vision than before. In many 
industrialized countries and in Sweden in general, young people taking a driver’s license is declining 
(Aretun & Nordbakke, 2014). Younger generations – especially millennials – have emerged as a group 
much less dependent on use and ownership of privately-owned cars. Instead, they are more open to trying 
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new modes of transport. This can be seen as a beginning of a societal shift with regards to transportation. 
Whereas earlier generations have been more heavily dependent on the personal car, millennials may be a 
disruptor of that trend. Furthermore, data shows that younger generations have more positive attitudes to 
sharing personal data – a key for a MaaS – solution to work. (Transport Systems Catapult, 2016) 
 

2.2.3. Barriers for MaaS  
As MaaS is still in its infancy, there are a need for more empirical results on what practical implication 
MaaS can have. There are currently limited examples of profitable business models for MaaS at scale and 
key for long term success is proving that it can be profitable at scale. Also, there is a lack of quantitative 
studies on how MaaS impacts the mobility of the users and how they move about. This is something that 
needs to be further evaluated, to gain more insights into how it might affect people’s mobility patterns. 
Depending on how the service is constructed, it can have negative impacts on a societal level, and a fear 
that it might counteract societal goals of increased sustainability and access (Transport Systems Catapult, 
2016) 
 
At the core of the MaaS model is a user-centric view, and high service capability will thus be central. As 
more service-features and modal options are added, alignment between stakeholders will then be central, 
which can prove to be difficult as companies might need to share sensitive information to one another. 
There is also a risk that strong incumbent transport operators are unwilling to engage in a MaaS offering, 
both since such a business model has not yet been fully proven and it’s unclear what the exact benefit 
might be (Transport Systems Catapult, 2016). To create an attractive service be attractive to customers 
Maas is reliant on a digital platform that can provide the different services and integrate the information 
needed, and lots of it in real time. Creating well-functioning and integrated systems for payment and 
booking will thus be central for MaaS. An initial risk for many MaaS and sharing initiatives has been 
limited market interest both for MaaS initiatives and underlying shared mobility suppliers. Whereas this 
was partly the reason Car2Go and Drive Now left the Stockholm market, (Jelica, 2018) limited customer 
response was stated to be the reason that Chariot recently forfeited in New York (Hawkins, 2019). This 
was also the case for example in Finland with on-demand bus service Kutsuplus in Helsinki. Even though 
it was noticed that the “customer experience was rudimentary”, it was also partly noted that larger scale 
was needed in order to create and attractive service, and a lack of financial means to do so (Sulopuisto, 
2016). The recent surge in demand for electric scooters within cities has in many places reshaped the city 
landscape and gives policymakers new problem to deal with related to this. These services can possibly 
create more micro mobility options for users in cities, but also highlight the need for cooperation with 
authorities to gain momentum (Hietanen, 2019).  
 

2.1. Sustainable Mobility 
MaaS is a concept within sustainable mobility, thus contrasting earlier development in line with the 
private car norm. This entails a systematic change or a “paradigm-shift” in order to fulfill the promise of a 
combined service. In this shift, multimodality and accessibility will be some of the key elements guiding 
the development of both cities and services.  Table 3 below summarized key aspects in this shift when 
planning:  
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Table 3 Paradigm change: conventional traffic-planning compared to sustainable mobility (from Dickinson, adopted from 
Bannister 2008)  

Conventional Planning: Transport and 
Infrastructure  

Planning for sustainable mobility  

Physical Dimensions Social Dimensions 
Mobility  Accessibility  
Focus on traffic and cars  Focus on the user in the vehicle/by foot  
Large scale  Small scale, local focus  
Streets considered roads Streets considered a space 
Focused on motorized transport Multimodality – all modes of travel, often 

considered as a hierarchy from car-use to walking 
Forecasting, anticipating travel Visions lead the way for planning  
Model-based analysis Scenario-based analysis 
Pure economic evaluations  Multicriteria-analysis to include social and 

environmental sustainability  
Travel as derived demand  Travel as an activity and derived demand 
Demand-based Management-based  
Increase speed and passability  Reducing speed  
Minimizing commuting times  Reasonable commuting times and dependability 
Separating people and traffic  Integrating people and traffic 

 
In addition to this, much of the promises of sustainable mobility might increase the need for data 
collection and analytics from a variety of sources such as public transport and users, in order to improve 
transport planning, real-time operation and provide a foundation for efficient multimodal ways of 
travelling.  (Arthur D Little, 2018). When interacting with shared mobility services, accessibility and ease 
of access are key concepts that steers people’s usage of the services and shared mobility is strengthened 
by strong access to transit stops for PT. Access times are influenced both by physical limitations such as 
street patterns and their formations. The “400m – rule” gives a rule of thumb to the threshold when people 
start looking for other mobility options within an area if there is no available shared service in that area. 
Digital technologies in general can benefit shared mobility as it lessens the time people spend on creating 
buffers when using mobility services, by providing better information.  (Karim, 2017) Numbers show that 
as much as 15 personal cars can be replaced with one shared car, and OECD showed in a simulation on 
Lisbon that 10% of the existing vehicle fleet delivered via shared mobility could meet the private 
transport demand of the city. It is suggested that the success and usage rate of carsharing schemes is 
linked to the performance and availability of public transport, as shared mobility services are most often 
found in such cities. (Mounce & Nelson, 2019) 
 
Any MaaS – platform will require different suppliers of mobility in order to deliver an attractive palette of 
mobility options for the user. Whereas PT will be central, the increased popularity of car-sharing services 
can be a key to challenging the private car, also since a shared car can cover daily needs of the user that is 
difficult to satisfy through PT (Interview 9). A study on private carpooling of 7000 members in Sweden’s 
three largest cities concluded that one shared car can reduce up to five privately owned cars, and that car 
ownership in member-households went down from 0,4 to 0,1 after becoming member. This frees up space 
equivalent of 40 000 m2 in these cities and cuts emissions by 3400 tons. However, high taxes compared 
to current alternatives and a lack of juridical definitions for carpooling – affecting parking - remain issues 
(Sunfleet, 2014). Statistics from the carpooling industry in Sweden indicate that a shared car can replace 
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as many as 20 – 30 cars, however this includes people that did not use car before. Swedish Trafikverket 
evaluate that a shared car can replace between 5-7 cars in traffic today. (Stockholms Stad, 2015) The 
World Energy council estimates that as much as 30% of passenger miles can be reduced until 2050 with 
increased use of innovation in the transport sector. However, there is almost consensus round a steep 
increase in travel demand in the future, making the starting point difficult in terms of reducing the climate 
impact of the transport sector (World Energy Council, 2007). Studies on the Car2Go free floating car 
sharing service (FFCS) shows that it can reduce the average emissions of CO2 compared to an average 
used privately owned vehicle. Even though public transportation on high capacity will be more efficient 
in this regard, it shows that a FFCS can be quite close in environmental terms (Firnkorn & Müller, 2011). 
 
As many examples of shared mobility has been shown to reduce the number of cars in traffic, there are 
hopes that increased availability of it can help increase sustainability in the transport system. However, it 
is crucial to understand in what way shared mobility can act as a compliment or a competitor to other 
transport services in order to determine what type of savings and increased efficiencies it can lead to. An 
important distinction to be made is between different types of car-sharing types (Brandstätter, et al., 
2016):  
 

• Two-way/roundtrip systems, where the car needs to be returned to the same station as where is 
was picked up  

• One-way system, where the car can be left of at any station  
• Free floating car sharing (FFCS), where vehicles can be left of freely, not connected to any 

stations 
 
FFCS can be seen as a way for traditional product manufacturers to move to a servitization system where 
they might have benefits compared to just selling regular products. (Ampudia-Renuncio, et al., 2018). 
This type of model does however depend on public planning for how well it works, as for example 
parking and congestion at the street level is to a large extent planned for by the public sector (Ibid). Also, 
whereas the FFCS depended on EV: s for their operations, this affects customers view of the service, as 
the concept of “range anxiety” has been prevalent among users. Initial studies have also shown that users 
tend to favor EV: s over shorter distances compared to regular combustion engines (Ibid). 
 
In a survey done among FFCS users of Car2Go in Ulm, it was found that when asking what would make 
people most willing to forego private ownership of car, an electric car service powered by regional 
electricity was the most coveted by users, as well as positive results from users using EV:s. The authors 
suggest that sharing companies can use this to e.g. partner with energy utilities to maximize a reduction of 
private cars. However, the authors note that as usage rates of shared EV: s increases, they are heavily 
reliant on charging infrastructure to have the same substitution effect as for lower usage rates. The authors 
also note that optimizing EV fleets and integrated systems for local electricity transportation and energy 
production will be important for future smart cities (Firnkorn & Muller , 2015). Research has shown that 
vehicle sharing in station-based schemes can increase and act as a complement to other services. Findings 
on FFCS reveal that it in some instances may lead to competition with traditional modes of traveling, 
leading to a need for increased understanding for the net impact of the service. Also, it is important to 
understand the different effects that carpooling can have depending on if it is inter-household based – so 
far known to reduce travel miles consumed – or intra household based, “which might incur substitution 
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and trip induction effects”, meaning that it possibly can increase miles consumed. However, more 
research is needed to fully understand the effects of such services. (Ciari & Becker, 2017) 
 
There is also a need to understand the complexity of the system and the connection and interaction that a 
subsystem has with the rest of the system, and more specifically, other shared modes of travel. Whereas 
much research has focused on standalone cases, there is a growing need to understand how this 
corresponds to the broader system (ibid). In a simulation made on a large-scale ride sharing service, it was 
shown that 60 000 cars could successfully satisfy the demand for almost 240 000 privately owned cars. 
Moreover, they noted that as the difference in time spent on the trip between shared trips and private trips, 
it was most suitable for longer trips. The authors noted that such a scheme can be complemented with e.g. 
bike sharing, thus meeting more of the demand, pointing to the benefits of multimodality (ibid). As of 
now, the most common ways to measure the performance of transit is  
 

• ridership,  
• vehicle-hours,  
• vehicle-miles,  
• vehicles operated in maximum service,  
• the “peak-to-base” ratio = number of vehicles operated at peak demand vs at base demand  
• the farebox recovery ratio = the share of public transport that pays for itself  
• money expended per passenger-mile  

 
In order to better understand the new transport paradigm and use shared options to increase mobility, it is 
suggested that passenger trips instead of vehicle trips, total trip time across modes, reliability, and 
accessibility among others could be added to these other measures.  (Iacobucci, et al., 2017) 
 

2.2. Brief background on transport in Stockholm  
Stockholm is often mentioned as a strong example in an international context of a city with good policy 
and planning for sustainable transport (Arthur D Little, 2013). Personal cars make up almost 95% of the 
vehicle-kilometers in Stockholm (Länsstyrelsen, 2009), however, they only make up half of the person-
kilometers travelled. The average person per car in Stockholm is estimated to be almost 1.2 persons per 
car. (Gullberg, 2015)  Even though the number of cars has increased the last decades to about 360 cars per 
1000 persons, the length per trip has decreased the last two decades as well but the increase in population 
has made the number of trips higher in absolute numbers. Data indicates that the number of trips with the 
PT has increased in the last decades, both in absolute numbers and per capita, however, much points 
towards that the usage is steady at around 40% in the municipality, and 70% in the city (Dickinson, et al., 
2016). The transport sector in Stockholm stands for about 60% of the emissions in the municipality that is 
not regulated by emission-rights, and of these, personal cars make up about 65% ( Länsstyrelsen, 2013). 
 
In Stockholm, there has been initiatives to increase sustainability in the transport sector on different 
levels. The city has set ambitious goals to cut emissions in the future, which will need extensive efforts to 
be met. This includes larger scale electrification but also behavioral change, which opens up for solutions 
such as carsharing and integrated mobility services. However, carsharing companies such as Car2Go and 
DriveNow has been established in Stockholm but not been successful and forced to close operations 
(Jelica, 2018). A key need is to define carpools in law, as they now fall in between other services such as 



 24 

taxi or rental cars, which could enable further steps for e.g. parking (Anderberg, 2018). Even though 
many efforts and innovations are implemented, the current car – centered paradigm is still relatively 
strong. Stockholm has had a relatively large development of public transport with high capacity for many 
decades, meaning a large development of metro and commuter trains coupled with residential areas. 
However, from an initial strong development of radial passages with access to public transport, much of 
the focus today seems to be on development of connections that increase the benefit of the private car 
(Dickinson, et al., 2016). Stockholm’s City has in their mobility strategy from 2012 listed three strategies 
to develop the transport system in the city:  
 

• A dense and mixed-built environment that decrease the need for travelling  
• Planning for infrastructure that greatly increases PT  
• Road network that eliminates large flows of traffic from the city and optimization of existing 

network.   
 
Stockholm’s City also aims towards 80% travel with PT until 2030 and reduced use/need for personal car. 
However, in their strategy, they also aim to have a supply of parking spaces that does not exceed 85% of 
demand until 2030, something that might increase marginal benefit of using the personal car (Dickinson, 
et al., 2016). 
 
When summarizing different prognosis for Stockholm until 2030, analyzing the outcomes of the plans for 
the city and increase in population, congestion will increase as well as the use of private cars in the 
municipality, whereas the use in the inner city might remain stable. Aggregated, the road traffic is 
expected to increase so much – in some scenarios as much as 80% - that efficiency improvements in the 
cars not solely can limit emissions to meets the city’s targets for reduced emissions (WSP, 2007). In the 
last decade, there has been an imbalance between investments in PT and in road infrastructure, that has 
increased the marginal benefit of the car, increasing the risk of unsecure financing of infrastructure for PT 
in the future.  To achieve further sustainability in transport, it is recommended that the city should 
(Dickinson, et al., 2016):  
 

• Prioritize accessibility instead of vehicle “passability”  
• Achieve a good accessibility that decreases the dependence on private car to reach services and 

jobs for residents 
 
2.2.1. Examples of MaaS and shared services  

In Stockholm there exists several services for transport planning, generally called travel planners, whereas 
a fully integrated platform that includes nudging or incentives does not exist yet. Ride-hailing services 
such as Uber – services that utilizes a digital platform to connect passengers to local drivers – often 
include both payment and an app, but not the multimodal choice. Such services are sometimes mentioned 
as part of MaaS, both as they might be suppliers in a combined solution but also as they often share the 
same vision, of challenging the private car ownership and improving transport. Uber has also on some 
locations included scooters and bikes in their app (Uber, 2019). However, it’s unclear if such services can 
lessen congestion, as it has been shown that it in some cases has increased such problems (SFCTA, 2018). 
Initial evidence suggests that combined mobility solutions, if not managed properly, can induce mode 
switching away from PT, and thus possibly increase congestion due to more vehicles in traffic. Studies 
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from New York and Pennsylvania points towards ride – hailing services such as Uber and Lyft having 
grown their number of trips and possibly taking shares from PT. It is therefore suggested to form policies 
to increase to modes of shared travel.  (Xing, et al., 2019)  
 
In Stockholm, there are currently ongoing MaaS pilots in the form UbiGo, that includes different modes 
of transport in a single app, with planning/payment option in a fully integrated MaaS platform (UbiGo, 
2019). Another current pilot is Travis by Nobina, that has had a trial in Barkarbystaden and now is 
operational in Stockholm. Travis provides a similar palette of mobility options as UbiGo. This is done 
through partnerships with mobility providers, which can be planned for in the app. The service also offers 
partial integration of payment – currently for PT – where as other service providers are semi-integrated 
and payment linked to their respective apps (Travis , 2020; Järfälla Kommun, 2019). In addition to this, 
MaaS – provider Whim was expected to try launch their service through its partner Transdev in 
Stockholm, however this pilot has been delayed (Trafikförvaltningen Strategisk Utveckling, 2018). 
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3. Theoretical Lens  
In the following section the theoretical framework of the thesis, used to analyze the findings from the 
interview and the literature, will be presented. The theoretical chapter starts by describing the business 
model and the reason for firms to go into servitization, followed by disruptive innovations theory and the 
multi layer – perspective (MLP) on socio-technical transitions.  
 

3.1. The Business Model and Servitization 
Sustainable innovation and its connection to economic performance is of increasing interest to firms and 
academics, as sustainable development requires both radical and incremental innovation. As sustainable 
innovation might create a win-win situation for society and firms if done well, there is a need to 
understand more about how such a situation can work on a system level (Boons, et al., 2013). The 
European Commission has defined eco – innovation as:  
 
“any innovation that makes progress towards the goal of sustainable development by reducing impacts 
on the environment, increasing resilience to environmental pressures or using natural resources more 
efficiently and responsibly”. (European Commission, 2020) 
 
MaaS is described as a business model innovation (BMI), enabling a transition to sustainable modes of 
travel. The business-model is typically defined as the set of objects, concepts and their relationships, 
expressing the logic behind how the firm conducts its business. Naturally, this extends to understanding 
the relationships and concepts that provide value to the customers, the economic consequences from this 
and how that is done (Osterwalder, et al., 2005). Whereas the business model might sometimes be 
discussed as a static phenomenon (Tongur, 2018), BMI extends to innovation and the dynamic aspect of 
the concept. A new innovation can be so to a firm or to an industry. Being novel, it can be a more or less 
radical innovation, possibly creating new markets to the world which can potentially be disruptive to 
either user, incumbent industry or both. Since such an innovation often is a result of distributed research 
development, they seldom have strong “lead users” to advance them and are forced to target niche 
markets. As innovation in products and technologies is perceived to be difficult and engage a lot of 
resources, BMI can be an easier way for business to innovate their value offering to the customer (Boons, 
et al., 2013). 
 

3.1.1. Servitization 
Driven by increasing globalization, technology development and competitive pressure, companies have 
for a long-time used services to improve their traditional product offerings, e.g. by bundling together 
different services, goods, intellectual property and support. This type of strategy can overall be described 
as servitization, which aims to meet customer demand and build closer relationships with the customer. 
First coined by (Vandermerwe & Rada, 1988), it is a way for companies to take a more holistic approach 
to the needs of their customers. The concept describes the phenomenon where companies move from a 
product – oriented value proposition towards a service-oriented mindset when producing value. 
Servitization can in this regard be seen as a way for companies to strengthen their relationship to the 
customer and be able to customize a solution to the specific need of the user. As services adds to the 
relationship with the customer, it is a way to set up barriers both to competition from both competitors 
and customers and create larger dependency from the customer. It can also be a way to aid diffusion of 
innovation (Ibid). Digitalization of society creates the possibility to get an even closer relationship with 
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the customer and more data on their behavior, possibly generating deeper insights. Thus, an important 
resource for increasing competitiveness through services is high performing ICT – systems, as they 
enable gathering and analysis of data and thereby understanding of the processes of the customers, 
enabling firms to enhance their offering to the customer (Posselt, 2017). 
 

3.1.2. Disruptive innovation 
The disruptive innovation theory popularized by Christensen in 1995 describes how disruptive 
innovations emerge, succeed and how incumbent firms sometimes fail to address and compete with 
disruptive innovation. Disruptive innovation should be regarded through the lens of innovation as a 
continuous process, as it is fostered in niches, and then spread to wider parts of the industry. However, 
these changes happen over time, which can span many decades (Christensen, 1997). A distinction is made 
between sustaining vs disruptive innovation, where sustaining technologies focuses on improving product 
performance, which can in itself be both incremental and disruptive. Incumbent firms often face limited 
incentives to change their business models from the current trajectory, leaving overlooked segments for 
emerging disruptive technologies to gain a foothold. They can therefore have suboptimal performance, at 
least in the short term, but bigger benefits further on in time as they get a possibility to further develop the 
innovation, then “moving up the ladder” to more profitable parts of the market (Christensen, et al., 2016).  
 
Incumbents generally steer development towards profitable market segments along incremental 
innovation trajectories. This leads to opportunities for entrants to capture lower value markets of the 
spectrum. Christensen points out that this prompts incumbent firms to innovate for a smaller share of 
people that actually benefit from the innovation. At the same time, he argues that innovation is driven by 
so called “lead users”, that highly influence the success of technologies that enter the market. A this share 
of users steadily grow, entering technologies can get a foothold in the market and possibly developing 
their service (McDowall, 2018). From this position, the innovation becomes disruptive as it can develop 
their innovation from their niche position, then targeting the next segment in the market, leaving 
incumbent with the same choice to begin with; defending a low-profitability segment, or continue 
developing for the more profitable segments (Christensen, et al., 2016). A typical strategy to meet the 
disruptor is to make a spin-off which makes their own version of the innovation. Other examples can 
include so called hybrid offerings that includes new services or innovations in traditional offerings 
(Christensen, 2006). 
 

3.2. Socio Technical Transitions  
To move the transport system in a more sustainable direction through MaaS, consumer behavior might 
need to change to fulfill its potential. This entails a view of the system as a hole, comprised of many 
different actors and infrastructure, rather than just each solution itself (Bonthron, et al., 2017).  It can 
therefore be understood as a socio technical transition which occurs on many levels. Transportation can 
be characterized as a large technical system, which involves networks of actors and institutions, 
infrastructure and knowledge (Markard, et al., 2012). Even though knowledge of the harmful effects of 
ineffective transport systems is plentiful, the trajectory of development is currently unchanged. This can 
be explained by the concepts of lock-in that prevents new, possibly carbon-saving technologies, from 
breaking through the current regime, despite both sustainability and financial advantages. To explain this, 
the concepts of the techno-institutional complex is introduced, that encapsulates the idea of a lock-in (to 
the existing trajectory) by interplay between underlying technological systems and the institutions that 
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governs them, creating an inertia in the complex that can be difficult to break (Unruh, 2000). To 
overcome the inertia of the system and the lock in effects, external pressure is needed on firms. Such 
changes generally come about through (Geels, 2015):  
 

- The market and the consumers themselves  
- Civil Society through social movements 
- Policymakers  

 
A (sustainable) mobility system transition extends beyond “green cars” with renewable energy sources to 
a holistic perspective of introducing new shared business models and modal choices enabled by ICT – 
technology. In the broader context, the links between different systems will then be central in adjusting 
mobility. An example of this is the interconnection between urban planning and transport, where “smart 
cities” can help facilitate a more simplified mode-switching with a more holistic city planning. (Geels, et 
al., 2011) The gradual process of a reorientation to greener technologies is gradual, driven by three core 
drivers (Geels, 2015):  
 

- An increasing public attention and awareness  
- Strengthened policies  
- Materialization of market demand 

 
3.2.1. Multi – Layer Perspective (MLP)  

As the changes required to bring about change is needed on different levels, such as the market, the 
cultural context it is in, the user practices, technology and industry as well as the policy’s connected to it 
these can be deemed socio-technical (Geels, 2012). In order to understand such large transitions towards 
sustainability, the multi-layer perspective (MLP) – framework can be a tool to understand the dynamics 
between the static nature of the current regime and the dynamics of change, that can come about in such a 
system and how different actors interact on different levels to change a current trajectory. The MLP is to 
be considered a holistic framework that can act as a guide for analysis to focus on relevant questions 
within the current change. While this may require extensive knowledge on the topic of analysis, it is 
useful when looking into complex process, such as a transition (Geels, 2012). The framework divides the 
interacting parties into the different levels of conceptualization, arguing that changes is created through 
the interplay between actors on different levels. These levels are divided according to the different levels 
of structuralizing of activities (see figure 3), on a micro, meso and macro level, here denoted “niche”, 
“regime” and “landscape”. 



 30 

 
Figure 3: A nested hierarchy of multiple levels (Geels , 2007) 

 
 
Niches  
As incumbent actors are upholding the current system, niche innovations go against the current trajectory 
of the regime and the overall system but can gain footing in certain pockets of the market and therefore be 
able to possibly further experiment and develop the service and thus gain momentum (Geels, 2018). 
Niches ideally gain momentum by diverging towards a dominant design as learning processes increase. 
Guided by this (increasing) momentum, and an increasing landscape pressure on the regime, they can 
break through the existing regime through a “window of opportunity” and the regime adjusts to this 
(Geels, 2015). Not seldom are niches demonstrated as test projects or pilots, and despite difficulty to 
break through existing regimes due to lock-in effects, they are important to understand transitions as they 
provide the basis for it. Therefore, different earlier mentioned examples of services defined as MaaS can 
be said to constitute different niche developments within the overall system. Processes within niches are 
focused on learning on various levels, in order to better understand issues related to e.g. market, 
organization and policy. This allows for the innovation to gain further momentum as (Geels, 2018; Geels, 
2012): 
¨ 

• Accumulated learnings result in a divergence towards a dominant design, meaning a stable 
configuration of practices.  

• Future vision and expectations of the (radical) innovation are becoming more spread and 
legitimized, thus more accepted and distinct. 

• Social networks gain size (more actors) and depth (powerful actors that may give the niche 
resources and legitimacy) 

 
New entrants at the bottom of the ladder are often limited by a lack of skills and financial resources and 
that it’s too radical and too niched compared to the incumbent, thus lacking widespread support as well as 
having scale – up challenges. However incumbent firms can face disruption if not treating radical 
innovation with care, as described by Christensen. Incumbent firms generally tend to choose two 
pathways when encountering radical innovation (Geels, 2015): 
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- Regime Transfiguration; meaning incremental improvements and a reorientation to the radical 

innovation by the incumbent firm  
- Regime Configuration, meaning alliances between incumbents and new entrants, innovations are 

thus adopted into the existing system.  
 
 
Socio Technical Regime:  
The socio technical regime is the set of rules that are guiding the agents along a current trajectory. These 
rules can be formal – such as government regulations, but also normative (behaviors) and cognitive rules 
meaning goals and problem agendas (Geels , 2007). Niches have to compete with incumbent technologies 
that has systems developed around them, which includes aligned user patterns, infrastructure, technology 
and cultural values that produces the socio technical system (Geels, 2004). These elements of the system 
are impacted by different actors and agents which act to uphold what is called the socio-technical regime, 
which are the structural rules and regulations that guides the actors in the system. Socio-technical regimes 
affirms the existing pathway of development in different ways, for example by regulations and standards, 
lifestyles connected to the current technical trajectory, incremental development focus of engineers on 
existing solutions as well as the sunk cost in infrastructure and machinery connected to the existing 
context (Geels & Schot, 2007). 
 
MaaS can be said to be an innovation that is in the transport domain, challenging the current private 
ownership automobility regime. This regime can be characterized as locked in by several interplaying 
forces. This is both the (sunk) investments in infrastructure as well as in human capital among people in 
the business. Also, different social norms connected to the car such as user patterns, user preferences such 
as convenience and speed as well as cultural forces that positively reinforces the car as the main way of 
traveling. Different interests on a societal level such and industry and lobbies that have vested interest in 
the matter may resist change, together with a focus from policy makers and establish actors on existing 
practices, leading to a tendency of incremental change as the existing regime is stabilized (Geels, 2010). 
The interplay between niches and the current regimes often do so on several dimensions in a complex 
manner (see figure 4), but typical domains is the economic competition between incumbent and emerging 
technology, and subsequent business competition between entrants and incumbent firms. Also, political 
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dimensions over regulations and cultural, often discursive matters over social acceptance are typical such 
domains (Geels, 2015). 
 

 
Figure 4: The interplay between actors of different levels in the MLP (from (Geels, 2012)) 

 
 
Socio Technical Landscape:  
On the highest level of conceptualization, the landscape captures the factors that lies beyond reach for the 
individual factors to impact. This is the wider context in which the socio technical system – with actors 
both on regime and niche level - is embedded, and includes e.g. the values, beliefs and ideologies in 
society as well as the layout of urban areas and trends in the economy (Geels, 2018). The landscape can 
also compromise other megatrends such as globalization or climate change but are usually outside the 
scope of individual actors in the system to impact (Geels , 2007). Figure 7 schematically shows an ideal 
representation of the interaction between landscape, regime and niche in a transition. The general 
dynamic is that the interplay of processes between the different levels leads to the transition as niche 
innovations gain momentum, and changes in the landscape pressure the regime. This can destabilize the 
regime and possibly create a window of opportunity for the niche innovation to “break through”. Central 
is the interplay of forces on multiple dimensions rather than simplistic causal relationships (Geels, 2012). 
Much of the landscape can constitute different attitudes relative to the private car, where increasing 
climate attention can be noted to be one landscape development that increasingly pressures the regime to 
accommodate for new modes of traveling – such as MaaS. 
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4. Method  
In this section of the report the aim and the approach of the thesis and the methodology for the interviews 
are presented.  Furthermore, the data analysis methodology is presented.  
 

4.1. Approach and empirical collection 
The aim of the report is to understand how MaaS and shared mobility services can develop and how it can 
impact electrification of transport in sustainable cities of the future. This has been done using Stockholm 
as the geographical lens of the study. As the topic of MaaS is novel, the study has an exploratory purpose. 
This can be a good way to discover new dimensions of a problem that might not be discovered by existing 
literature. (Blomkvist & Hallin , 2014 ). An explorative study investigates trends and discusses possible 
future outcomes, not seldom in terms of a descriptive or storytelling approach, rather than numerical 
estimate. The strength of this approach is the potential ability to investigate areas for more radical 
solutions towards more sustainable systems. It can also generally discuss the eventual pathways to a more 
radical shift in a system. (Lennert & Schönduwe, 2017). In the beginning of the thesis, a wider 
background study was conducted using the keywords “Mobility as a Service”, “MaaS” and “Shared 
mobility”. This was done in order to get a deeper understanding of the subject to create a ground for a 
more refined research question derived from the purpose. After this, a literature study combined with 
qualitative data collection through interviews was conducted. Literature was collected during the whole 
course of the thesis and was done using primarily KTH Primo as well as Google scholar. In addition, 
different collected libraries on the subject has been used, such as KOMPIS, MaaS alliance and UbiGo’s 
webpage. The main keywords in the literature search were:  
 

• “MaaS”, “Shared Mobility”, “Accessibility”  
 
Combined with:  
 

• “E-mobility”, “Stockholm”, “Business Models” 
 
The study follows an abductive approach. This means that there is an ongoing process between theory and 
empirical observations during the study, to not get locked in into past trajectories and to be open for new 
theories that can help in understanding the literature on the material.  Empirics were therefore collected 
continuously throughout the study. (Blomkvist & Hallin , 2014 , pp. 46-47) . An outline of the research 
process is presented in Figure 9 below to describe the general approach to the research:     
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Figure 5: An abductive approach is used throughout the writing of the report 

The figure above describes the approach used throughout research process. The rationale behind utilizing 
an abductive approach was that the general quality of the report would possibly increase as more insight 
is collected, and a range of theories could be utilized to understand processes within the studied 
phenomenon, not getting stuck in certain theoretical trajectories. 
 

4.2. Qualitative research method 
To understand how a sustainable transition to a new transport system characterized by MaaS and shared 
mobility services might unfold and the effects it has on electrification, a qualitative study with actors and 
stakeholders within the area has been made. While not only being novel, MaaS, shared mobility and 
electrification might in theory be treated as more or less separate areas, the intersection of the concepts 
has very radical potential and the practical reality is that these concepts often are intertwined. (Tryfonas, 
et al., 2019). Thus, a qualitative study was deemed relevant and an explorative approach necessary to 
understand what actors perceive as possibilities and obstacles to the development as well as how it might 
interplay with other trends. From this, results were analyzed and summarized to answer the research 
questions. Furthermore, the results were discussed and subsequently evaluated with the end goal to 
provide a foundation for analysis of the subject for a stakeholder within electrification when interacting 
with mobility and shared mobility in the future. Also, the ambition is to make the conclusions and the 
discussion relevant for any actor interested in learning more about MaaS.   This have been done through 
interviews with representatives at companies which is connected to the MaaS ecosystem or that can be 
regarded as a stakeholder. The aim was to interview both public and private stakeholders, with a focus on 
mobility providers and MaaS operators. 
 
The reason for choosing a qualitative method is twofold. Partly, it is necessary to understand how agents 
– meaning actors providing services within mobility thus shaping the development within the market 
currently act and think. It is also needed to better reveal and understand issues that might not be largely 
explored in current research. In accordance with the exploratory purpose, to understand how involved 
actors perceive a new phenomena it can therefore be suitable to choose a qualitative approach when 
aiming to understand how agents behave in a new area (Blomkvist & Hallin , 2014 ). In the thesis, it has 
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been deemed necessary to learn more about the factors that have an impact for shaping how MaaS 
evolves as of today, which underlines the need for a deeper understanding of what knowledge is missing 
right now. It is argued that an interview approach can help in achieving a deeper understanding of the 
subject as well as the context, which for example can be cultural/social codes, and understand this in a 
better way which makes a qualitative approach suitable (Ibid). 
 

4.3. Interview methodology 
As the topic of shared mobility and MaaS is relatively novel, there is not a large body of research on the 
topic nor a large body of qualitative data that can answer the RQ: s. Interviews with stakeholders within 
the ecosystem has been perceived to be a good way to understand what problems has occurred before and 
how stakeholders view possibilities and threats for MaaS now. Interviews can give insight into how 
different firms position themselves and reason about the phenomenon of MaaS and therefore be a good 
unit of analysis for the research questions. (Blomkvist & Hallin , 2014 ) Interviews with actors can also 
be a good way to develop deeper understanding for a specific phenomenon and discovering new 
dimensions to it. To be able to understand how stakeholders act and think, (Ibid) suggests that an open 
type structure to the interviews can help in order to get insight into parts of the reasoning that otherwise 
would not have come to light. This can also give insight into areas and subjects of importance for the 
matter that was not known beforehand. However, it will be central to get enough information from the 
interviewees to mitigate risk of missing out on relevant insights.   
 
The interviews have been conducted using a semi-structured approach. The interviews have thus been 
centered around different themes decided beforehand with relevant follow-up questions in order to have a 
clear path to follow (see appendix for interview guides). However, the semi-structured interview lets the 
interviewer develop thoughts and subjects that can be of interest for the thesis (Blomkvist & Hallin , 2014 
). It is also of great significance to reach empirical saturation. In order to do so, extensive answers have 
been sought from the interview as well as conducting a feasible number of interviews. Overall themes that 
has been discussed in the interviews are:  
 

• How do you perceive Maas/what is needed for Maas?  
• What has been and are there any big obstacles for increasing travel with shared mobility options 

until now?  
• Do you perceive electrification to be an integral part of MaaS and shared mobility? How can 

MaaS affect electrification and vice versa? 
 

The interviews were semi -structured but had an open element in the sense that the interviewed actors can 
freely elaborate on thoughts related to the themes if it was deemed interesting. Before the interview, an 
interview – guide had been constructed in order to have relevant follow – up questions and to ensure that 
the interview follows a pattern that can give relevant answers to the overall questions (Lantz, 2013).  
 

4.3.1. Interviews  
Below, table 4 summarizes the interviews conducted in order to collect empirics throughout the study. 
Stakeholders has been interviewed continuously throughout the study, both due to practical reality and 
due to that information continuously was collected that led to interest in certain actors; for example, as the 
study proceeded, it was deemed relevant to include actors within infrastructure and other mobility 
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services such as parking, as they were frequently in literature and eventually could give more insights into 
working with shared mobility and MaaS in practice.  
 
Table 4: Overview of stakeholders interviewed 

Stakeholder 
type 

Interviewee Title Organization Date Abbreviation 

Mobility 
Provider 

Interview A Service 
Designer 

M Volvo Car 
Mobility 

2019 – 11 – 22 (Interview 1, 
2019) 

Interview B Manager Elbilio 2019 – 12 - 06 (Interview 3, 
2019) 

Fredrik 
Karlberg 

Head of Nordics Snappcar 2019 – 12 – 12 (Interview 4, 
2019) 

Interview C CEO Move About 2020 – 01 - 16 (Interview 7, 
2020) 

Transport 
Operator 

Christian 
Monstein 

Head of 
Innovation 

Transdev 2020 – 01 - 13 (Interview 6, 
2020) 

MaaS 
Operator  

Markus 
Aarflot 

International 
Business 

Developer 

UbiGo 2020 – 01 – 23 (Interview 9, 
2020) 

Public 
Transport 
Operator  

Håkan 
Karlsson 

Project Leader Region 
Stockholm 

2019 – 11 - 28 (Interview 2, 
2019) 

Property 
Development  

Johnny 
Petersson-
Springer 

Head of 
business unit 

parking 
 

Fabege 2019 – 12 – 30 (Interview 5, 
2019) 

Parking 
Provider  

Peder 
Ståhlberg 

CEO Aimo Park 2020 – 01 - 17 (Interview 8, 
2020) 

 
4.3.2. Method for data analysis  

If given permission, the interview was recorded to ensure that it could be properly reviewed later on. The 
author also made small notes during the interview if needed, to remember different subjects of 
importance. The data collected from the interview was analyzed in different steps. After each interview, it 
was transcribed. It was then summarized under three overall themes: Shared mobility, MaaS and 
electrification. Furthermore, the findings were summarized according to different codewords: 
possibilities, barriers and future situation. If anything emerged during the interview that could be of 
interest but could not directly fit in to any of the themes, it was summarized under other. The findings 
were then merged with the theoretical lens and summarized as results and analysis to provide a general 
perspective on how to structure the findings and discuss what implications this might have for the future. 
 

4.4. Limitations and reliability 
The study has a focus on MaaS and the views of involved actors that can supply sharing services to such a 
service. However, it is implied that a MaaS – platform should have a wide range of actors and mobility 
providers. Since the focus of this study has been mobility providers through cars and PT – vehicles 
(buses, trains, metros) the view of e.g. micro mobility-providers such as scooters and bike sharing is 
missing as well as the view of actors in the other part of the mobility-spectrum, most notably longer train 
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trips. This can give an incomplete picture of MaaS and how it might develop in the future. Even though 
the study has been open to all perspectives on the topic, perspectives from a wide range of infrastructure 
providers has not been provided. ICT – companies, that are sometimes suggested to be a key factor in the 
MaaS ecosystem, has for example not been included. This might impair the understanding of the technical 
possibilities and barriers for a MaaS -solution. Also, the strength and size of different actors in the market 
has not been studied in depth and might be a factor that affects their perspectives on matters regarding 
MaaS.  
 
The semi -structured approach is highly dependent on the interplay between the two parties in the 
interview which limits the possibility to draw generalized conclusions. This also emphasizes the emerging 
problem of getting concrete answers about a subject that, to many, is only in its infancy. Generalizability 
may also not be large since only 9 stakeholders have been interviewed, and these stakeholders are not 
necessary within the same categories in the market. It shall be noted that there was not great depth within 
each stakeholder category, which can impact the results and limit the possibility to draw too many 
conclusions. As it is possible that the position that each stakeholder category will impact their view on the 
emergence of MaaS, especially with regards to their financial strength, this is worth investigating further 
in the future.  Answers in general often have a qualitative character since stakeholders might not be 
willing/able to share quantitative information. This makes the results more difficult to generalize and 
might push the discussion towards a broader analysis. The somewhat unclear definition of MaaS can be a 
limitation to the study since many actors note that it can have many meanings. This leads to discussions 
ranging from shared mobility to integrated mobility, however it may be more difficult to make a 
quantitative analysis of the answers.  
 

4.4.1. Ethics  
The primary source for collected empirics in study has been through using qualitative data from 
interviews. Given the subjects novelty, this was deemed a good approach to get insight into a sector under 
development. This does however put emphasis on careful handling of collected material and that 
conclusions are well anchored in the empirics. Interviewed stakeholders have been presented with the 
purpose of the study before each interview. Also, each has been asked how they want to be referenced and 
presented with the material before publication to make sure that citations are correct and that references 
have not been misunderstood. For the literature study, the selection of sources has been done with a 
selective criterion where the relevance to the context was central, together with time published and in 
what type of publication.  
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5. Findings  
This chapter presents central findings of the thesis, starting with material on existing MaaS – services 
and then presenting material on regulations  
 

5.1. Findings from operational examples 
As the definition of MaaS covers a spectrum, many services available on the market are sometimes 
denoted as a version of MaaS. In this thesis, a central need for MaaS is the ability to challenge the private 
car, and in this regard, a service including more service features and a spectrum of modal choice might be 
more potent.  Arguably, the two most mature examples of a further developed MaaS are Whim in 
Helsinki and UbiGo in Gothenburg (now Stockholm as well) (Sochor , et al., 2014). Therefore, these 
examples were assessed more in depth to gain more knowledge about MaaS in practice. Whereas Whim 
has not been reached for an interview they have by the time this thesis is written, been operational for a 
year and thus have some indications as to what impact it has. UbiGo has been interviewed and is of high 
interest as they operate in a Swedish context and in Stockholm specifically. 
 

5.1.1. Whim  
Whim is a pilot based on the work done by Sonja Heikkilä for the City of Helsinki, to explore ways of 
constructing a transport service that could compete with personal cars for residents of Helsinki. (Heikkilä, 
2014) Whim gives the user the option to “subscribe” to mobility, much like a monthly card on a metro but 
with a range of mobility options and customized offering to the customers, depending on their 
preferences. (Whim, 2019). Being operational in Helsinki and offering the user different options for 
mobility, both through monthly subscriptions according to different user needs as well as pay per use 
option the trip can be planned and paid for through the app.  User can move “in and out” through the 
subscription, so if it is discontinued, people can still use the pay to go and use the planning options 
featured in the app. Whim offers four different types of mobility modes (PT, city bike, taxi, rental car) 
across four types of bundles, from pay as you go for each of the services to Whim unlimited, which gives 
unlimited access to PT, bikes and rental car as well as 80 taxi trips per month. The subscription can then 
be renewed after each 30 – day period or otherwise become a pay – as – you go subscription (Ibid) 
 
In their analysis of the impact of Whim during its first years of operations, (Ramböll, 2019) notes that it is 
important yet difficult to construct a feasible benchmark that can accurately represent the point of 
reference for the current travel behavior of the residents. It is also well to remember that this is just an 
analysis on one year of operations and for customers that is expected to be so called. “early adopters”, 
thus perhaps not representative for the whole population. However, the service had attracted 70 000 users 
by the end of 2018 (Ibid) with a total of 1,8 million trips, which represents about 0,75 % of the total 
number of trips in Helsinki at that time. (Brundell-Freij, et al., 2019) Early estimates show that the usage 
of PT has increased from 48% for the average population to approximately 63% for the Whim – group. 
Results also showed that users are increasingly multimodal, using bikes and taxis (from 3 to 9%) for 
combinations with PT – trips. It is suggested that MaaS thus can help eliminate the first/last mile problem.  
 
The summarized results indicate that while the number of total trips is roughly the same, there is a 
significant increase in PT – use. There seems to be a decline in walking/cycling, which is suggested to be 
due to increased PT-use, but there is also a slight increase in taxi trips, thus it is possible that there is a 
slight mode switching between these. The authors also conclude that PT is the backbone of a MaaS 
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solution and made up about 95% of the trips with Whim. It is noted that 68% of the trips made with 
Whim occur in the areas with the highest access to PT.  The authors specify by noting that the usage of 
Whim during peak hours in the morning “is concentrated in areas with the highest accessibility to jobs via 
public transport”. However, this concentration is limited to the inner city of Helsinki.  Mapping of usage 
patterns also show that Whim usage also follows with accessibility to jobs through PT, with usage being 
the highest in the inner city and then following the PT corridors of the city. The cost of a trip with Whim 
compared to “regular” PT – trips in Helsinki varies depending on subscription, but as an example, the 
standard ticket for PT in greater Helsinki costs 107€/month, whereas the same price for Whim urban is 
99€. Whim urban includes unlimited PT trips in the greater Helsinki area, but also access to city bikes and 
lower prices for short trips with taxis. 
  

 
Figure 6: Modal share of trips of Whim after one year compared to Helsinki average (from (Ramböll, 2019)) 
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5.1.2. UbiGo  
UbiGo is a MaaS pilot in Gothenburg, that has since expanded and now also has operations in Stockholm. 
A delimited group of participants in the initial pilot were recruited to evaluate the effects of the service. 
The recruitment was done mainly through advertising in local media, through booths at events and 
communication to project partners (Sochor , et al., 2014). The modal offering consists of PT, bike sharing 
(previously), car sharing, car rental and taxi. These can be used in different combinations, as UbiGo offers 
different types of monthly subscription depending on travel needs. These can be ordered from the app, 
where other functions as trip planning, booking, ticketing, payment etc. is offered. (Jittrapirom, et al., 
2017) UbiGo has since the pilot received positive feedback/reviews from their users. Only 3% of the 
people in the test considered owning a personal car better than using UbiGo, after the trial in Gothenburg. 
UbiGo has since expanded from Gothenburg (place of first pilot) to some residential areas in Stockholm. 
Important to remember is that UbiGo overall mission is to challenge the private car ownership. In this 
regard it has been important to make a thorough analysis of the needs covered by the private car and 
creating a service offer consisting of alternatives that cover that. If the multimodality does not cover all 
the needs of the private car, it might be difficult to contend with the private car, especially in a general 
environment where the private car is the norm. The focus for UbiGo has been to find a general “key” in 
their service offering, meaning a functioning palette of mobility options that can cover all the needs for 
the user (Interview 9). 
 
“We want to find the most important parts, the keys, that makes it as close as possible to own a car.” – 
Interview 9, UbiGo 
 
The value offering of UbiGo is centered around the ability to create value from supplying the platform 
that enables users to go from using the private car to cover their mobility needs from a multimodal 
platform offering. In practice, it means that if people give up their private car, the demand has to be met 
by the mobility suppliers. Designed well, the platform can create a win – win situation by providing more 
demand for the participating mobility operators and taking a piece of the cake for doing so. For the 
mobility suppliers, it can eventually be attractive to participate as they can reach wider customer group by 
participating in an integrated offer. As UbiGo has shown high promise in initial pilots, scaling the service 
is a key challenge (Interview 9).  
 
The service offers different monthly subscriptions depending on the needs of the user, currently divided 
into three levels with PT, carpool, rental car, taxi. (UbiGo, 2019). UbiGo also offers the users different 
types of pricing plans according to the needs of the use. However, UbiGo has employed a model where 
the user can decide a plan for the month but save car-hours if they are not used up every month. Also, 
they are working with SL on selling daily tickets, with a cost in proximity to the daily cost of a monthly 
SL – card. This is to give users incentives to take the bike/walking if needed and not be “locked in” into 
different pricing plans (Interview 9). 
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Figure 7: Examples of subscriptions at UbiGo and different modal offerings (from (UbiGo, 2019)) 

When evaluating the drivers behind testing the service, it was hypothesized that environment and/or 
economy would be strong drivers. The findings after the pilot indicate that a primary motivator for many 
was curiosity. Among the reason for not participating, a mismatch between service and lifestyle can be 
noted, whereas some users usually bike or walks mostly and don’t see any benefit of the service. The 
environmental aspect was not concluded as a primary motivator but rather a bonus. Evaluated through the 
lens of Rogers diffusion of innovation theory, it was noted that it has to have a perceived benefit 
compared to alternatives in order to be successful for the future. Also, carsharing services were not 
common in Gothenburg (city of testing) and many didn’t see it as a convenient option. However, 
customers are, after using the service, very positive to continue using it (Sochor , et al., 2014). In addition, 
some barriers for the service with regards to policies were found. As public transport (PT) is subsidized, a 
MaaS integrator will be too, and therefore it cannot make a profit according to current laws and 
regulations. Some participants might also be hesitant to provide services to a MaaS solution right now as 
it might affect their own customer relationship (Karlsson, et al., 2016). 
 
Important for UbiGo has been the focus on convenience and accessibility. Whereas PT is the basis for the 
service, a key has been to find functioning carsharing services that can cover trips that’s difficult to 
provide for with PT. Examples of this can be trips to and from sports activities with kids, or to visit 
relatives. Currently, the carsharing service is two-way station based, which covers the needs for the users. 
Whereas a free-floating model for carsharing has been under evaluation, it can be difficult to include a 
flexible sharing service as it is not clear that it can provide required access as explained in interview 9:  
 
“In this context, free-floating, thinking in terms of accessibility, can be a challenge as you cannot 
guarantee access to a car where you live, when you need it” – Interview 9, UbiGo  
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5.2. Drivers and barriers for MaaS  
In a study by Samtrafiken, Västtrafik, Trafikverket and Keolis, Intermetra Business&Market Research 
Group AB researched the attitudes towards shared mobility. They defined this as a bundling of transport 
services in a smartphone interface.  From their qualitative study, it was concluded that there was a 
relatively high interest, especially if offered as a whole. It was also note a much higher interest within the 
early adopter group, which points to MaaS as a new innovation (INTERMETRA - Business & Market 
Research Group AB, 2018). In discussions around MaaS, it has been suggested that different control 
means that could benefit MaaS. This can be both through imperatives and incentives based on “good 
will”. Possibly, this could move MaaS in a direction of reaching societal goal. Control means are 
generally divided into four categories with examples, shown in figure 8:  

 
Figure 8: Different categories of control means  

Infrastructure is a prerequisite for MaaS, both physical as well as digital. It is expected that a key in any 
MaaS solution is the utilization of large amounts of data to develop successful integrated mobility 
services, this requires open API: s, standardization of data on top of a well-developed infrastructure for 
ICT (Lund, et al., 2017). MaaS will also need collaboration between several actors to work, an issue that 
grows with the size of the area that the solution covers. This can be a major barrier, but strong support 
from city policymakers can help establish a strong business ecosystem where involved actors add services 
to the solution. It is still central for that a MaaS solution to thrive in the long term, all involved actors 
have to benefit from the service. In principal, it may be a challenge for involved actors to lose brand 
exposure and connection with the customer, which has to be made up for by the addition of new 
customers from the service (Ibid). 
 
When evaluating the experiences from the field trial of UbiGo in Gothenburg a high satisfaction among 
the participants (97%), and the satisfaction with their travel as a whole got increasingly higher as the trial 
progressed. There was also seen a higher negative attitude towards personal car and higher towards 
different modes of transport – especially car sharing. The authors note that the “smorgasbord of options” 
was a key attribute that made it successful. This points towards the need for integration of many ways of 
traveling to meet the needs of the customers in a MaaS solution. A principal barrier in the pilot was the 
financial situation, meaning that even though satisfaction was high, the ability to profit of the service was 
limited and no further financial backing was available. 
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As noted in the case of UbiGo, a key challenge for MaaS moving forward in has been the line between 
public transport and combined mobility services, which often are provided by a third party, raising the 
question of how PT tickets are allowed to be sold through other applications. This is made complicated by 
the fact that PT is highly subsidized in Sweden, thus raising the question if its reasonable for a PT-
operator to engage in a MaaS – service (Karlsson, et al., 2016). On a legislative level, national policy has 
prohibited municipalities from creating policies that could benefit MaaS and shared services as it has been 
argued that it is not (yet) in the interest of the common to do so. This provides barriers towards 
policymakers that wants to enact supporting for shared services today, where allowing shared cars on 
public land has been a central one (Lund, et al., 2017). In a broad context and a longer perspective, a 
barrier for MaaS could be that such a model challenges the current way of how to collect revenue and 
structure financing of new infrastructure.  Moreover, taxation of sharing services can be a barrier both 
with regards to challenging the private car but also with regards to behavioral change of the users, if taxes 
are designed to facilitate for private car usage (Ibid). Another challenge for MaaS is the different 
geographical contexts that it has to work in. Often there is a, perhaps implicit, focus on urban areas in 
discussions about MaaS, whereas rural areas get less attention. However, in many countries, especially 
Finland and Sweden, there is a relatively large rural population. In order for a MaaS to gain legitimacy 
especially in the long term, it also has to be functional in a rural setting (Eckhardt, et al., 2018). 
 

5.3. MaaS In Stockholm 
In their dictum on the matter, the Swedish Trafikkontoret note that MaaS has not given a considerable 
effect in the Stockholm region, which may partly be due to that there is a collected offering of public 
transport from the same provider already. Also, as the development is in such an early stage, it is difficult 
to draw conclusions. Generally, the view of the traffic planning is that MaaS is a good thing and that 
innovative concepts in the transport sector is well, as it might increase efficiency in the sector. Especially, 
the advent of increased accessibility in general and better efficiency in the system is positive. However, 
they note that more knowledge is needed to avoid situations where for example more cars are used in the 
city center, perhaps instead of PT. In order to facilitate this, Trafikkontoret acts as a partner in different 
projects in order to give help when necessary and collects insights and knowledge about the phenomenon. 
They see their role as a facilitator of the infrastructure, but not a provider of the service as such 
(Trafikkontoret, trafikplanering, 2019). 
 
Trafikkontoret is also working on getting more carsharing services available in the city of Stockholm in 
order to promote more sustainable ways of traveling. There have been several examples station-based 
carpools in the city. Also, there has been efforts to introduce free-floating carsharing concepts, where 
Car2Go and DriveNow has been early examples of this is Stockholm. However, Car2Go had to stop 
operations in the fall of 2016. Official statement says that there had been difficulties in attracting the right 
number of customers to make the service sustainable. Also, in conversations with authorities, both 
DriveNow and Car2Go noted that the high costs of parking were another issue that made the service 
difficult to sustain (Trafikkontoret, 2017). Also, looking forward, experience show that in order to 
maintain a fleet of electric vehicles for a car-sharing company, it is very important on a city level to 
provide adequate charging infrastructure. For example, Car2Go had to cancel their all electric fleets in 
San Diego due to lack of infrastructure to support it, as they could not secure charging for their cars 
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across their network in a satisfactory way. This was partly due to that the expected number of charging 
station was not built by public authorities (Blanco, 2016). 
 
There are currently large measures being taken in order to enable traveling with MaaS in Sweden. As the 
phenomenon is in its infancy, regulations and policy has not yet been developed to facilitate MaaS. A 
general question is how roles are divided between the public and private handling and “leadership” of the 
MaaS initiatives. In Finland, there is PT on state and municipal level. By stating through law that PT has 
to allow for resale of tickets through third parties, this opens up for private operators, with Whim as the 
perennial example. In Norway, authorities have gone the other way, deciding that MaaS is a question for 
PT (Andersson, et al., 2019). In Sweden today, the current regulations for PT can obstruct the 
development of MaaS. PT is today driven through the municipal PT – authorities. Given the current 
regulations, these are required to work within municipal borders with a focus on PT there. Given this, it’s 
unclear if that can fit with MaaS as such a service might focus on a larger area for economic reasons, and 
it’s also not clear that MaaS is within the domain of PT yet. Also, as a municipal PT – authority it is 
required to operate not for profit, they are not allowed to resell tickets through a MaaS app with the 
purpose of making profit. Given the uncertainty within this area, there is a lot of work currently being 
done in order to understand how to facilitate for new services such as MaaS (Ibid). 
 

5.3.1. Parking and taxes  
It is suggested that one of the underlying needs for a MaaS – service is to be able to provide for parking of 
the cars that might be used through the service. As a MaaS – solution is likely to contain one or many 
types of carpools, these needs parking in close proximity to residents’ homes to be attractive and 
accessible. Parking in Sweden is generally of two types with different implications for rules and 
regulations:  
 

• Private – Rules for these spots are decided by the owner of the facility 
• Common – Areas reserved for common needs in the city zoning plan  

 
In the case of common parking’s, the municipality can issue local regulations for parking, which for 
example can be reserved spaces for residential parking. However, an obstacle has been that carpools does 
not have a legal definition today, which was the objection from Transportstyrelsen when Gothenburg City 
wanted to try designated parking spots for carpools.  Efforts to get a legal definition into place to simplify 
for parking on common ground has yet been refused, with the argument that it is not clear that it is a 
business in the interest of the common. A challenge for shared mobility and MaaS might therefore be to 
communicate the value for the city of reduced car dependence which is the underlying promise of the 
service (Andersson, et al., 2019). Furthermore, parking for an estate is today regulated through law, not 
least to secure that it is provided since it not seldom is expensive to construct for the building owner. 
Municipalities are thus working with lowering the p-figure* for property owners if they can provide 
mobility services for the residents instead in this sense, parking can become a driver for shared mobility 
as such services can give a lower p – figure (Roth, et al., 2018).  
 
Taxes:  
 The success of shared mobility and MaaS might also be dependent on the tax-burden compared to the 
ownership of the private car. As companies – driven by interest in reducing costs for parking for 
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employees and finding smarter/sustainable mobility solutions for their employees – investigate shared 
mobility services, the relative tax compared to a company car, is possibly a central parameter. If the costs 
of trips to/from work exceed 11K a year, you are able to make tax deduction. A principal critique against 
the regulations today is that tax-deductions for trips to/from work are based on trip cost, not trip length, 
which can benefit use of private car instead of PT (Andersson, et al., 2019). 
 
A suggestion has been that companies today could offer employees “mobility benefits” or “company 
mobility”, which then could be a MaaS subscription, offering an alternative to the company car. If offered 
in the same way as company wellness-grants*, it would be tax-free and perhaps enable a MaaS – service 
to become more competitive against the private car. However, the limited examples of MaaS makes the 
service difficult to value, but the ongoing research – project LIMA will try to do this. Another topic to be 
investigated through LIMA is if it is possible to make the economic benefits of the company car and 
company mobility economically neutral. A company car is, if used, taxed as a benefit from the company. 
If a carpool is taxed the same way, it raises the question of how a shared-car benefit could be taxed 
(Andersson, et al., 2019). A scenario suggested by Kristina Andersson from RISE:  
 
“If 10 employees share 1 car, that implies 10% benefit – tax. However, if I share my benefit-car with 9 
others, I might very well be taxed 100%. Thus, incentives are not aligned for me to share my car.”  
 
This underlines the need to understand more about how different benefits should be designed in order to 
align incentives for shared services.   
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6. Summary of Interviews and analysis 
The following chapter presents the findings from the interviews guided by the theoretical framework. To 
begin with, the shared mobility landscape and actors’ views on the current state of shared mobility is 
presented, followed by views on possibilities and barriers for MaaS and a description on possible 
implications for electrification. 
 

6.1. Shared mobility landscape and niche developments  
According to the MLP – framework presented in the theoretical background, the likelihood for a window 
of opportunity to present itself as the landscape pressure and niche activities pressure the existing regime 
to change its current trajectory (Geels, 2012). As the future development of shared mobility and MaaS is 
dependent on the pressure towards the existing regime – a regime characterized by a high dependence on 
the private car - a natural starting point for the analysis might be the current state of the niche 
developments and the landscape pressure.  
 
Of the interviewed actors, the mobility providers and MaaS operator emerges as a radical niche, as they 
often express their vision in terms of introducing more sustainability and challenging the current norm. 
Other mobility providers, property developers and parking providers can be said to, at least in part, belong 
to the current regime but see regime configuration to innovative services as positive. The niche level of 
shared mobility levels is shaped by a high degree of innovation and new services entering the market. The 
term “ecosystem” has been used by many – also in interviews - to describe the network of services, as 
they in many ways can be complimentary to one another, which MaaS wants to develop further 
(Interview 1; Interview 6). Still, the picture of an ecosystem “under development “is becoming quite 
clear, as many actors are still looking to adding new partnerships, possibly new modes, and new key 
resources. Thus, it might be useful to consider the services as niches somewhat early in the process of 
learning on various dimensions, in search of a stable configuration forward as described by Geels (Geels, 
2018). Even though new services such as Car2Go and DriveNow already has been in the city and left, 
new actors are emerging and adding new features to their offering. Two significant events in that has 
occurred in relative near-time one being Aimo Solutions introducing a free-floating, fully electric shared 
service and acquiring Q-Park (now Aimo Park), possibly reducing dependence on city parking (Interview 
8). Another is the gradual transformation of large sharing operator Sunfleet into M Volvo Car Mobility, 
with a stronger focus on flexibility and personalization in smarter operational networks (Interview 1).  
 
As the concept of shared mobility is in its infancy, an emerging theme during interviews is how a stable 
configuration can look, especially at wider scale, as its not completely clear what that stable configuration 
is. Whereas many actors are in a learning process, indications in much of the conversation is that there is 
also a need to understand more about what range of different modal options in a multimodal mobility 
reality (Interview 1; Interview 4, Interview 9). Thus, the stable configuration in this domain might not be 
purely “one type” of shared service that solves the issue of private car ownership, but rather a 
collaborative ecosystem where services complement one another by satisfying different segments of the 
market in a multimodal transport system. However, a dominant design might be many years into the 
future, as the sector is characterized by frequent activity. It is interesting to note that some actors already 
complement their carsharing - services with different modal options already, often in the form of scooters, 
thus being quite similar to MaaS in theory, but owning the supply of different mobility supplies 
(Interview 3; Interview 7). The view of increased information as positive is expressed in interview 6, as 
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tailwind for each initiative might generate a cumulative effect for others, showing that it works, thereby 
increasing attention among the public. MaaS in the wider sense as an integrating service that can provide 
information and possibly more informed choices, is seen as positive, as it can give the whole business a 
momentum.  In interview 6 expresses the general theme of cumulative effect that can break the “moment 
22” – type situation, where firms look to understand the market, but the market is not really present 
(Interview 6).  
 
Overall, there is to a degree an increasing landscape pressure in the sector, led by the more types of 
services available that together increase learning on the shared mobility market, however not strong 
enough yet to create a window of opportunity for a breakthrough. Policy makers are increasingly looking 
into how shared mobility services can be part of the future of cities and the Swedish government is 
currently investigating MaaS to increase knowledge in the subject (Näringsdepartementet , 2019). 
 

6.1.1. Progressive planning needed for multimodality  
The vision of many of the actors, perhaps most explicitly the mobility providers, is that sustainability and 
the challenge of the private car is integral to their value offering (Interview 1; Interview 3; Interview 4) 
and that this shapes their view of many of the challenges. A common agreement among actors is the view 
that sharing services requires a shift in focus from “traditional traffic planning” – characterized by the 
focus on the private car – to multimodality, as the need variety and a width of services available for any 
shared service to work is crucial: 
 
“When establishing operations in a city there needs to be a progressive planning for transport from the 
city, meaning a good PT – access but also micro mobility possibilities for bikes and walking and so on. A 
transition to any MaaS system requires a broad spectrum of choice as shared mobility does not operate in 
a silo” – Interview 1, Volvo M 
 
This can be summarized as progressive planning of transport. A well-developed PT -system is seen as 
key, as it can satisfy the bulk of the trips and provide a general access to a breadth of users, as well as 
having a low carbon footprint (Interview 1; Interview 9). Also, as expressed by the service designer in 
interview 1, it’s also about the access of different micro-mobility possibilities, meaning bikes, availability 
for walking and so on. “A transition to any MaaS system requires a broad spectrum of choice as shared 
mobility does not operate in a silo” and shared services is thus to an extent highly dependent on an 
environment where sustainable transport – with progressive PT at the vanguard – is prioritized from a 
public perspective. People living in a good environment of transport options have the increasing 
possibility to see the car-use as a choice.  However, it’s important to note that every city is quite unique 
and has different characteristics that has to be considered for each city:  
 
“One model does not fit everywhere. Every city has different prerequisites. There needs to be a holistic 
perspective to make people walk, use PT, in a smart way. Some cities are built for the car, of course that 
makes it difficult for shared mobility. It does not operate in a silo but in an ecosystem of services. –
Interview 1, Volvo M 
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This underlines the fact that opportunities and barriers for shared mobility has to be viewed in the context 
in which they operate, which can be on city level but also depend on different parts of the city, as 
accessibility to different modes of transport might differ between parts of the city (Interview 6).  
 
Stockholm as a city for shared services:  
 
” The context is important. Stockholm has been named second best PT-city in 2018. What is the need for 
alternatives? Perhaps not many in the inner city. Outside “tullarna”, the reality is different” – Interview 
6, Transdev 
 
The ideal sustainable city is schematically outlined as having medium density with a strong focus on 
creating PT corridors near high demand transport centers. This emphasizes a well-developed 
infrastructure for developing sustainable mobility (Banister, 2008). However, some actors discuss that, in 
a Stockholm context, the strength of the PT-system has to be taken into account as well, and that 
accessibility to PT will shape the need for modal compliments. As MaaS is built with PT as the backbone, 
it might be the case that there is not that high need for alternatives in many areas, also limiting the value 
of a MaaS platform in those cases. Generally, there is a clear division between the inner city and the area 
outside, as the inner city has very high accessibility. Interviewee 6 reflects upon the fact that the PT might 
almost be too good in the inner city, limiting the need for complimentary services at all, such as MaaS 
(Interview 6).  
 
UbiGo has started their pilot in Hammarby Sjöstad, partly because it can supply a good balance between 
PT that is reliable, but still have access to areas and spatial solutions that enables the use of shared cars 
(Interview 9). However, some actors note that Stockholm is good from a progressive planning standpoint 
and that the PT is still a facilitator for niche developments within the shared mobility market. However, 
the larger the operational network, the bigger the underlying capacity needs to be as one mobility provider 
discusses:  
 
“[For free-floating models] Stockholm is big, but also not that big. It might be so that these models work 
better in world cities. It’s easy to get the view that Stockholm is big just because it’s the biggest in 
Sweden” – Interview 7, Move About  
 
There is a need to understand more on how the size of Stockholm might be, or not be, big enough to 
facilitate the types of services with the highest flexibility, as it in a broader perspective might not have the 
underlying mass of people that can potentially use the service. Actors also note that on the other part of 
the spectrum, when discussing Stockholm as a whole, is important to remember that the municipality 
includes both very rural and quite urban parts: 
 
” It´s important to remember that Stockholm has an urban part and a rural part. The car will probably 
have a role to play for a long time in more rural settings.” – Interview 2, Region Stockholm 
 
The private car will likely have a role in the future transport system, especially in the more rural areas of 
the municipality. First/last mile issues, especially in the periphery of the area, are much likely to be 
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handled by a private car, thus underlying the gradual development over long periods of time that MaaS 
most likely will have (Interview 2; Interview 6). 
 

6.1.2. Accessibility and marketing  
A central key that’s recurring in literature and also interviews is the concept of accessibility - the 
proximity to sharing alternatives for users - that to a large extent determines the success of a shared mode 
of travel. This is therefore a key when moving into a multimodal paradigm and guides much of the 
reasoning for involved actors (Sopjani, et al., 2018). Accessibility can be complicated to provide, but the 
400m rule mentioned by (Karim, 2017) is also mentioned by actors in interviews; that if there is no shared 
alternative within a 400m radius, people tend to look for alternatives.  Indications from tests with shared 
mobility in Arenastaden elaborates further dimensions to this, as property developers noted that even 
though interest among employees at different companies was high, it was difficult to make them transition 
into shared mobility. In theory, access to cars could be in the “400m-rule” - proximity, however, as cars if 
dispatched in a cluster, people did not “feel” the access. As a way to improve this, shared cars are 
preferably deployed on many different stations over the whole area, to also improve the “perceived” 
accessibility among employees:  
 
“There needs to be accessibility of these hubs – people need to be reminded of them. They can’t all be in 
one garage. People need to see them, on their way to lunch, whenever. We are testing out now with 
sharing services in smaller and larger stations across Arenastaden” – Interview 5, Fabege  
 
Its seemingly central with accessibility in practice not only is related to the actual accessibility in terms of 
“numbers”, but also the perceived accessibility. For a property developer, this is also expressed in terms 
of marketing – how to display and brand a novel service to potential customer that initially might be 
hesitant to use it (Interview 5). A related keyword in a broader context is what interviewee 1 called 
“dependability”: that a shared service is there when needed at all times and thus can be trusted by users. 
While a part of dependability might be the same as accessibility – mobility options being available in an 
even distribution across the network – it’s also, especially in this stage of the transformation, about 
perceived accessibility and the level of trust. For a shared service to be attractive to a current car owner, 
they need to be able to trust and depend on such a service, “not seldom down to the minute” (Interview 1) 
In addition to current efforts focused on creating accessibility right now, increasing dependability 
arguably might become more important in the future not least to make people give up their private car.  
 

6.1.3. Communicating the value of a service 
As the current regime to a large extent is aligned with the private car, the need for increased knowledge 
about the benefit of potential new mobility services is often mentioned as an underlying barrier. A 
recurring theme in many of the discussion with actors is that there is a need to be able to communicate the 
value of a shared mobility service, and that it can principally be difficult to assess the level of 
dependability of the private car and compare that to a mobility service. (Interview 9; Interview 6). Whilst 
the interest for MaaS from an academic, societal and corporate perspective is increasing, the general 
knowledge of the benefits about different new services among potential users might still be too low. 
Mobility actors expresses that many users often are satisfied once they test the service, but that it is 
difficult to make them “take the step” from the car, both to shared services and multimodality (Interview 
9, Interview 5).  Another factor is that some might not understand how it can benefit them in their daily 
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life, and thus test it mainly through curiosity. In practice, this makes it harder to move beyond the early 
adopter face of the market (driven by curiosity) and reach a wider group of customers:   
 
“It can be difficult to get up the utilization rate. You have some key customers that uses the service 
regularly, but others just test it once or twice and then go back to PT” – Interview 8, Aimo Park  
 
Also, a knowledge gap can be in the form of increasing understanding of the costs related to the mobility 
consumed. Given that people own a private vehicle, there are concerns that there is not widespread 
understanding the price paid for current mobility and what the alternative cost might be if provided e.g. a 
carpooling or thorough an integrated platform (Interview 1; Interview 7). Whilst some actors voice 
suspicion that many users do not have a complete view of current cost connected to the car at all (“in 
different parts of the city it can be really expensive”), other note that there might also be groups of 
consumers that has a clear picture of the economic cost, but less on other costs. This can be intangible 
costs such as dealing with car failures, services, parking, time spent on cleaning and the overall 
responsibility car ownership. (Interview 1; Interview 6; Interview 9). This can be difficult to visualize to a 
customer but is something that might be less costly in a car-sharing service. One mobility provider 
elaborates:  
 
“It’s also about visualizing the cost of owning a car, which is not always crown and pennies, but also 
responsibility it entails and the time I spend taking care of it. The keyword is often time (spent)” – 
Interview 1, Volvo M 
 
Thus, a key aspect of shared mobility is that it can save people a lot of time and “hassle”, if people 
become more aware of it which is a cost, but not necessarily expressed so today. The cultural and societal 
norms might be a possible explanation to the “unawareness”, but key parameters mentioned is the “sense 
of security” and dependability that is difficult to both create and communicate through a 
multimodal/shared offering, as explained by one transport operator:  
 
” If you pay, say, 5000 a month for your car, you can get a lot of mobility service for that money but its 
valued in completely different ways. Even a mobility service offer that’s half of that is perceived as 
expensive. So, you need a momentum among the masses to realize the benefits of the service” – Interview 
6, Transdev 
 
As the car is perceived as more dependable along many parameters, people are willing to pay for that type 
of security in their lives. Actors also express that to reach wider segments of the market, more knowledge 
is needed on a deeper level about the driving forces for people’s choices is needed, e.g. understanding 
security is created through different usage patterns (Interview 6;1). In interviews, different strategies to 
promote their services mentioned and marketing is a central aspect, as many notes that customer 
satisfaction often is quite high once people have tried the service (Interview 7;9). Some also note that 
communicating the value of a service in general can be difficult but also arguably a slow process 
(Interview 9; Interview 6).  The way forward is often expressed by actors in a holistic manner – its rather 
about the whole picture, creating a momentum around the whole business of sustainable mobility, 
increasing social networks and accumulated learnings to hasten a transition. In this regard, many have a 
pragmatic attitude and view innovation as something positive as it increases knowledge and interest 
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(Interview 3; Interview 7). One mobility provider also notes that while there might be a need for more 
knowledge, the marginal cost for the different services also has an impact; if the costs of owning a car is 
too low, people does not really look for alternatives (Interview 4).  
 

6.1.4. Large operational networks drive cost  
Due to the fixed costs and need for continuous investments in e.g. material, development and marketing, 
car-sharing are often described as having low margins, putting a strain on operations to begin with 
(Interview 7; Interview 8). Many actors note that a key challenge to increase profitability for sharing 
services is the relatively low utilization rate (Interview 1; Interview3). There is also a need to understand 
that different challenges face different types of carsharing services. In essence, there are two types of 
sharing services available: two-way stations, and one-way/free floating services. Two-way stations are 
typically connected to a BRF or a company, servicing that group of people thus being “closed”, but also 
typically have a number of pools that’s open to the public. The second category is characterized by 
attempts to increase flexibility, and typically operate within a larger “zone”, where cars can be picked 
up/left of in a more or less flexible way. While some barriers exist for all of them, flexible carsharing 
modes such as FFCS has seen problems increase as their model often are reliant on a large operational 
network, which often require relocation of cars in the network to manage supply and demand, and parking 
on street spaces which is costly (Interview 1; Interview 7; Interview 8). Still, incumbent actors still see a 
large trend towards more shared modes of travel. An interviewed parking provider note that:   
 
“Carsharing has low margins, many actors have pulled out […] but sharing economy is the future. Its 
smart, its sustainable. – Interview 8, Aimo Park 
 
Two – way carsharing services appear to generally be functioning well in Stockholm, as they have an 
operational model that satisfies the needs of their customers and can provide a seemingly good profit. 
Actors within two – way car-sharing points out that while in theory there might be limited flexibility for 
the user with such a model, it usually covers most of the trips needed by a household or a BRF (Interview 
3; Interview 7). While the two-way model is thus reliant on parking in a garage, this circumvents the 
problem of costs related to parking on streets for FFCS. Also, while FFCS might be more flexible, one 
actor note that regular private car trips often are made from a “station”, at home (Interview 7). This is a 
general matter that several actors mention; understanding the role of each mobility service, especially in 
relation to the private car (Interview 4). A potential barrier for two-way types of models can be the ability 
to scale up the service, as a station usually is “closed”, covering just one property. While some actors note 
that a typical problem for these types of car-sharing services is the vulnerability to peak demand for the 
vehicles (Interview 1) other actors points out that it for most cases is working well and that it has to be a 
continuous dialogue with users to provide enough capacity (Interview 7).  
 
In order to create larger networks with increased accessibility, FFCS and one-way carsharing schemes has 
emerged as innovative concepts with the possibility to create access across a larger geographic area for a 
potentially larger pool of customers. This is seen with theoretical promise as people can get the full 
flexibility of the car without owning it (Firnkorn & Muller , 2015). However, this requires a larger 
operational network, driving higher costs (Interview 1; Interview 3; Interview 7).  
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“Our trials and experiences from other companies in Stockholm tells us free-floating is too difficult to 
uphold. It requires too much volume and critical mass […] The critical mass is important, it’s too difficult 
to make it attractive economically. People are not willing to pay that much. A two-way station is a lot 
more attractive in that regard and has still quite a high flexibility” – Interview 7, Move About  
 
Examples of these costs can be related to both having a high investment cost in material as well as the 
costs related to parking, and that even though each sum is not large, “…costs easily pile up if you have to 
relocate cars, parking fees, fines and other issues.” Also, as a two-way model is said to cover 
approximately 80-90% of trips, users might not be willing to pay for extra flexibility (Interview 7). Apart 
from the costs related to parking, a central barrier and driver of costs in FFCS is that cars not necessarily 
are moving in such a way that corresponds with the demand patterns of users. This means that cars often 
are picked up in areas with many users, but then often left in another area with possibly less users. This 
leads to a need for personnel that relocates the cars, to secure access in the network (Interview 1; 
Interview 3; Interview 7). Another problem for such a flexible model is charging of vehicles, which is 
becoming increasingly important as electrification continues.   
 
” We are open to trying larger open pools in the future to increase mobility and possibly integrate with 
e.g. travel planner. However open would then not really be free-floating, more station-based with 
charging […] Its difficult to combine free-floating with charging, not being able to guarantee charging at 
all spots” – Interview 3, Elbilio 
 
As mentioned, an emerging theme is that it’s not completely clear exactly what function – or bracket – 
that a FFCS fills in the transport system. While FFCS sometimes in literature is named in the same breath 
as two-way sharing services, being conceptually similar on a high level, the practical reality of FFCS is 
very different from that of a two-way carsharing service in Stockholm. The parking issue is not evident 
for two-way operators, as they target companies and BRF: s and thus has that solved to begin with. This 
raises the question of how much more flexible the free-floating model really is, and thus if it covers the 
same range-bracket. The answer can be said to depend heavily on the access to parking. One transport 
operator reason:  
 
“From a user perspective free floating might be more attractive. Station based will inevitably be like 
lined traffic. Free-floating would be more like the private car, given that you can find parking” – 
Interview 6, Transdev  
 
On the contrary, it’s not clear that a free-floating model really solves the same need as the private car. A 
mobility provider note that you don’t really drop your private car of anywhere – you often plan for a 
return trip home. (Interview 1). The sense of security that gives might be difficult to get in a FFCS, thus 
limiting the distance bracket of such a service to shorter trips, potentially to areas where PT or even 
scooters usually operate. An emerging view is that it is not exactly clear what function a FFCS fills in a 
mobility palette, underlining the need for more knowledge on that type of service (Interview 4; Interview 
9). Collected empirics and discussions with actors reveal a landscape with a high degree of development 
and innovation in a search both for more optimized models but also in search of communicating the value 
of the service in an easier way. However, there has not yet been many policy’s that has benefited the 
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shared mobility business, and in this regard, there are several different barriers on a policy level that could 
benefit shared services and in extension, MaaS (Andersson, et al., 2019).  
 

6.2. Policy Barriers  
6.2.1. Judicial and Economic barriers 

A general problem for carsharing is that it is not defined in law today. As there is no definition of what a 
carsharing service is, it is difficult for municipalities that wants to enact local regulations to do so. This 
has for example been the case in Gothenburg, as the city wanted to enact local parking to facilitate for 
shared mobility services but couldn’t do so (Andersson, et al., 2019; Workshop, 2019). This is however 
under evaluation from the government (Näringsdepartementet , 2019) but actors note that it’s a slow 
process, and that discussion in sharing services on a political level has been ongoing for several years 
(Interview 7). As the rapid pace of innovation in the sector might be higher than the ability to keep up 
from a policymaker side, the low general usage of sharing services has been the main objection to efforts 
for carsharing services, questioning if it’s in the public interest (Andersson, et al., 2019; Workshop, 
2019). An often-mentioned example beneficial to sharing services, that was attempted in Gothenburg, is 
the possibility to get designated parking spots, comparable to PT-stations today (Interview 1). This has 
also been mentioned in the LIMA – project as a natural starting point for increased help for shared 
services (Andersson, et al., 2019). Another central barrier mentioned is an uneven VAT on shared 
mobility services compared to comparable services, such as taxi. One actor describes this as a result of the 
inertia in the system:  
 
“The VAT is an example. Taxi and flight pay 6% today, we pay 25. Indirectly this does not benefit 
sustainable alternatives. […]25% is standard VAT and I guess it has not been pushed that hard (on a 
political level). It’s somewhat slow processes” – Interview 7, Move About 
 
This economic inequity could be seen against a reality where many actors already have low margins. One 
interviewed actor puts this in context, noting that “it makes it difficult to invest more into the service that 
can improve it”, emphasizing the view of shared mobility services as niches in a learning and 
development process in search of momentum (Interview 7). This suggest that a policy change in this area 
can also be a way to help services develop their offering and create more innovation in the sector. It 
further adds to the understanding of both MaaS and shared mobility as sustainable innovations that is still 
to some extent under development and in search of ways both to optimize the model and increasing 
understanding for the service. 
 

6.2.2. Parking a central barrier and enabler 
Costs and access to parking are frequently mentioned as key factors for sharing services to be successful, 
and it has been briefly mentioned as a key reason that some FFCS has left Stockholm (Jelica, 2018). This 
view is largely shared by many actors and parking emerges as a central theme both in terms of 
possibilities and challenges. Parking is a difficulty in city centers due to limited space, but policies to 
increase parking costs has principally become a possibility for sharing services, as they can reduce 
required parking for properties, thus reducing costs (Interview 5; Interview 3). As parking spots on public 
land are owned by the city, flexible services accumulate high costs for parking their cars on streets, 
having to pay regular charge for doing so. Actors note that good working relationships with private 
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providers of parking spots is important in their operations (Interview 1). Parking are generally described 
as a barrier along two dimensions:  
 
A:  Cost 
As described earlier, accumulated parking costs has been a problem for especially FFCS. As these 
sometimes have to stand on street spaces, they then have to pay the same price as visitors, which becomes 
economic burden in a reality where the car is idle during large parts the day (Interview 4) (Andersson, et 
al., 2019). This has, in part, led to the development of the parent company of new, fully electric, 
carsharing service Aimo acquiring parking company Q-park in the Nordic countries. This can secure 
access to parking spots for the company, so that cars avoid costly street spaces and also provide 
availability of charging solutions for the EV: s (Interview 8).  
 
In theory, this might mean that these services are not directly free-floating, but to some extension station 
based as they are utilizing designated parking spots. While some actors note that costs related to the 
private car – such as parking and congestion fees (see 6.2.3 below) can be a possibility to stress the 
benefit of shared services, some actors describe that there are also some lock-in effects in current 
regulations. Today, private car owners in Stockholm can utilize household parking, with lower costs for 
parking if granted such parking (Stockholms Stad , 2020). This can give the private car a relative 
advantage in this domain, thus creating a slight lock in effect for the ownership of vehicles (Interview 4).   
 
B: Accessibility  
In addition to the question of cost, parking is also a question of accessibility, which is central for flexible 
sharing companies to create an attractive service. Actors note that the promise of a FFCS is significantly 
reduced if it is difficult to find spaces to park, which can be the case when FFCS have to compete for 
spots with private cars (Interview 3; Interview 4). The core of the FFCS is to be able to park anywhere, 
offering high flexibility. Guided by the “400m – rule”, some actors note that it sometimes can be so 
difficult to find parking spaces, that one has to drive over 400m to find a spot (Interview 3). One-way 
station-based models might be preferable in practice as these can arrange parking’s within that range, to 
possibly more beneficial prices.  As mentioned earlier, this is also amplified by added complexity that 
charging of electric vehicles bring as shared services gradually move towards an electrified fleet 
(Interview 3; Interview 8). 
 
Parking a driver for increased use of shared services 
Discussions also reveal that costs do not necessarily have to be a barrier. As the aim of the sustainability 
transition is to challenge the private car, the cost has to be compared relative to that. In this regard, many 
shared services can benefit from more fees, as they on net balance can have a larger negative impact on 
private car owners as explained by interview 9:  
 
“...accessibility is the challenge. Parking fees are generally good, it creates incentives for people to see 
the cost of car ownership and look for other services” – Interview 9, UbiGo 
 
Parking is also currently a driver for shared mobility services to extend their business. The combination of 
companies that are looking into becoming more sustainable and reducing the prices of parking creates a 
possibility for sharing services, as they reduce climate impact and allow for a lowering of requires 
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parking spaces (Interview 5; Interview 7; Interview 8). This underlines parking is a strong steering 
instrument for traffic and mobility, but also that its central to understand for any mobility model.  
 
“As prices for parking has soared, tenants are interested of lowering those costs. We also know that there 
often is a latent capacity in parking spaces. This leads to possibilities for optimization of parking and 
further lowering of costs. […] However, for this to work well, there is a need to include sharing services. 
“– Interview 5, Fabege 
 
This underlines parking is a strong steering instrument for traffic and mobility, but also that its central to 
understand for any mobility model. Continuous landscape pressure, where awareness of climate impact is 
getting more widespread prompting businesses to look for mobility alternatives, drives the development 
of this emerging niche where shared services can get a strong foothold. Whereas, often progressive, BRF: 
s are a central customer group, many companies are increasingly interested in the services as well, which 
emphasizes the benefit of a model where both parking and travel mode can be optimized:   
 
We can also offer joint services to larger clients e.g. including sharing services in a parking deal with a 
large client. And that benefits that company too.” – Interview 8, Aimo Park   
 
However, a recurring theme is the slow change of progress and that even though many are aware of the 
benefits, the “change process” can often be quite slow, often due to uncertainty of travel times.  A need 
for network effects to get broader result – “After months of networking with (PT-using) colleagues, they 
finally took the step” once again highlighting the need for increased understanding of these types of 
services (Interview 5).  
 

6.2.3. Congestion Fees 
Another mentioned driver of costs for shared services are congestion fees. Some actors note that as car-
sharing services reduces the number of cars in total in the traffic-system, it would be logical to exempt 
these from congestion tax: 
 
 ” If you exempt pool-cars from congestion fee, that would be good. Shared cars have been shown to 
reduce congestion, so it’s a bit backward that they have to pay that type of fee” – Interview 7, Move 
About 
 
However, this is not the case today. While some actors note that there can be an increased amount of 
incentives and policy-changes in order to create momentum for mobility providers, other actors also note 
that costs related to private car usage in itself is not bad and might favor carsharing services. An example 
is congestion fees which “is a cost but principally it is good as it transfers funds from private cars to PT” 
(Interview 1), thus in extension benefiting shared mobility. As in the case with parking, it can be a way to 
highlight the cost of the private car, and almost be a sales argument for a MaaS-solution:   
 
“Congestion fee can principally rather be a part of the benefit of the service, that for the private car 
owner you don’t have to go through the hassle of dealing with it, all your mobility costs come in one 
invoice at the end of the month” – Interview 9, UbiGo 
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This underlines the nature of shared services as something that’s opposite of the current car regime, 
benefitting from increasing landscape pressure to put a prize on the current development. Even though the 
economic cost is the same, shared services can be positively impacted on net balance.  

 
Figure 9: Domains of challenges and possibilities for shared services 

 
Figure 9 summarizes the different domains of challenges and possibilities related to shared services. The 
different domains are connected in the sense that they affect each other. For barriers related to parking 
and taxes, these can often be seen as two sides of a coin; a cost can be a possibility if made progressive, 
thus emphasizing the possibility for policymakers to create change in the sector.   
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6.3. Possibilities for MaaS in Stockholm   
In general, much of the collected empirics from the interviews has a tendency to move between insights 
of current operations/learning processes and expectations and visions given certain developments and 
trajectories of MaaS. Overall, MaaS is seen as novel and broadly defined and actors often note that there 
is a need to follow the development of different pilots to understand more about what it can mean for 
mobility actors involved. Interviewee 9 also states that: “MaaS is a wide term, anyone can claim it if they 
so want to”. Even though MaaS as a concept has seemingly diverged towards an integrated service with 
high service capability, the core is about challenging the private car ownership, which also is expressed 
by several of the actors (Interview 6; Interview 1; Interview 9).  Overall, several actors express the view 
that MaaS is in an inherent dilemma as the market has to be understood, but this knowledge is difficult to 
acquire as the demand for the service is limited:  
 
“The concept and the market need to be tested, understanding some sort of critical mass. It’s a bit of a 
moment 22, the supply needs to be there to get demand, but difficult to have supply without current 
demand. – Interview 6, Transdev 
 
Actors often describe a sort of catch 22 – situation, where MaaS is dependent on not only proof of 
concept for the model but also the underlying supply of especially car sharing services. However, these 
services have limited ability to gain strong momentum as they both are operating in an unfriendly 
environment but also have a limited market. As mentioned by many actors, MaaS requires well developed 
access to PT and shared mobility options to work well. Stockholm is generally seen as a city with good 
infrastructure and progressive planning when it comes to public transport and possibilities to use micro 
mobility to move about in the city (Interview1; Interview 6). However, limited supply of carsharing 
services was partly the reason for Whim to postpone their introduction in the Swedish market, which was 
due to the problems that arose for different car-sharing services in the city. Transdev had a collaboration 
with SL for piloting Whim in Stockholm in the fall of 2018 but had to pause it, partly because underlying 
supply of mobility services was considered weak when Car2Go and DriveNow left the city (Interview 6). 
 

6.3.1. Ambiguity over definitions and results  
As mentioned, many actors note that MaaS as a concept still is somewhat undefined and can mean many 
things. One explains that the concept has become a something of a buzzword, gaining a lot of attention 
but becoming increasingly broadly defined:   
 
“It has become something of a “briefcase word” – it can really mean many things when you look into it. 
Our view is that it is about creating such an attractive service that it competes with the private car”- 
Interview 6, Transdev 
 
In this sense, it is for many difficult to evaluate it since it can mean so many things. However, when 
discussing MaaS, several actors connects it to the goal of challenging the ownership of the private car 
(Interview 1; Interview 6; Interview 9). Some actors also mention the plethora of other available concepts, 
either directly or during the course of discussion, that often overlap in practice; 
 
 “There is so much now, mobility, mobility hubs etc. Mobility at the core is the ease of moving around, the 
flow. And that gets more important.” – Interview 8, Aimo Park 
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Due to this, several actors express that there is a need for more knowledge about the concept in practice, 
especially in the way that it is an integrated service. Many actors note that MaaS as an integrated third-
party service is not really a reality and that insights from more trials will be needed to be able to evaluate 
what effects it can have. Several actors see potential barriers but are expressing interest both in following 
the development of different MaaS pilots as well as participating if constructed in a good way, guided by 
the previously mentioned search for momentum.   
 

6.3.1. Alignment on goals  
However unclear the definitions and actual practical implication MaaS might be, several actors express 
similar visions and goals for the future of transport, and there seems to be a consensus among actors that 
the future will bring more multimodality in the sustainable city. Actors note that multimodality overall 
will be needed in a future transport system where there is less dependence on a car, as there will need to 
be high accessibility of different transport modes to challenge it. This echoes the statement made by 
Interviewee 1 that shared services has to be considered as a part of the whole system, that “…it does not 
operate in a silo but in an ecosystem of services”. In this sense, actors mention a MaaS solution as a way 
to give easier access to carsharing services and facilitate choice in a way that makes it easier for the 
customer. (Interview 1; Interview 4). This can however be in the form of a multimodal travel planner – 
often described as “not really MaaS” as such an app is not expected to challenge a car in itself. Either 
way, many actors view MaaS as positive to increase understanding of the supply of services on the 
market, as expressed in one interview:   
 
“As shared mobility does not operate in a silo, MaaS can be interesting as a way to make the ecosystem 
of services smoother. MaaS can be a good way to facilitate choice among the ecosystem of services that is 
emerging as a first step.” – Interview 1, Volvo M   
 
Some actors express how in principal, MaaS can solve some of the challenges that shared mobility 
services are facing. MaaS can potentially be a tool to visualize the cost of ownership of the private car 
(Interview 4) and by combining the different modes in a single service, and if MaaS can provide a 
feasible business model, services can get access to the pool of consumers that would otherwise have 
chosen the car (Interview 4; Interview 9). As mentioned, it is often expressed how the private car has 
many “hidden costs”, and MaaS can possibly reveal that and provide a better service. In this regard, it can 
also facilitate a choice between modes that can optimize the multimodal way of travelling. Some actor 
also notes that for a MaaS solution work, there has to be a high degree of involvement from public 
transport actors (Interview 1) PT is generally described as the “backbone” of a MaaS-service and is also 
described in the same manner by property developers when planning new areas, emphasizing the central 
role of PT in a multimodal transport system (Interview 5; Interview 9). Also, interviewee 5 describe how 
travel concepts such as mobility hubs – meaning stations with where several different modal options are 
available to utilize – is highly interesting. This concept echoes the idea MaaS, by offering a multimodal 
platform of services (however possibly not digital). Also, other mobility concepts such as remote working 
is becoming increasingly interesting as a way add sustainability to the system by reducing demand for 
travel (Interview 5). 
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Innovation seen as positive in the sector 
In order to increase knowledge and momentum, many actors see MaaS as innovation that can be positive 
in general, reasoning that if more firms do well, the whole sector grows and also the market (Interview 7).  
Partly as it might improve the ecosystem of different mobility options in itself, but also as it brings 
attention to different modes of transport, which overall is seen as a key to success for new mobility 
concepts. There is a tendency and a will to “try out” different services and see where it goes: “it’s a lot 
about learning what works and not” (Interview 3). Actors often express a pragmatic attitude and are open 
to testing it out, especially in pilot-form, to see what it can bring: 
 
“Today, when testing with UbiGo, we’re trying to be pragmatic and open and see possibilities rather 
than risks” - Interview 7, Move About 
 
Principally we’re interested in participating in different MaaS pilots out there and have been in dialogue 
with e.g. UbiGo and Travis. We’re taking it step by step. […] It’s still early to say the effects but were 
positive to testing the concept. (Sustainable) Innovation in the sector is good in general” – Interview 3, 
Elbilio 
 
However, the attitude is largely dependent on each initiative – it boils down to how each service is 
developed, making it practically difficult to get deeper understanding without evaluating each initiative.  
Many actors still underline that a given prerequisite for MaaS to work is close collaboration and 
alignment of different actors (Interview 3). Other mobility services have chosen not to engage in MaaS in 
Stockholm, as it might not be beneficial to their business model (see customer experience below) 
(Interview 1). Whereas much of the discussions are focused on the transport aspect of MaaS by adding 
different transport modes, some see MaaS as a possibility in terms of integrating different service 
capabilities as a way forward for the future to create value for customers. 
 
” Getting in more values for the customer for the future […] Integration is a huge business opportunity, 
as long as the segmentation of the customer is done well” – Interview 8, Aimo Park  
 
Depending on what is integrated, it can be discussed what constitutes MaaS and not. That mobility might 
extend to other aspects rather than just transport itself is sometimes mentioned in the literature on the 
subject (Heikkilä, 2014). As transport is a derived demand thus adding certain capabilities can lessen that 
demand to begin with. However, it’s not clear exactly what this could be, and it might be a more extended 
vision – the interviewed MaaS operator say that they are open to the idea but that the current focus is to 
continue to learn more about the transport aspect (Interview 9). The closest such integration might be 
parking services, mentioned earlier as a key capability to create an attractive mobility package and which 
some mobility providers already offer services within. However, some actors mention other capabilities 
such as (light) mobility management introductions and collaborations with different companies that drives 
mobility such as food delivery companies (Interview 6; Interview 8). Still, interviewee 8 underlines that 
its very much depending on what specific type of integration that’s in question - “Integration will 
probably go both ways. You have to be thorough with who you’re working with of course” (Interview 8), 
which give emphasis to the fact that each MaaS initiative have to be considered in its context which 
depends on a number of parameters. The perspectives on integration might also be due to different 
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positions in the ecosystem; whereas mobility providers as a radical niche has a clear sustainability lens, 
parking providers and property developers, belong to the current regime, often discuss more direct 
business opportunity in adding more capabilities - not necessarily connected to sustainability - which 
incrementally innovates their service. However, the focus of MaaS efforts today is centered around 
making transport work and creating a common understanding both among actors but mainly among 
people/customers that servitized transport in any capacity is an attractive alternative to the private car. 
Several actors express that a collaborative attitude will be needed for MaaS to work well and that many 
actors will have to be aligned. Still, a principal objection is that it depends on each initiative. 
 

6.3.1. Customer experience  
Servitization strategies suggest that customer centric focus is key to provide value and acquiring insights 
on customers (Vandermerwe & Rada, 1988), a development that is accelerated by high performance ICT 
– systems (Posselt, 2017). In line with reasoning of servitization and a customer-centric focus many of the 
actors notes that the customer experience will be central in providing a powerful shared mobility service. 
The customer experience is driven by two principal rationales; brand and insights from data. One actor 
explains that for the majority of users to give up their car in cities, the service level has to be very high, 
and have the feeling of a “premium service”, thus making the brand important for shared services 
(Interview 1). Other words used to describe the service level is as “seamless”, limiting unnecessary steps, 
and the sense of “flow” in the application (Interview 1; Interview 7) as well as the general brand of the 
sharing provider (Interview 3). The second rationale is the need to acquiring insights from user behaviors, 
to improve the service operations. A logic behind platforms is the ability to own the customer connection 
(Interview 1; Interview 9). In a highly integrated MaaS solution - where a third-party handles payment 
and the interaction with customers- some actors voice that this can be a barrier that they do not want to 
lose their customer experience/connection (Interview 1).  
 
This emerges as a dilemma to solve for actors within MaaS: underlying mobility providers might be 
dependent on customer connection, both to provide an attractive service and understanding more of 
customer behavior, whereas a MaaS – solution also is built on that connection. This further emphasize the 
need for collaboration for MaaS to work and will require a reasonable sharing of data, not only between 
user and service but also between the services. Whereas this problem might not be decisive for a two-way 
carpool as they can tailor their offering to each BRF - UbiGo currently uses carpool based in BRF: s in 
their trials in Hammarby Sjöstad – it might become an issue if a large scale MaaS is to use a more flexible 
carpool with a large operational network. One carsharing actor elaborates that with the advent of more 
AI/machine learning solutions, it can be possible to relocate cars close to “on demand” in the operational 
network, which can raise utilization rates (Interview 1). The utilizations rate is by many is noted as a 
central business – challenge for sharing services to solve. Acquiring these insights on demand from a 
third-party solution in a quick way, can take a lot of efforts from involved stakeholders. In essence, it 
relates to what recurrently are mentioned as the basis for MaaS – that it can show a business model that 
works for all involved stakeholders (Interview 2; Interview 6). This matter might be dependent on the 
agency and the strength of different actors involved. Whereas some actors that have a large share of the 
market might stand more to lose by engaging in MaaS, some actors can benefit as they as of now do not 
have a large share and wants to challenge the current trajectory of the market. However, actors express 
that even though they are in principal reserved towards loosing customer connection, they are still 
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following the concept (Interview 1) and are open for working in such a solution if the conditions are right 
(Interview 3; Interview 4)  
 
Business model has to work to facilitate arguments for a third-party platform:  
 
A central challenge for a MaaS platform mentioned by several actors is that the business model works, 
meaning “that the platform can add some value in itself” as formulated in interview 2. This is seen as 
central for MaaS to be relevant in the long term and provide value for all involved actors by inducing 
mode switching from private car to PT/shared services.  Whereas UbiGo trials show high promise in 
doing so (Interview 9), many actors still express that more evidence is needed from more pilots.  
 
” A sustainable business model for MaaS has not really been proven today. It needs to be shown that 
customers and actors participating in the service can benefit from it, e.g. by getting more customers - 
Interview 2, Region Stockholm 
 
Another question that is raised in some discussions is if MaaS is a public or private concern. Interviewee 
1 note that any MaaS solution is so heavily dependent on PT, and therefore it is most appropriate that it is 
handled by a public actor and that either way, the public engagement has to be really high (Interview 1). 
However, other actors note that if a private handling of the solution can show that it is able to generate 
profit for all involved actors, it’s still of interest and generally positive (Interview 3; Interview 7). From a 
public transport side, the view is that a private actor can possibly have higher “hunger”, and thus be more 
suitable to push a MaaS solution, not least in a startup-phase, and a principal barrier towards high public 
involvement is if it is within the scope of PT – providers to develop MaaS solution (Interview 2).  
 
An initial problem for MaaS has been how to handle the reselling of PT – tickets through a third-party 
platform (Andersson, et al., 2019). This has been a key question for MaaS to resolve, as PT is the 
“backbone” of the service. Two other challenges have been mentioned in relation to this: one is the 
legitimacy question if PT – of which roughly half subsidized – should engage in MaaS at all, as this can 
increase cost for taxpayers. Another is if third party actors should be allowed to resell PT – tickets to 
begin with. Examples from neighboring countries show different paths – whereas Norway has seen MaaS 
as an issue for the common, initiating a public MaaS solution, Finland has seen MaaS as a question for 
the market, and by law stipulating that PT has to allow third party reselling of tickets (Andersson, et al., 
2019).  Under EU-regulations, actors in the transport sector are required to make data available in an open 
format to facilitate possibilities to combine different modes of travelling (Samtrafiken, 2019). Region 
Stockholm has currently chosen a “middle” way, based on willingness from SL. In practice, this means 
that SL can engage with different alternatives that they deem fitting and “step by step” see what it means 
for their business (Interview 2; Interview 9). Also, as noted in both interview 9 and 2, the bundling of 
mobility options affects the usage of the service a lot – even in a fully integrated solution, the effect on 
the transport system and the modal options comes down to how the bundling of the package is done. 
Bundling is done to simplify the process of consuming mobility, not having the user make a consumer 
choice for every trip (which could potentially be a barrier) (Interview 2; Interview 9): 
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“The bundling affects the usage. If you are allowed a certain number of trips, you are likely to use them. 
E.g. if taxi is included, but pay as you go, people tend to use it when they really need to. So, the 
packaging is important” – Interview 2, Region Stockholm 
 
While the lack of clear evidence is somewhat short, interviewee 2 here describes a theoretical “dilemma” 
between sustainability and convenience, which the numbers from Whim to some extent indicate as well: 
if you are allowed a certain number of trips, you will most likely use them, as users in Helsinki that were 
allowed a number of trips also did use them (Interview 2; Interview 9; (Ramböll, 2019)). Thus, 
understanding how the service can be bundled and designed to benefit all involved actors as well as 
sustainability will be a question as complex as important, and is a key parameter when evaluating effects 
of different MaaS – services.   
 

6.3.2. Technical/Integration difficulties  
Some actors also highlight that in order for a MaaS solution to work well, the technical aspect and the 
handling data can be difficult, especially for some services and especially in a more integrated manner. 
One actor explains:  
 
“For us, a barrier specifically for MaaS is the technical integration with the platform. As trust/safety is so 
important, peer to peer (P2P) uses quite a complicated platform to check people supplying and renting 
cars. […] All in all, this makes it difficult for P2P to participate in a more developed MaaS. However, if 
an interesting opportunity arose, we would of course evaluate it. And lower levels of MaaS is of course 
interesting”- Interview 4, Snappcar 
 
This can be a problem specific for this company, as the P2P model might employ extra tight controls in 
their service as the dependence on trust is so high. The general view of other actors when technical issues 
is mentioned is that it might be a barrier, but that its solvable. Interviewee 9 describes: 
 
“It can be a technical challenge to integrate systems for third party reselling. A new system takes some 
time for our developers to integrate. Say we would expand to city Y; we would have to integrate their PT 
system and one of each mode for local service providers. It is a major barrier to cross for a new city 
expansion."  – Interview 9, UbiGo 
 
 Thus, this is a barrier that worth noticing and possibly can grow as larger services is integrated in a MaaS 
– platform. Also, the discussions indicate that it’s a matter of understanding the business logic of each 
firm, which is also confirmed by interviewee 9 describing dialogues with different actors of engaging in 
different partnerships. In this regard, different mobility suppliers might have different technical setups 
that more or less fits with a MaaS -solution.  
 
Many actors also express that while MaaS in theory has many benefits, and that the integration of 
information in real time can bring huge potential in shaping the future of transport. However, the 
realization of those might be quite far into the future as the underlying market of mobility services might 
not be mature enough and still are much in a learning phase. In theory, however, some actors underline 
that the combination of trends can have a large impact on the future.  While not treated explicitly in this 
thesis, many of the interviewed actors note that automation is a natural technical development that can 
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solve many of the issues that might be related to MaaS and services today. One actor described higher 
levels of automation as a “game changer”, automated vehicles might combine the flexibility of a taxi and 
the on-demand potential of a free-floating model, which can make it easier to tail solutions to customer 
and also work on-demand (Interview 3). This might however be several decades into the future before a 
reality.  
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6.4. Possible implications for electrification 
During discussion with actors, the intersection between electrification and the development of shared 
solutions were often mentioned as an area of increasing importance in the future. Whereas the increased 
(or preparation for) adoption of EV:s already was evident amongst many of the actors , the impact shared 
solutions might have on electrification seems largely dependent on the technological development for the 
vehicles themselves, mainly due to that the steady development of the range of vehicles largely 
determines charging patterns. The discussions were centered around three broad themes, starting from the 
point of where electrification stand now, to smaller impacts that can be seen already and discussion of 
future scenarios. 
 

1 Electrification as the way for future sustainability  
2 Developing charging with a shared customer in mind and some early implications   
3 Discussions of charging patterns and possibility for smart integration in future scenarios 

 
6.4.1. Electrification as the way for future sustainability  

Evidence from literature reveals that electrification already has considerable momentum and that actors 
already are planning for a rapid increase of EV: s for the future. In discussions with actors, there is a wide 
agreement that electrification is the given way forward to create sustainability in the transport sector, as 
the trend of increasing electrification will become stronger in the future and is an enabler of zero emission 
transport. As the overall goal of almost all actors is to move in a more sustainable direction, many 
indicate a strong belief in that EV: s will become more widespread in the future and that they are also in 
different degrees working in this direction. In this regard, it is the standalone option for creating zero 
emissions and interviewee 7 notes that EV is the standalone option for creating zero emissions. The 
biggest alternative is hydrogen fueled cars, but they do not have the same performance (Interview 7).   
 
Collected empirics reveal that actors see electrification as a natural way of the future for transport, but this 
does not necessarily mean that shared mobility and MaaS in itself is dependent on electric vehicles; any 
shared model can use any type of car, and interviewee 1 notes that the life-cycle perspective of cars 
should be remembered (Interview 1). However, as a radical niche, the vision of many of the carsharing 
alternatives to create a sustainable change contrary to current practices, and interviewee 3 notes that the 
overall low utilization of private cars is unsustainable, and the possibility to include renewable energy 
sources is good, thus, sustainability is central (Interview 3).  
 
In this regard, zero emission vehicles are a natural step. Electrification is by many described as an enabler 
of shared services – e.g. interviewee 2 describes it as a “way to motivate a usage” for people choosing to 
give up their car (Interview 2). This is also made possible by the increasing technological maturity of 
electric vehicles, where the range is becoming increasingly better.  Literature also suggests that electric 
vehicles can suit shared services – EV:s generally have a higher upfront investment, but lower operating 
cost (Kamiya & Teter, 2019), benefit shared services compared to owning the car privately. This implies 
a need for green electricity supplied to the grid – seen as a given precondition, this is almost taken for 
granted in discussions. This might be due to the renewable mixture Sweden already has in their electricity 
supply but is nevertheless a key attribute to the electrification of vehicles (Interview 3).   
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6.4.2. Developing charging with a shared customer in mind  
Challenges emerges with EV: s as the charging adds a layer of complexity to the service. A key resource 
that is mentioned is a well-developed infrastructure for charging. Flexible sharing services will have 
problems to use EV: s if they cannot access charging in a way that suits their operational network. Thus, 
an increased distributed network of infrastructure across will be important in the future (Interview 1; 
Interview 3). This will require cooperation between parking providers and mobility services to secure 
charging access (Interview 1). Even though shared cars possibly will be used more than a private car, this 
does not necessarily mean a higher need for fast charging (Interview 3; Interview 7). As range of vehicles 
is increasing, the need to charge during the day is decreasing, and it’s possible to charge a larger part of 
the fleet overnight (which would be slow charging), for examples in parking garages. This has been the 
case in Stockholm with Aimo, which can utilize their parking sister company to charge cars overnight in 
their garages (Interview 8) which points out the importance of the technical development of the cars. As 
has been the case with other flexibility issues, two-way sharing services might circumvent this issue by 
installing charging at their different stations (Interview 3; Interview 7). Actors are also mentioning that 
the increasing electrification will require increasing capacity in the electricity grid, and that indications of 
strained grid capacity already can be noted (Interview 5; Interview 6). This development is expected to 
increase in importance, especially with the advent of new power tariffs being introduced to the Swedish 
electricity market, possibly creating costs for actors (Interview 3).  
 
One actor highlights the importance of thinking in terms of sharing rather than ownership also in terms of 
charging. A risk is that the planning of charging infrastructure already follows the current regime, further 
acting as a lock in – mechanism for the private car ownership. As one mobility provider explains:  
 
” In the future there will be a lot more EV: s […] Cooperation with property development will be needed, 
both private and companies to get charging in the garages. It’s not clear that charging will be put at the 
right spots if you think in terms of ownership rather than shared solution” – Interview 1, Volvo M  
 
As described earlier, central themes for MaaS and shared mobility services are accessibility and user 
centric view, and that need for a seamless experience is important. This has implications for 
electrification, as it is important to be able to also charge a shared electric car in the most seamless way 
possible. As users of shared services is invited to connect charging (if possible) when parking their car, 
mobility providers express that the tolerance towards manual/tedious elements is seemingly less for the 
shared users (Interview 1; Interview 7). One example given is that the large variety of charging 
connectors in general can be confusing for users, impairing the user experience of the service (Interview 
1). Another is that extra steps for verification when charging – charging providers often want an extra 
verification through a “badge” in addition to the app - can lead people to just not connect/activate 
charging, and mobility providers have to intervene to ensure that the charging level is enough for the next 
user (Interview 7).  
 
” In practice it’s difficult to make people take too many steps to charge a shared car […] In a shared 
model it really has to be simple and efficient – zero hassle” – Interview 7, Move About 
 
This may indicate a needed development in the standards supporting inter-operable charging 
communications & control. i-e- for seamless charging that can have plug and play type functionality. This 
is supported in ISO 15118, but may need to be implemented to a further extent (SIS, 2019).   
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6.4.3. Early implications  

As early evidence of pilots has shown, MaaS can lead to a higher utilization of PT, thus meaning more 
people traveling electric. This mode of transport is however in general already is electrified. In 
Stockholm, this is true for rail services, and increasingly so for buses in the 2020 – 2030 timeframe. 
Another aspect highlighted by interviewee 2 is that electrical drive also possibly can create less noise and 
marginally be more energy effective (Interview 2).  
 
“Electrification can have an advantage. For PT, the rail bound PT has long been electrified. And buses 
are getting there as well even though it has been fossil free for some time. It’s possible that electrification 
also reduces noise and is possible more energy effective.” – Interview 2, Region Stockholm. 
 
Indications from discussions is that impacts of electrification of PT will probably be dependent on the 
same parameters as for cars, with the technical development of the vehicles shaping the trajectory of the 
impacts. Interviewee 6 explains that it also depends on the planning and the combination with the 
different lines:  
 
“The charging of the buses depends, there are many different technical solutions. Those with charging 
from above through pantograph might be suitable for core - lines. Buses in rural setting with need of 
flexibility might need batteries. So, it depends”- Interview 6, Transdev 
 
Thus, the implications will be reliant on both the underlying technology but also how different PT – 
planners use different vehicles for different type of lines in the system. A higher battery capacity and 
different battery solutions will be important as they can increase flexibility, however depending largely on 
the different local conditions (Interview 6). 
 
Charging Patterns:  
A topic that is discussed by some actors is different implication for charging patterns. It is possible that a 
largely electrified fleet lead to increase peak demand for electricity, especially as more PT is used. 
Interviewee 6 exemplifies with the electrification of buses in cities. All else equal, charging patterns 
might follow the general behavioral pattern of high demand in morning and afternoon, as people commute 
to work: However, this is also largely dependent on the technical trajectory of the charging of buses, as 
buses charged with pantograph has a smoother outtake from the grid. However, if a lot of the cars are 
charged through depo, this can lead to peak demand situations and strategies to handle that (Interview 6)  
 
“Electrification is a huge trend right now, but it pressures power output and might expose bottlenecks. As 
bus-fleets is electrified, a scenario is that they are charged according to travel patterns if they are 
charged at a depo, which increases peak demand. So, a challenge is to find smart solutions to smoothen 
the peaks” – Interview 6, Transdev 
 
This highlight the need for well-planned fleets of vehicles with regards to charging if it is to work at scale. 
If buses are charged through depo, they would inevitably come back to the station at the same time, 
increasing the likelihood of peak demand for electricity (Interview 6). For cars, actor’s express ambiguity 
of implications for charging patterns, but that the increase in range for EV: s leads to charging overnight:  
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“In the future, I think that it’s more likely that cars are charged at home rather than at a “gas 
station”[…] The range is already getting better, up to 40, 50 miles*, that is seldom used during a day, 
which fits home-charging” – Interview 3, Elbilio 
 
Some actors note that the charging pattern can be impacted by a higher utilization of shared vehicles 
(Interview 1; Interview 6). In a future scenario, it is possible that the utilization rate of shared cars is 
higher compared to a private vehicle today. As carsharing services increasingly are looking to increase the 
utilization-rate of the cars, this can have implications for charging patterns. One mobility provider 
describes that in a “perfect case” with more B2B customers, utilization can get much higher, with less 
time were the car stands idle. This would increase the need for fast charging in the city for EV: s: 
(Interview 1)  
 
“In a b2b + b2c scenario utilization might become quite high. But then, there needs to be a good 
infrastructure for fast charging. It’s possible that time between charging is limited and slow charging is 
not enough, that affects dependability – you do not want to sit in a car with 20% left in the afternoon 
when going for groceries, it’s not dependable – Interview 1, Volvo M 
 
This also underlines the need to understand charging in terms of dependability – even though the level of 
charge might be enough from a theoretical standpoint, the practical reality for sharing operators is that 
customers want to feel that they can depend on the service, which can mean that operators benefit from 
keeping a high level of charge (Interview 1). However, this is an area where there is a need for more 
understanding of user preferences. On the contrary, many actors note that the technical development for 
EV: s is very rapid and that the range often is enough so that it does not have to be charged during the 
day, and that slow charging might be well enough. Also, it is not evident that the utilization rate of cars 
will be so high that it really becomes a difficulty to have charged cars. This suggests that the effects of 
MaaS and shared mobility is largely dependent on the technical development of the electric cars, as well 
as the usage patterns of the different services (Interview 3; Interview 7; Interview 8). 
 
Interviewee 7 also notes that the increasing range leads to cars being charged overnight, as they seldom 
risk running out of power during the day (Interview 7). Actors also express how to some extent, this is 
also depending on the different cars – some cars have a very high range, whereas others have less 
(Interview 3; Interview 8). Two-way stations can in essence circumvent this issue as they can charge “at 
home”, but even for more flexible solutions, the general usage pattern and the range of vehicles is 
indicating that it would not entail widespread distribution of fast charging (Interview 7).  Related to this 
topic, actors briefly mention the possibility the intersection between electrification and mobility as 
“interesting”, and that the value of information from the electricity grid might become more important 
and interesting to understand in terms of what it can bring for MaaS (Interview 3; Interview 7; Interview 
9). The best example of this might be vehicle to grid (V2G) concepts, which could be suitable to use for 
sharing operators with large fleets. This is often expressed in a theoretical or hypothetical manner, 
indicating that it’s still years away. Still, it is worth noting that shared car fleets could potentially offer a 
flexibility service to the grid via V2G in the future. Given that chargers support V2G functionality and the 
vehicles as well, this can have implications for the role of energy utilities in future MaaS solutions.  
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Technical maturity of cars a minor barrier 
Some actors note that the technical maturity of some cars has been an issue when working with EV: s. 
Whereas some models such as Tesla has a high maturity – meaning better range and capacity - some cars 
are seemingly operating on limited capacity, which can be a problem for some operators. One mobility 
provider explains: 
  
” For us, there has been some minor issues with EV: s. (To enable our service) We install 
hardware/software that measures kilometers, fuel etc. This can be tough in some EV: s - apart from Tesla 
- as many seems to operate on a small battery buffer. The range is not massive to begin with, and if it’s 
cold outside and you also need to install something more – that has shown to drain the system. – 
Interview 4, Snappcar 
 
Also, another mobility provider expresses how some models can have technical issues and that some are 
more mature than others (Interview 7). Tesla is mentioned by some as the car with a high technical 
maturity (Interview 3; Interview 4). However, it is implied in discussions that as the development is so 
rapid, more models with a technical level comparable to e.g. Tesla might be available in relatively short 
time.  
 

6.4.4. Mapping the implications for actors within electrification 
When analyzing the discussions, the topics and impacts can be divided into three steps, each further into 
the future and thus with increasingly higher degree of abstraction, meaning that its increasingly 
hypothetical scenarios as it depends on how MaaS plays out. The impacts today is as obvious as they are 
important, in the sense that to enable a sustainable transition, electricity infrastructure has to be adequate 
and then supplied electricity renewable. Overall, there is a need to follow the technical development of 
cars and understand more on charging patterns of flexible car-sharing models. Summarized in figure 10, 
What can be seen is that:  
 

A. Today, EV: s is motivating a usage of sustainable services and enabling lower, possibly zero 
emissions. This underlines the importance of that supplied electricity actually is renewable, and 
that electricity can be supplied in all cases, meaning adequate infrastructure and capacity in the 
grid. Some actors indicate that bottlenecks in the electricity grid is already starting to show, an 
issue that likely will increase in the future, highlighting the need for deliverability of electricity.  

 
B. In the medium term, the importance for collaboration with electricity and charging suppliers to 

create what broadly can be defined as seamless solutions will become increasingly important. 
This means that the development of solutions with a “shared paradigm” in mind, meaning a 
customer centric focus. This can e.g. mean easier interfaces for charging and simplified steps for 
confirming identity. Also, investigations into impacts on charging patterns will become relevant 
as there possibly is more information on how cars are moving as the shared ecosystem gain more 
momentum.  

 
C. In the longer term, continuous work in investigating what value electricity information can have 

in an integrated service will become important. This is concepts related to the smart city, but V2G 
is a clear possibility if larger parts of society are electrified. There might currently be a lack of 
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existing relationships between e.g. energy utilities and mobility companies in this regard, 
however, it is something that might become necessary in a future where electricity information 
can provide value for mobility and vehicle operations. 

 
Figure 10 Timeline of impacts for electrification 
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7. Conclusions  
This chapter presents the central findings from the results and analysis of the thesis followed by 
suggestions for further research and delimitations of the study.  
 
The interviews and the literature provide many observations on the attitudes and opinions of different 
stakeholders on the future of sustainable transport and the impact it might have on the future of MaaS and 
electrification. The conclusions are summarized in 5 key points below to answer the overall research 
question and sub questions guiding the research:  
 
RQ: How can MaaS shape the sustainable development of Stockholm with regards to electrification of 
private vehicles?  
 
SQ: What has been problems for shared mobility services in Stockholm before?  
 
Flexible carsharing services drive a lot of cost in a market yet in its infancy 

• Communicating the value of a service is a big challenge both for mobility providers and MaaS. 
Many customers might not have a clear picture of the total cost of car ownership and central in a 
sustainable transition is thus a more widespread understanding and knowledge of alternatives to 
the car however such processes often span over long period of time. 

• Car-sharing services are operating with low margins to begin with. While “traditional two – way 
“sharing services has shown promise in relatively smaller scale, the aim to challenge the private 
car ownership has led to search for more flexible models such as FFCS which potentially can 
create more accessibility and flexibility over larger areas.  

• The radicality puts a strain on the ability for services to last long – high overhead costs in a 
limited market and a need to both develop the service and create awareness, requires large 
financial assets. It is also not clear exactly what mobility-need a flexible sharing service can solve 
for the user.  

• Difficulties for free floating carsharing services trying to sustain their operational networks and 
create larger accessibility as large operational networks drive a lot of costs – e.g. cars need to be 
manually moved around in the network. Cars also have to pay for parking, fees and congestion 
tax which quickly aggregate to larger sums in an industry that has not yet reached wider segments 
on the market. This makes it difficult to sustain operations for a long time in a regime that does 
not yet benefit shared services.  

 
Different policy actions can benefit shared services and increase momentum for MaaS 

• Primary challenge is to increase information and awareness in the market to create momentum 
around a sustainable transition. Still, limited actions from a policy perspective has not been 
beneficial for shared mobility. Several policy measures can improve the settings for MaaS and 
increase possibility for shared mobility services to break through.  

• Defining car-sharing services in law can strengthen the development of MaaS in Stockholm by 
enabling supportive local legislations, such as designated parking spots for shared services. 
Different economical means such as normalized VAT, “progressive” congestion tax and 
normalized costs in a corporate setting can increase momentum for mobility services further. 
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Parking emerges as a key enabler – has a central barrier for some services but has also allowed 
sharing services to gain foothold 

• Parking emerges as a key enabler. FFCS in Stockholm has explicitly mentioned parking as a clear 
barrier to expanding their business before. Currently, there is no legal definition of shared 
services which prohibits action to benefit them.  

• Parking is closely related to access which is increasingly important to create attractive sharing 
services, as it increases their flexibility and potential value to the customers. Designated parking 
spots for mobility services could be a way forward to increase accessibility.  

• Parking is also a central driver of costs for flexible sharing services, as they often have to stand 
idle in the streets and pay regular parking fees, which hurts already strained margins.  

• Parking has also been an enabler for shared services – increasing costs of parking for property 
owners through progressive planning has made mobility services attractive, as they can reduce 
parking-costs for companies and BRF: s. Continuous progressive planning and efforts to make tax 
deductions for company mobility can strengthen this foothold.  

 
SQ: What are main possibilities and challenges for implementation of MaaS in Stockholm today? 
 
MaaS in its infancy but signs of increasing landscape pressure towards a more sustainable system  

• MaaS seen as novel concept with inherent ambiguity – discussions often on conceptual level as 
definition of MaaS is broad and that it also can mean many things. Nevertheless, there are many 
discussions and awareness of the concept, interest in following it. 

• Development of MaaS connected to development of shared mobility and PT is the backbone of 
any MaaS solution. Sharing services is a novel ecosystem under development, with actors in 
learning processes and in search of momentum, as both shared mobility providers and MaaS 
providers looking to change the current private car regime. Still a need to understand different 
modal options and their role in the mobility palette, as some might overlap with other modal 
choices in an integrated solution.  

• As a way of creating momentum for shared mobility services, actors are generally positive to 
innovation in the sector and MaaS but reserved depending on the development of the concept and 
pointing put the lack of viable examples. Ease of use and customer experience is also needed in 
any mobility service. Actors express a guarded attitude towards a higher integration on the basis 
of losing customer connection as it impairs the possibility to create a flow in their own service 
and acquire the right insights on the customers, highlighting the importance of collaboration 
between actors for MaaS to work. A viable business model for all stakeholders on larger scale 
needed to get more clear alignment among stakeholders. The way forward characterized by pilots 
and experiments to increase learning processes.   

• MaaS does not operate in a silo and requires continuous progressive planning on a city level to 
work.  There is a general agreement on the goals of MaaS, as multimodality and integration of 
services is a key to providing a good transport system in the future, especially as a way to 
facilitate choice among mobility services. MaaS and shared mobility as a concept has large 
possibilities to work in Stockholm because of a good PT system and a relatively progressive 
planning for mobility. Private car will still have a clear role in rural areas of Stockholm – as 
MaaS is likely to be gain foothold in urban regions with high access to PT. 

 



 73 

SQ: How can mobility services and MaaS impact e-mobility in the Stockholm area? 
 

There is a clear trajectory towards a future electrified shared mobility but technological 
developments of vehicles steers direction and impact on the system 

• Mutual view among actors that EV: s will likely be an integral part of a future MaaS solution as it 
aligns with visions and goals. Integrated MaaS – platforms do not directly consider electrification 
as a central aspect at the moment, but EV: s motivates a usage of shared services and 
development of MaaS will likely go hand in hand with the increasing trend to an EV fleet.  

• To realize the sustainability promise, electricity from renewable energy sources is central, as well 
as access to infrastructure and deliverability of electricity in a future where grid constrains might 
become more common. Electrified vehicle fleets highlight the need for large and developed 
electricity infrastructure in cities, especially in connection to parking spaces. Also, planning of 
infrastructure and charging solutions should be installed with a shared mobility perspective to 
avoid lock in effects for private vehicles.   

• The backbone of MaaS will be PT and a MaaS – solution in Stockholm will likely increase travel 
with PT. This will per definition increase travel with electrified options as PT to a large extent is 
electrified. However, movement and charging patterns for EV in PT (mainly buses) as well as for 
carsharing will depend mainly on the technological development of vehicles and mix of vehicles 
in the fleet. Dependability-concerns might increase the need for more infrastructure of fast 
charging and easier charging solutions but increasing range of EV: s indicate that charging can be 
done overnight, either at home or in parking-garages.  

• Creating charging solutions and deploying charging stations with shared services will become 
increasingly important to facilitate for shared services. As shared services are user centric and 
looks to create a high service value, charging has to be developed with the same mindset.  

• In the longer term, investigating how data on charging patterns and electricity consumption might 
be utilized in integrated services can become more interesting, and concepts such as V2G can 
potentially create new business opportunities. There is currently an absence of relationships 
between mobility companies and e.g. energy utilities in this regard, but it is something that can 
become increasingly important in the future where electricity information can provide value for 
mobility providers and users.  
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8. Future Work  
As MaaS is a novel concept and there is a large need to understand more about its implications, it is of 
general interest to evaluate more pilots and trials in order to determine what impact MaaS can have on a 
transport system. From this thesis, there are several aspects to MaaS worth investigating further.  
For shared services, an interesting area of investigation is to explore how user preferences and user 
behaviors are related to the car and the ownership of it, and subsequently how feelings of similar 
dependence and trust can be created in a shared service  
 
A practical area of investigation that can benefit MaaS is to further research what type of modal options 
cover what “bracket” in the mobility palette and in what setting, to get deeper insight into how modal 
options can complement one another. Also, as bundling of mobility services in a MaaS solution have 
impact on user preferences, it is relevant to study further how different bundles impact mobility patterns. 
In the medium to longer term, it can be worth to explore if and how vertical integration of different 
mobility options outside of transport, such as food or product deliveries, can impact derived demand for 
travel. 
 
The intersection between electrification is worth further exploring. In general, quantitative studies on 
movement and charging of shared EV can increase understanding on the impact for charging patterns as 
well as how infrastructure can be appropriately expanded to fit shared mobility needs. In a longer 
perspective, it is worth investigating – preferably through engaging in pilots - how information from 
electricity grid can be utilized to improve MaaS, given many underlying EV: s in the modal options - 
concepts such as V2G has touched upon this already. For shared services, this can be part of a potential 
business case if both vehicles & chargers supporting V2G functionality is present. Balanced against the 
availability of the vehicles in the fleet, it is interesting to research further what level of flexibility service 
provision they could commit to. As intermittent energy production is increasing on the supply side, an 
example can be to investigate if and how such grid information can be included in a mobility app to 
manage electricity demand, possibly creating win-win situations. 
 
  



 75 

9. References 
Länsstyrelsen, 2013. Klimat- och energistrategi för Stockholms län- Rapport 2013:8, Stockholm: 
Länsstyrelsen i Stockholms Län . 

Ampudia-Renuncio, M., Guirao, B. & Molina-Sanchez, R., 2018. The impact of free-floating carsharing 
on sustainable cities: analysis offirstexperiences in Madrid with the university campus. Sustainable Cities 
and Society, Volume 43, pp. 462 - 475. 

Anderberg, B., 2018. Här är önskelistan från bildelningsföretaget. [Online]  
Available at: https://www.aktuellhallbarhet.se/miljo/klimat/har-ar-onskelistan-fran-bildelningsforetaget/ 
[Accessed 01 2020]. 

Andersson, K., Schnurr, M. & Holmberg, P.-E., 2019. Regelverk och policy i relation till MaaS - 
Kartläggning, Stockholm: RISE. 

Aretun, Å. & Nordbakke, S., 2014. Developments in driver’s licence holding among young people - 
Potential explanations, implications and trends, Linköping: VTI. 

Arthur D Little, 2013. The Future of Mobility 2.0 - Imperatives to shape extended mobility ecosystems of 
tomorrow, s.l.: Arthur D Little Future Lab . 

Arthur D Little, 2018. The Future of Mobility 3.0 - Reinventing mobility in the era of disruption and 
creativity, s.l.: Arthur D Little Future Lab . 

Banister, D., 2008. The sustainable mobility paradigm. Transport Policy, 15(2), pp. 73-80. 

Blanco, S., 2016. Autoblog. [Online]  
Available at: https://www.autoblog.com/2016/03/17/car2go-kills-all-ev-fleet-san-diego-gas-
cars/?guccounter=1&guce_referrer=aHR0cHM6Ly93d3cuaWVhLm9yZy9jb21tZW50YXJpZXMvc2hhc
mVkLWF1dG9tYXRlZC1hbmQtZWxlY3RyaWM&guce_referrer_sig=AQAAAA_-n-
8X6ERSbyjM57G40O7AFD4RE-NC35Vws67g 
[Accessed 07 01 2020]. 

Blomkvist , P. & Hallin , A., 2014 . Metod för teknologer - Examensarbete enligt 4-fasmodellen. Lund: 
Studentlitteratur. 

Bonthron, B., Bornstein, J., Fishman, D. & Goodall, W., 2017. The rise of mobility as a service - 
Reshaping how urbanites get around. Deloitte Review , Issue 20. 

Boons, F., Montalvo , C., Quist, J. & Wagner, M., 2013. Sustainable innovation, business models and 
economic performance: an overview, s.l.: Journal of Cleaner Production. 

Brandstätter, G. et al., 2016. Overview of Optimization Problems in Electric Car-Sharing System Design 
and Management. Georg BrandstätterClaudio GambellaMarkus LeitnerEnrico MalagutiFilippo 
MasiniJakob PuchingerMario RuthmairDaniele Vigo, pp. 441 - 471. 

Brenden, A. P. et al., 2018. EN AKTIVITET I SAMVERKANSPROGRAMMET – NÄSTA GENERATIONS 
RESOR OCH TRANSPORTER, Stockholm: Vinnova . 



 76 

Brundell-Freij, K., Miranda Thyrén, F., Wadström, E. & Papakatsikas, N., 2019. DELAD MOBILITET 
IDAGOCH I FRAMTIDEN, Stockholm: WSP Advisory. 

Christensen, C., 1997. The Innovator's Dilemma: When New Technologies Cause Great Firms to Fail, 
s.l.: Harvard Business School Press . 

Christensen, C., 2006. The Ongoing Process of Building a Theory of Disruption, s.l.: Journal of Product 
Innovation Management . 

Christensen, C. M., McDonald, R., Palmer, J. & Altman, E. J., 2016. Disruptive Innovation: Intellectual 
History and Future Paths, s.l.: Harvard Business School, Working Paper 17-057. 

Ciari, F. & Becker, H., 2017. How Disruptive Can Shared Mobility Be? A Scenario-Based Evaluation of 
Shared Mobility Systems Implemented at Large Scale. Disrupting Mobility Impacts of Sharing Economy 
and Innovative Transportation on Cities, pp. 213 - 238. 

Dickinson, J., Isaksson, K. & Gullberg , A., 2016. Hållbar Transportplanering? Jämförande studie av 
policy och planering i storstadsregionerna Stockholm, Vancouver och Hamburg, Stockholm: 
Naturvårdsverket. 

Eckhardt, J., Nykänen, L., Aapaoja, A. & Niemi, P., 2018. MaaS in rural areas - case Finland, s.l.: 
Research in Transportation Business & Management, Volume 27, Pages 75-83. 

European Commission, 2020. The Eco-innovation Action Plan. [Online]  
Available at: https://ec.europa.eu/environment/ecoap/about-action-plan/objectives-methodology 
[Accessed 16 02 2020]. 

Firnkorn, J. & Müller, M., 2011. What will be the environmental effects of new free-floating car-sharing 
systems? Thecase of car2go in Ulm. Ecological Economics, Volume 70, pp. 1519 - 1528. 

Firnkorn, J. & Muller , M., 2015. Free - floating electric car sharing - fleets in smart cities : The dawning 
of a post - private car era in urban environments?. Environmental Science & Policy, Volume 45, pp. 30 - 
40. 

García, J. R. R., Lenz, G., Haveman, S. & Bonnema, G. M., 2019. State of the art of electric Mobility as a 
Service (eMaaS):an overview of ecosystems and system architectures. Lyon, 32nd Electric Vehicle 
Symposium. 

Geels , F. W., 2007. Transformations of Large Technical Systems: A Multilevel Analysis of the Dutch 
Highway System (1950 - 2000). Science, Technology, & Human Values, 03, pp. 123 - 149. 

Geels, F. W., 2004. From sectoral systems of innovation to socio-technical systems Insights about 
dynamics and change from sociology and institutional theory. Research Policy, Volume 33, pp. 897-920. 

Geels, F. W., 2010. Ontologies, socio-technical transitions (to sustainability), and the multi-level 
perspective. Research Policy, 39(4), pp. 495-510. 

Geels, F. W., 2012. A socio-technical analysis of low-carbon transitions: introducing the multi-level 
perspective into transport studies. Journal of Transport Geography, Volume 24, pp. 471-482. 



 77 

Geels, F. W., 2012. A socio-technical analysis of low-carbon transitions: introducing the multi-level 
perspective into transport studies. Journal of Transport Geography, Volume 24, pp. 471-482. 

Geels, F. W., 2015. Incumbent firms in green growth and system innovation. [Online]  
Available at: https://www.slideshare.net/OECD_ENV/session-1-presentation-by-frank-geels 
[Accessed 01 03 2020]. 

Geels, F. W., 2018. Disruption and low-carbon system transformation: Progress and new challenges in 
socio-technical transitions research and the Multi-Level Perspective, s.l.: Energy Research & Social 
Science. 

Geels, F. W., Kemp, R., Dudley, G. & Lyons , G., 2011. Automobility in transition?: A socio-technical 
analysis of sustainable transport. 1 ed. s.l.:Routledge. 

Geels, F. W. & Schot, J., 2007. Typology of sociotechnical transition pathways. Research Policy, Volume 
36, pp. 399-417. 

Gullberg, A., 2015. Här finns den lediga kapaciteten i storstadstrafiken , Stockholm: Centre of 
sustainable Communications, KTH . 

Hawkins, A. J., 2019. Ford’s on-demand bus service Chariot is going out of business. [Online]  
Available at: https://www.theverge.com/2019/1/10/18177378/chariot-out-of-business-shuttle-
microtransit-ford 
[Accessed 14 10 2019]. 

Heikkilä, S., 2014. Mobility as a Service - A Proposal for Action for the Public Administration, Aalto: 
Aalto University School of Engineering . 

Hietanen, S., 2019. The Real Lesson of Electric Scooters. [Online]  
Available at: https://whimapp.com/the-real-lesson-of-electric-scooters/ 
[Accessed 05 03 2020]. 

Hinkeldein, D., Schoenduwe, R., Graff, A. & Hoffmann, C., 2015. Who Would Use Integrated 
Sustainable Mobility Services – And Why?, s.l.: Sustainable Urban Transport (Transport and 
Sustainability, Vol. 7, p 177-203). 

Hoppe, W.-D. & Schmitz, K., 2017. The future of automotive mobility, s.l.: Arthur D Little. 

Iacobucci, J., Hovenkotter, K. & Anbinder, J., 2017. Transit Systems and the Impacts of Shared Mobility. 
Disrupting Mobility Impacts of Sharing Economy and Innovative Transportation on Cities, pp. 65-76. 

IEA, 2019. Global EV Outlook. [Online]  
Available at: https://www.iea.org/reports/global-ev-outlook-2019 
[Accessed 10 01 2020]. 

INTERMETRA - Business & Market Research Group AB, 2018. Kombinerad Mobilitet - 
Kundperspektiv. [Online]  
Available at: https://samtrafiken.se/wp-content/uploads/2018/02/Intermetra-studien_Kombinerad-
mobilitet-kundperspektiv-v5.pdf 
[Accessed 11 11 2019]. 



 78 

Interview 1, 2019. M Volvo Car Mobility [Interview] (22 11 2019). 

Interview 2, 2019. Region Stockholm [Interview] (28 11 2019). 

Interview 3, 2019. Elbilio [Interview] (06 12 2019). 

Interview 4, 2019. Snappcar [Interview] (12 12 2019). 

Interview 5, 2019. Fabege [Interview] (30 12 2019). 

Interview 6, 2020. Transdev [Interview] (13 01 2020). 

Interview 7, 2020. Move About [Interview] (16 01 2020). 

Interview 8, 2020. Aimo Park [Interview] (17 01 2020). 

Interview 9, 2020. UbiGO [Interview] (23 01 2020). 

Järfälla Kommun, 2019. Nya sätt att resa i Barkarbystaden - bilpool, hyrcykel och elscooter. [Online]  
Available at: 
http://www.barkarbystaden.se/nyheter/nyasattattresaibarkarbystadenbilpoolhyrcykelochelscooter.5.4bf7f5
6816db470d9c651067.html 
[Accessed 12 01 2020]. 

Jelica, D., 2018. Car-Sharing Services Struggle to Survive in Sweden. [Online]  
Available at: https://www.drivesweden.net/en/car-sharing-services-struggle-survive-sweden 
[Accessed 01 2020]. 

Jittrapirom, P. et al., 2017. Mobility as a Service: A Critical Review of Definitions, Assessments of 
Schemes, and Key Challenges, s.l.: Urban Planning, Volume 2, Issue 2, Pages 13-25. 

K2 Centrum, 2017. Omvärldsanalys 4, K2s Strategiska Case: Integrerade Mobilitetstjänster. Tentativt om 
kunder, användning och effekter, Lund: K2. 

Kamargianni, M. & Matyas , M., 2017. The Business Ecosystem of Mobility-as-a-Service, London: UCL 
Energy Institute, Urban Transport & Energy Group. 

Kamiya, G., Palmer, K. & Teter, J., 2018. Do automated cars dream of electric sharing?. [Online]  
Available at: https://www.iea.org/commentaries/do-automated-cars-dream-of-electric-sharing 
[Accessed 11 01 2020]. 

Kamiya, G. & Teter, J., 2019. Shared, automated… and electric?. [Online]  
Available at: https://www.iea.org/commentaries/shared-automated-and-electric 
[Accessed 10 01 2020]. 

Karim, D. M., 2017. Creating an Innovative Mobility Ecosystem for Urban Planning Areas. Disrupting 
Mobility Impacts of Sharing Economy and Innovative Transportation on Cities, p. 28. 

Karlsson, M., Sochor, J. & Strömberg, H., 2016. Developing the ‘Service’ in Mobility as a Service: 
Experiences from a Field Trial of an Innovative Travel Brokerage, s.l.: Transportation Research Procedia, 
Volume 14. 



 79 

Länsstyrelsen, 2009. Förslag till länsplan för regional transportinfrastruktur i Stockholms Län 2010. 
Remisshandling 15 juni 2009. Rapport 2009:13, Stockholm: Länsstyrelsen i Stockholms Län. 

Lantz, A., 2013. Intervjumetodik. Lund: Studentlitteratur . 

Lennert, F. & Schönduwe, R., 2017. Disrupting Mobility: Decarbonising Transport?. Disrupting Mobility 
Impacts of Sharing Economy and Innovative Transportation on Cities, p. 220. 

Lund, E., Kerttu, J. & Koglin, T., 2017. Drivers and Barriers for Integrated Mobility Services , Lund: K2 
Working Papers. 

Lyons, G., Hammond, P. & Mackay, K., 2019. The importance of user perspective in the evolution of 
MaaS, s.l.: Transportation Research Part A: Policy and Practice, Volume 121, p 22-36. 

MaaS Alliance, 2017. Guidelines & Recommendations to create the foundations for a thriving MaaS 
Ecosystem. [Online]  
Available at: https://maas-alliance.eu/wp-content/uploads/sites/7/2017/09/MaaS-
WhitePaper_final_040917-2.pdf 
[Accessed 26 02 2020]. 

MaaS Alliance, 2020. MaaS in action. [Online]  
Available at: https://maas-alliance.eu/maas-in-action/ 
[Accessed 01 03 2020]. 

Markard, J., Raven, R. & Truffer , B., 2012. Sustainability transitions: An emerging field of research and 
its prospects. Research Policy, pp. 955 - 967 . 

McDowall, W., 2018. Disruptive innovation and energy transitions: is Christensen’s theory helpful?, s.l.: 
Energy Research & Social Science. 

Mounce, R. & Nelson, J. D., 2019. On the potential for one-way electric vehicle car-sharing in 
futuremobility systems. Transportation Research Part A, pp. 17-30. 

Mulley, C., 2017. Mobility as a Services (MaaS) – does it have critical mass?. [Online]  
Available at: 
https://www.tandfonline.com/doi/full/10.1080/01441647.2017.1280932?scroll=top&needAccess=true& 

Näringsdepartementet , 2019. Uppdrag att genomföra informations-och kunskapshöjande insatser inom 
områdena Mobilitet som en tjänst respektive Medborgar-och trafikantinformation för ökad trafiksäkerhet 
i vägtrafiken. [Online]  
Available at: 
https://www.regeringen.se/496324/contentassets/a5f8bd2411de477793ff6e7a6e73e667/uppdrag-att-
genomfora-informations--och-kunskapshojande.pdf 
[Accessed 10 02 2020]. 

Ogalde, D., 2019. Dela bil? Så funkar bilpool i vardagen. [Online]  
Available at: https://www.vattenfall.se/fokus/eldrivna-transporter/bildelningstjanst/ 
[Accessed 10 02 2020]. 

Osterwalder, A., Pigneur, Y. & Tucci, C. L., 2005. Clarifying Business Models: Origins, Present, and 
Future of the Concept. Communications of AIS, Volume 15. 



 80 

Posselt, T., 2017. Organizational Competence for Servitization. Nurnberg : Springer Gabler. 

Ramböll, 2019. Whimpact - Insights from the world’s first Mobility-as-a-Service (MaaS) system, s.l.: 
Ramböll. 

Roth, A. et al., 2018. Sänkt p-tal som drivkraft för attraktiv stadsbyggnad och hållbar mobilitet, 
Stockholm: IVL Svenska Miljöinstitutet. 

Samordning för Bostadsbyggande, 2019. Bebyggelse och transportplanering för hållbar Stadsutveckling, 
Stockholm : Statens Offentliga Utredningar . 

Samtrafiken, 2019. Nya regler om öppna trafikdata. [Online]  
Available at: https://samtrafiken.se/2019/07/02/nya-regler-om-oppna-trafikdata/ 
[Accessed 12 04 2020]. 

SFCTA, 2018. TNCs and Congestion. [Online]  
Available at: https://www.sfcta.org/projects/tncs-and-congestion 
[Accessed 12 11 2019]. 

Shaughnessy, H., 2016. Harnessing platform-based business models to power disruptive innovation, s.l.: 
Strategy & Leadership. 

SIS, 2019. Vägfordon - Gränssnitt för kommunikation mellan laddningsbart fordon och laddstation 
(V2G) - Del 1: Allmän information och användningsfall (ISO 15118-1:2019), Stockholm: Svenska 
Institutet för Standarder . 

Sochor , J., Strömberg , H. & Karlsson, M., 2014. TRAVELERS’ MOTIVESFORADOPTING A NEW, 
INNOVATIVE TRAVEL SERVICE: INSIGHTSFROM THE UBIGO FIELD OPERATIONAL TESTIN 
GOTHENBURG, SWEDEN, Detroit : 21stWorld Congress on Intelligent Transportation Systems. 

Sochor, J., Arby, H., Karlsson, M. & Sarasini, S., 2017. A topological approach to Mobility as a Service: 
A proposed tool for understanding requirements and effects, and for aiding the integration of societal 
goals. s.l., ICoMaaS. 

Sopjani, L., Kramers, A., Ringeson, T. & Arnfalk, P., 2018. Indicators for Promising Accessibility and 
Mobility Services, s.l.: Sustainability. 

Stockholms Stad , 2020. Boendeparkering. [Online]  
Available at: https://parkering.stockholm/boendeparkering/ 
[Accessed 21 02 2020]. 

Stockholms Stad, 2015. Samlat underlag om parkering. [Online]  
Available at: https://insynsverige.se/documentHandler.ashx?did=1832989 

Sulopuisto, O., 2016. Why Helsinki's On-Demand Bus Service Failed. [Online]  
Available at: https://www.citylab.com/transportation/2016/03/helsinki-on-demand-bus-service-
kutsuplus/472545/ 
[Accessed 01 03 2020]. 

Sunfleet, 2014. Bil i pool ersätter fem privatbilar. [Online]  
Available at: https://www.mynewsdesk.com/se/sunfleet/pressreleases/bil-i-pool-ersaetter-fem-privatbilar-



 81 

1100224 
[Accessed 01 2020]. 

Tongur, S., 2018. Preparing for takeoff - Analyzing the development of electric road systems from a 
business model perspective, Stockholm: KTH Royal Institute of Technology, School of Industrial 
Engineering and Management. 

Tongur, S. & Engwall, M., 2014. The business model dilemma of technology shifts, s.l.: Technovation. 

Trafikförvaltningen Strategisk Utveckling, 2018. Statusrapport Kombinerad mobilitet hösten 2018. 
[Online]  
Available at: https://www.sll.se/globalassets/5.-politik/politiska-organ/trafiknamnden/2018/6-
november/p12-tjut-kombinerad-mobilitet.pdf 
[Accessed 28 12 2019]. 

Trafikkontoret, trafikplanering, 2019. [Online]  
Available at: http://insynsverige.se/documentHandler.ashx?did=1973515 
[Accessed 07 01 2020]. 

Trafikkontoret, 2017. Bilpooler i Stockholm - Förvaltningens förslag till beslut. [Online]  
Available at: https://insynsverige.se/documentHandler.ashx?did=1910039 
[Accessed 07 01 2020]. 

Transport Systems Catapult, 2016. Mobility as a Service - exploring the opportunity for Mobility as a 
Service in the UK, Milton Keynes: Transport Systems Catapult. 

Travis , 2020. Frågor om Travis? Kolla här. [Online]  
Available at: https://gettravisapp.se/faq 
[Accessed 14 11 2019]. 

Tryfonas, T., Cooper, P., Crick, T. & Marsh, A., 2019. Electric Vehicle Mobility-as-a-Service: Exploring 
the “Tri-Opt” of Novel Private Transport Business Models. Journal of Urban Technology, 26(1), pp. 35 - 
56. 

Uber, 2019. How it Works. [Online]  
Available at: https://www.uber.com/se/sv/ride/how-it-works/  
[Accessed 11 10 2019]. 

UbiGo, 2019. Om UbiGo. [Online]  
Available at: https://www.ubigo.me/om-ubigo 
[Accessed 12 11 2019]. 

Unruh, G. C., 2000. Understanding carbon lock-in. Energy Policy, 28(12), pp. 817-830. 

Vandermerwe, S. & Rada, J., 1988. Servitization of Business: Adding Value by Adding Services. 
European Management Journal, Volume 6, nr 4. 

Vattenfall, 2020. Ladda för oändliga äventyr. [Online]  
Available at: https://incharge.vattenfall.se/ 



 82 

Vattenfall, 2020. Sustainable Cities. [Online]  
Available at: https://sustainablecities.vattenfall.com/en 

Whim, 2019. Whimapp. [Online]  
Available at: https://helpcenter.whimapp.com/hc/en-us 
[Accessed 11 10 2019]. 

Workshop, D. S., 2019. Project Results from KRABAT [Interview] (07 11 2019). 

World Energy Council, 2007. Transport Technologies and Policy Scenarios to 2050, London: World 
Energy Council . 

WSP, 2007. Konsekvensbedömningar av underlag till Stockholmsförhandlingens resultat, Stockholm: 
WSP Analys & Strategi. 

Xing, L. J., Xian, W. & Lee, J., 2019. Mobility-as-a-Service (MaaS) Business Model and Its Role in a 
Smart City, s.l.: Smart City Solutions. 

Yamagata, Y. & Seya, H., 2013. Simulating a future smart city: An integrated land use-energy model. 
Applied Energy, Volume 112, pp. 1466-1474. 

 
  



 83 

10. Appendix: Interview Guides 
 
Interview Guide, (Mobility operators)  
Introduction to myself, the thesis and its purpose 
 
How do you perceive Maas/what is needed for Maas?  
How have you considered this? (If you have?)  
 
How can it affect your business? Positive/Negative?  
 
Biggest obstacles/possibilities for MaaS?  
 
How do you view public vs private handling of the solution?  
 
What has been and are there any big obstacles for increasing travel with shared mobility options?  
Has there been difficulties to attract customers?  
 
Problems with the business model? For example, between free-floating vs station based  
 
What has historically been issues/difficulty with shared mobility?  
 
Is there a difference between B2B vs B2C?  
 
Do you perceive electrification to be an integral part of shared mobility?   
Is it a natural step to increase sustainability?  
 
Other reasons for choosing electric (easier operations?)  
 
Handling of charging solutions?  
 
Can higher utilization be an obstacle?  
 
Is there a difference between B2B vs B2C when planning for charging?  
 

 
 

Interview Guide, (Region Stockholm)  
Introduction to myself, the thesis and its purpose 
 
How does Region Stcokhom percieve/view MaaS/shared mobility when planning transport in the 
Stockholm region?  
 
Are they viewed separately or together?  
 
Working together with actors within shared mobility?  
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How is SL a part of this? How is it perceived to be part of MaaS solution?  
  
Are there any specific conditions in Stockholm?  
 
How does Region Stockholm judge MaaS/Shared mobility in their work with increasing sustainability?  
What do you consider to be barriers and enablers?  
 
Is electrification of transport viewed as an integral part of shared mobility or not?  
 
 
 
Interview Guide, (MaaS operator)  
Introduction to myself, the thesis and its purpose 
 
How do you perceive Maas/what is needed for Maas?  
 
What are big obstacles/possibilities for MaaS?  
 
How do you view the challenge with “policy” for the future, as it has been mentioned that it can be 
difficult to sell SL – tickets through a third party and make a profit 
 
Getting the customer interface from mobility operators, can it be an issue?  
 
How do you view public vs private handling of the solution?  
 
What is the possibilities/challenges connected to bundling, what are the possibilities of different 
alternatives?  
 
What has been and are there any big obstacles for increasing travel with shared mobility options?  
Has there been difficulties to attract customers?  
 
Problems with the business model? For example, free floating vs station based. 
 
What do you consider to historically have been issues/difficulty with shared mobility?  
 
Do you perceive electrification to be an integral part of MaaS and shared mobility?   
Natural step to increase sustainability?  
 
Other reasons for choosing electric (easier operations?)  
  
Higher utilization – obstacle?  
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Interview Guide, (Parking and property development),  
Introduction to myself, the thesis and its purpose 
 
How do you work with mobility and how do you see it in the future?  
 
Is there anything on a policy level that can be done to improve mobility?  
 
MaaS 
How do you perceive the concept of MaaS?  
 
Do you consider/plan for combined mobility/MaaS for the future? 
 
Do you see this as a possibility? Are there any barriers that you see as of now?  
 
Do you think this will have a large impact in the future?  
 
What is needed for MaaS in the future do you think? 
 
Shared Mobility  
How do you work with shared mobility? 
 
Are you working together with mobility providers and in what way?  
 
Is this changing now as more shared mobility services are being more common or has this “always” been 
the case?  
 
Are there specific challenges in Stockholm?  
 
Do you see any barriers for shared mobility and what will be important in the future?   
 
Electrification 
How do you perceive electrification for the future?  
 
Are you working actively to change you parking towards a more electrified fleet?   
 
Does this change between personal EV: s and shared EV: s as of now?  
 
What impact does this have on your current business? Are there any issues related to this?  
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