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Sammanfattning 

I takt med att miljöbestämmelser från EU blir allt striktare i kombination med Sveriges strävan att 

gå mot en mer hållbar framtid, är elbilens adoption i samhället av största vikt. I den här rapporten 

har tidigare studier om framtida scenarier för en potentiell adoption analyserats som en grund för 

en litteraturstudie. Litteraturstudien har sedan genomförts med målet att kartlägga faktorer som 

kan påverka en framtida implementering av elbilar i Stockholm, Sverige. De områden som 

fokuserats på i rapporten är politiska, ekonomiska, sociala och teknologiska aspekter inom 

adoptionen. Inom dessa aspekter har underteman undersökts, exempelvis svensk lag, elpriser och 

batteriteknologi. Faktorerna som hittats har kategoriserats och rangordnats efter antagen påverkan 

utifrån litteraturstudien samt i vilken utsträckning de påverkar varandra och implementeringen av 

elbilar. 

Faktorer som ansågs viktiga för elbilarna var de som kopplar till körsträcka och batterikapacitet, 

samt faktorer rörande kostnad att köpa och äga en elbil. Ytterligare en faktor som visade sig vara 

viktig för en framtida implementering var den allmänna kunskapen om elbilar i samhället. 

En SWOT-analys utfördes med syfte att länka faktorerna till varandra för att sedan utvärdera deras 

påverkan på varandra och en framtida adoption. Utifrån kartläggningen togs åtta tänkbara 

framtidsscenarier fram för implementering i Stockholm. Dessa utvärderades sedan utifrån 

förstudien med de funna scenarierna, litteraturstudien och rangordningen av de påverkande 

faktorerna, innan slutsatsen drogs att en framtida adoption i Stockholm är fullt möjlig och att vi 

inom en snar framtid kommer att se en stor ökning av elbilar på Stockholms gator. 
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Abstract 

As EU environmental regulations become increasingly stricter and due to Sweden's ambition to 

move towards a more sustainable future, the adoption of electric vehicles in society is a key factor 

for success. In this report, previous studies on future scenarios for the adoption has been analysed, 

followed by a literature study on electric vehicles. The literature study was conducted with the aim 

of mapping factors that may affect a future adoption of electric vehicles in Stockholm, Sweden. 

The principal areas in the report are political, economic, social and technical aspects of the 

adoption. Within these aspects, subtopics have been investigated, such as Swedish law, electricity 

prices and battery technology. The discovered factors have been categorized and ranked according 

to their assumed influence based on the literature study, and to what extent the factors affect each 

other and the implementation. 

Factors considered important for the future of the electric vehicles were those related to driving 

distance and battery capacity, as well as factors relating to the cost of buying and owning one. 

Another factor that proved important for future implementation was the general knowledge of the 

electric vehicles in the society. 

A SWOT analysis was performed to link the factors to each other, evaluate their impact on one 

another and the adoption. Based on the survey, eight possible future scenarios for Stockholm were 

identified. These were then evaluated based on the found future scenarios, the literature study and 

the ranking of the identified influencing factors before the conclusion was drawn that a future 

adoption in Stockholm is fully possible and that we in a near future will see a significant increase 

of electric vehicles in the streets. 
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1 Introduction  

In 2015, the Paris Agreement brought many nations together with the objective to keep the global 

heating under two degrees Celsius to counteract the climate change (UNFCCC, 2018). Sweden’s 

government and parliamentary also responded in the summer of 2016 through a goal of zero 

carbon dioxide emissions until 2045. A fossil-independent fleet of vehicles in 2030, became a 

priority to achieve the goal in 2045. Compared to the 2010 level, the road traffic must reduce the 

greenhouse-gas emissions in 2030 by 80 % (SOU, 2013). One key factor to reach this goal in 

Sweden is electric vehicle adoption.  

In Sweden today, the population consists of close to 10 million people, of which 23 % live in 

Stockholm (Länsstyrelsen Stockholm, 2018). In 2015 the population was estimated to increase by 

0.5 million people until 2030; something that is presumed to have a big effect on the number of 

vehicles in the area (IVA, 2015). A study made by SIKA 2007, showed that out of all journeys by 

car, on a regular day, 83 % were made to or from school or work. The study also showed that in 

bigger cities like Stockholm, the public transport stands for about 31 % of all the journeys made. 

Furthermore, in 2007, 75 % of all the long-distance trips, longer than 100 km, were made from 

Stockholm (SIKA, 2007). The average daily driving range in Stockholm 2016 was 35 km (Myhr and 

Holmström, 2018a). 

The number of private passenger cars in Stockholm 2017 ascended to 930 000 vehicles, of which 

5 % was PHEVs (Plug-in Hybrid Electric Vehicles), BEVs (Battery Electric Vehicles) and HEVs 

(Hybrid Electric Vehicles) (Myhr and Holmström, 2018b). A future vision for Sweden is to have 1 

million EVs on the roads until 2030 (IVO, 2015; InCharge, 2018). 

 

1.1 Objectives 

The purpose of this thesis is to do a literature study on which factors will affect EV adoption in 

the future in Stockholm, Sweden. It is also to decide to what extent the factors will affect the 

implementation of EVs. A SWOT-analysis is to be performed with the purpose to create eight 

possible short- and long-term scenarios based on the identified factors. 

The thesis is limited to focus on four categories; political, economic, technical and social aspects. 

The limited area is Stockholm, Sweden and the study only examines vehicles for passenger 

transport and not heavy transport. It also examines electric cars only and no other electrified 

vehicles, such as electric bicycles and electric scooters. Furthermore, the focus is on the BEVs, and 

PHEVs. When mentioning a FFV (Fossil Fuelled Vehicle) it refers to a passenger car with a 

combustion engine.  

The three main objectives for the thesis are 

● Map and rank factors that will affect EV adoption in Stockholm in the future. 

● Decide in a SWOT-analysis to what extent these factors affect the adoption. 

● Explain the connection between the different factors and their effect on EV adoption by 

developing eight future scenarios.  
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2 Method  

A literature study on the subject EVs today, historically and in the future was made with the 

purpose to answer the three main objectives. The first step was to perform a pre-study, to chart 

consisting future scenarios found in different reports. Combined with the scenarios, details on the 

current Swedish transport sector was investigated to build a foundation for the project. The second 

step was to brainstorm to come up with several aspects that can affect EV adoption in the future. 

Examples of the aspects of the brainstorming are shown in figure 1.  

Figure 1, examples of several aspects that could have an effect on EV adoption. 

The next step was to set up the limitations of the thesis by deciding which four aspects would have 

the greatest impact on EV adoption in Stockholm in the future. The four aspects were economic, 

political, technical and social. They were chosen because of their importance in the pre-study. 

The following step was to decompose the four major aspects into smaller sub-aspects. Following 

the decision on the frame of the thesis, a literature study was performed with the purpose to 

pinpoint factors that will influence the adoption. To find the factors, a broad range of reports and 

articles were read to learn more about the different sub-aspects. 

Within each sub-aspect, factors were identified by research and statements from the literature 

study. The identified factors were then gathered in a table and divided into three categories, decided 

by their impact on EV adoption. The three categories were high, medium and low impact. The 

criteria for the factors to be divided into the different categories were based on the literature study 

in the sense of whether the factors had proven to influence EV adoption in the past. Trends in 

other areas were also taken into consideration when dividing the factors. The criteria were also 

based on a subjective opinion, which was based on the statements and future scenarios from the 

literature study. 

The identified and categorized factors were then ranked within the different categories. The internal 

ranking was made by comparing the various factors in every category to each other in the same 

way as they were divided into the categories. Conclusions were then made on which factors have a 

bigger future effect than the others.  
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After compiling and ranking the identified factors, a SWOT-analysis was made to gather all the 

factors that could pose as threats, weaknesses, strengths and opportunities for a future EV 

adoption. Several factors could fit in more than one quadrant, depending on the development of 

the factor. Figure 2 shows the structure of the SWOT-analysis, and whether the factors are internal 

or external and if they are harmful or helpful to the cause (Wikimedia, 2007). 

 
Figure 2, the SWOT table with strengths, weaknesses, opportunities and threats (Wikimedia, 2007).  

 

The SWOT-analysis created a foundation to build predictions of eight future scenarios for EV 

adoption. The scenarios were divided into four long-term scenarios for 20 years ahead, and four 

short-term scenarios for five years ahead. Two scenarios, one long-term and one-short term, were 

created for each quadrant in the SWOT-figure.  

The first step in developing future scenarios from the SWOT-figure was to identify the most 

important drivers for change among the various factors presented in the four quadrants. The next 

step in creating scenarios was to connect the factors and see how they affected each other.  

The scenarios were then evaluated in the discussion based on their presumed impact on future EV 

adoption in Stockholm. The relevance of the scenarios were then analysed based on the literature 

study and a subjective opinion. They were also compared to future scenarios made by other 

authors. 

A sensitivity analysis was conducted on the result of the thesis. The table of factors and the SWOT-

analysis were evaluated to detect possible weaknesses of the result. Conclusions on future EV 

adoption in Stockholm were then drawn and the main objectives were answered before a 

proposition of future work on the subject was presented. 
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3 Pre-study 

Before introducing the literature study, an overview of the Swedish transport sector is given, as a 

part of the pre-study. Examples of future scenarios made by authorities and researchers are also 

presented below. The scenarios are predictions for 2020, 2030 as well as for 2050, and they are 

made from assumptions drawn from the authors’ knowledge and their opinions. 

3.1 The Swedish transport sector 

The transport sector in Sweden today stands for about one-fourth of the total energy consumption 

in the country, and about half of the used energy is covered by private cars (Energimyndigheten, 

2017c). In 2014, the total amount of consumed energy within the transport sector rose to 115 TWh, 

where 90 % of the energy came from fossil fuels (Energimyndigheten, 2017c). The electricity use 

in the transport sector today covers only 2.6% of the total electricity use and is used mainly by 

railway transport (Energimyndigheten, 2015; Energimyndigheten, 2017a). The division of energy 

sources used for transports in Sweden is displayed in figure 3. 

 
Figure 3, the energy sources, by fuel, for Swedish transport 1970-2015 (Energimyndigheten, 2017a). 

Although the use of electricity in the transport sector is low compared to other fuels, an increasing 

trend on EVs have been shown the last ten years. As is shown in figure 4, HEVs has been increasing 

for a longer time, but since 2013 also PHEVs and BEVs have shown an increase (Myhr and 

Holmström, 2018b). 

 
Figure 4, the development of EVs in Sweden 2007-2016 (Myhr and Holmström, 2018b). 
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Trafikverket has made a study on the long-term passenger-transports in Sweden, finding that the 

annual growth for regional passenger transport, excluding business-related passenger cars, are 

estimated to increase 1.1 % during 2014-2040. In figure 5, Trafikverkets future prognosis of 

passenger transport from 2016 is displayed. Before 2014 the data was collected, after 2014, a future 

estimation has been made by Trafikverket in the 2016-edition of the report “Prognos för 

persontrafiken 2040” (Trafikverket, 2016). 

 

Figure 5, passenger transports in Sweden in billion km per year (Trafikverket, 2016). 

 

3.2 Future scenarios for electric vehicles in Sweden 

Charted future scenarios from different authors, regarding 2020, 2030 and 2050, are presented 

below. 

Predictions for 2020: 

● Energimarknadsinspektionen claimed in 2010, that 15% of all cars in Sweden 2020 will be 

electric in some way (PHEV, BEV or HEV). This future scenario is based on assumptions 

from Transportstyrelsen, comparing the implementation of EVs to the adoption of 

catalysts in cars in the 1980’s. The adoption of EV’s is presumed to be slower than 5% per 

year, due to the adoption being voluntary instead of forced (Bollen, 2010). 

 

● Sten Bergman assumed 2008 in a report for Elforsk that, in 2020, the adoption of BEV’s 

in Sweden would be between 0.5-1 million, that is between 10%-20% of the total amount 

of cars in Sweden. The scenario is built on an improvement of the range and the changes 

of emission-rights (Bergman, 2008). 

 

Predictions for 2030: 

● In the same report mentioned earlier by Sten Bergman, he predicts an increasing adoption 

of BEV’s between 2020 to 2030. In figure 6, four future scenarios on BEV adoption are 

presented, where the lowest scenario shows an adoption on 1 million BEV’s in 2030, and 
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the highest scenario shows an adoption on 4 million BEV’s. That is a difference between 

15%-80% of the total amount of cars in Sweden. The differences between the scenarios 

are based on possible developments in the future. Examples of areas of development to 

successfully implement EVs in Sweden are, for example, to spread information on EVs, to 

implement regulations and control means, as well as develop the charging infrastructure. 

Bergman also suggests an exploration of other ways of charging than the standardized, for 

example, inductive or conductive, and different connected paying methods. The report also 

states that no matter which scenario will happen, the power grid will be strong enough to 

handle the implementation (Bergman, 2008). 

 

 
Figure 6, four future scenarios for BEV’s in Sweden from 2010-2030, in million cars (Bergman, 2008). 

● In a report for Elforsk and Svensk Energi, the authors present a future scenario of an EV 

adoption on 80% to 2030, if the fuel price rises in the future. They introduce factors that 

they assume has a big impact on the adoption, for example, strong control means and clear 

goals (Sköldberg et al, 2013). 

● A goal set by the Swedish government for 2030 is to have a fossil-fuel independent vehicle 

fleet, and Ellevio says in their annual report from 2017 that they support the Swedish vision 

of 1 million EV’s in 2030. They state that this future scenario has good prerequisites to 

succeed, with the help Ellevio provide by currently expanding and strengthening the power 

grid. They also claim to see a positive trend in adoption of EVs in Sweden, but several big 

challenges still remain to reach the goal (Ellevio, 2017).  

● In a part-time report from 2016 made by Energimyndigheten, it is stated that they support 

the Swedish vision of 1 million EVs in 2030. In order to fulfil the goal of a fossil fuel 

independent vehicle fleet, it needs to be a clear political goal, long-term climate laws and a 

robust plan of action. Such a plan is including a good supply of resources, competence and 

communication handles, as well as annual follow-ups with stakeholders 

(Energimyndigheten 2016). 

● Another source that supports the vision of 1 million EV’s in Sweden in 2030 is Vattenfall 

in collaboration with InCharge, who writes in a report from 2018 that the key factors to 

reach the goal is political subsidies, an improved charging infrastructure and more different 

electric car models on the market to better fit every customers’ needs (InCharge, 2018). 
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Predictions for 2050: 

● Energimyndigheten have in their report “Långsiktiga scenarier 2016” predicted eight future 

energy scenarios for 2050, of which three consider the transport sector in particular; “low 

efficiency increases”, “more transports” and “more EVs”. The scenarios predict the same 

increase of vehicles, but the car-type varies. The future scenario is regarding an increase of 

EVs and is compared to the reference-scenario in figure 7. The reference scenario is based 

on the Swedish tax levels on various fuels and energy carriers as of June 2016, as well as 

emission rights are given by the EU commission. The difference between the scenarios is 

mainly that the sales on new EVs are bigger in the “more EVs” scenario, but both scenarios 

are based on a total increase of 2 million cars until 2050. This number is based on the 

current tax levels in Sweden, as well as an estimated future fuel price. EU emission laws are 

also a crucial factor, as well as a presumption made on annual economic developments until 

2050 (Energimyndigheten, 2017c). 

 
Figure 7, a comparison between the reference-scenario and the more EVs-scenario  

(Energimyndigheten, 2017c). 
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4 Literature study 

The following section is a literature study performed on topics that presumably will influence EV 

adoption in Stockholm in the future. The four major areas are political, economic, technical and 

social aspects, which each have several subheadings within the areas. 

 

4.1 Political aspects 

In this section different political sub-aspects that can influence EV adoption are stated. The ones 

presented are EU-directives, Swedish laws and Sanctions and tax reductions. 

The Paris agreement took effect in November 2016 after it was decided globally almost a year 

before. The new restrictions begin to apply at the latest 2020 with the goal to keep the global 

heating under two degrees Celsius, and a long-term goal was set to achieve zero global emissions 

before this century is over (Regeringskansliet, 2018a). 

 

4.1.1 EU-directives 

Directives from the European Union has been set for all member countries. One decision from 

the EU is the Energy efficiency directive, within which it is decided to reduce the primary energy 

consumption. Studies show that focus should lie on making the fuel use more effective (IVA, 

2015). That affects all energy production from fossil fuels, including the use of gasoline and diesel 

in cars but also the use of coal-based electricity in EVs. The EU controls the emission allowances 

of the membering countries, thereby controlling what kind of energy are produced. This affects 

the market price on electricity (Fortum, 2018a). It is said that the European countries shall reduce 

their greenhouse gas emissions by 40% between 1990 and 2030 (Energimyndigheten, 2017a).   

 

4.1.2 Swedish laws 

Several propositions on new laws has been made over the last two decades in order to fulfil the 

EU directives. The Swedish government has set a goal to reduce emissions by 20% over 30 years, 

a goal that is set for 2020 (Naturvårdsverket, 2018a). Over the same period biofuels are planned to 

increase with 10% (Bergman, 2008). The government has also set several partial goals for future 

emission to decrease until 2045. Most are general for the total Swedish emission, but one goal set 

affects EV adoption more than the other: 

“Greenhouse gas emissions from domestic transports: The greenhouse gas emissions from domestic transports (apart 

from air transport part of the EU-Emission Trade System, EU ETS) shall be reduced with at least 70% until, 

at the latest, 2030 compared to 2010” (Naturvårdsverket, 2018a). 

Concrete steps taken towards a more sustainable future is a new climate law applied from the 1st 

of January 2018 that obliges the government to every year present a climate plan of action. The 

plan of action has the purpose to better focus on the environmental issues and take concrete 

actions, such as, for example, control means for a better adoption on EVs in the cities. One 

example of that is a reduction duty on biofuels in petrol and diesel. New directions for distributors 
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of fuels are also that environmental information shall be available for the consumers when 

refuelling their car. (Regeringskansliet 2018b). 

Stricter emission laws for newly produced cars are also set with the purpose to reduce fossil fuelled 

cars. Between 2010 and 2017 the percentage of EVs and PHEVs out of the total number of newly 

manufactured cars has increased, as is shown in figure 8. 

 
Figure 8, percentage of newly manufactured cars adopted to renewable fuels, as part of the total car sale 

(naturvårdsverket, 2018b). 

Current work in the quest to reach the environmental goals is among other a proposal to allow 

municipalities to introduce environmental zones for light vehicles within cities to reduce emissions, 

road wear and to improve the air (Naturvårdsverket, 2018b). A proposal that can take effect 2020. 

Another proposal for the future is to introduce taxes based on driven kilometres instead of the fuel 

tax system that is used today. Energimyndigheten is working on a two-year project to present a 

possible solution to make such a system work. The background to this proposition is that if the 

whole Swedish vehicle fleet would become electrified the Swedish state would lose 50 billion SEK 

(Åhman, 2017). 

One more political decision that affects the electricity price, and by that also the adoption of EVs 

in Sweden, is the one to decrease the use of nuclear power for electricity generation. Since 1999 

the nuclear power production in Sweden slowly has been scaled down, and by 2020 only 6 out of 

9 active reactors will remain in the Swedish power production (Orring, 2017). This affects both the 

electricity price by removing a cheap and easy energy production, and it also weakens the power 

grid in the sense of removing a plannable and reliable source of energy (Svenska kraftnät, 2015). 

 

4.1.3 Sanctions and tax reductions 

Sanctions and tax reductions in certain areas can affect the market in different directions (IVA, 

2015). Sanctions set by the government today that affect the EV adoption in different ways are, 

for example, financial support if a private person would buy one. It is called “miljöpremie” and will 

give private investors 60 000 SEK when buying an EV (Naturvårdsverket, 2018b). Another 

governmental program is ‘Klimatklivet’, a way for municipalities and companies to get financial 
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support while running climate friendly projects (not private projects), an example is expanding the 

charging infrastructure for EVs in Sweden. ‘Klimatklivet’ is included in the state budget, and 6.5 

billion SEK is deposited until 2020 (Naturvårdsverket, 2018d). 

From 1st January 2018 private owners of BEVs and PHEVs can get a contribution if installing 

sockets to charge EVs at their homes. The contribution covers 50% of the price of installing and 

buying the equipment (Naturvårdsverket, 2018b). A proposition for the future is a bonus-malus 

system that will be profitable for owners of eco-cars in the sense of tax reductions, and increased 

tax on FFV. This proposition is planned to take effect 1st of July 2018 (Energimyndigheten, 2017a). 

In Norway the government has made big sanctions to help EV adoption in the country, something 

that has been proven to have a significant effect on the customer’s willingness to buy an EV 

(Figenbaum & Kolbenstvedt, 2013). 

 

4.2 Economic aspects 

In this chapter economic aspects affecting EV adoption are presented. The development of battery 

prices, what affects the electricity price and the market price on newly manufactured EVs today, 

are the sub aspects that are presented below. The electricity price affects the cost of driving an EV. 

Today the cost to drive an EV is 2 SEK per 10 km, and a FFV cost 8 SEK more per 10 km 

(Emobility, 2018b). 

 

4.2.1 Battery price 

Some components in the EV, for example the battery pack and the energetic motor, has been 

researched and developed almost from scratch. With a small production of EVs, the price of the 

research technology has been divided into a few produced ones. This, for example, makes the 

battery in an EV the most expensive component. A Nissan Leaf’s battery costs around 60 000 SEK 

and the total amount for the EV is 340 000 SEK. This makes the battery’s price around 20% of 

the total cost of the EV (Blomhäll and Sandberg, 2017). In 2007, a battery pack with 1 kWh cost 

around 8800 SEK. In 2014 the price for the equivalent battery was around 3600 SEK. The battery 

price was reduced generally 4% per year. According to Björn Nykvist, a scientist at Stockholm 

Environment Institute, and Måns Nilsson, a scientist at KTH, if the development of batteries 

continues with the same speed, a battery with 1 kWh at the beginning of 2020-century will cost 

around 1700 SEK (Nykvist and Nilsson, 2015). 

 

4.2.2 Electricity price 

The electricity price in Sweden is set every hour depending on the spot price, which is the price the 

power distributor pays the energy producer combined with the price for the electricity certificate 

and the sales tax. The daily spot price is the average hourly spot price throughout a day, and every 

day an estimated prognosis for the price the following day is presented by the distributor (Vattenfall 

2018d).  

The spot price is very dependent on the Nordic electricity market due to electricity trade mainly 

between Norway, Sweden, Denmark and, to some extent, Finland. This is to maintain the power 

balance and avoid blackout (Vattenfall, 2018b; Statnett, 2018). The electricity price is kept on an 
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even level due to export; Sweden sell electricity when the electricity price is cheaper in Sweden than 

abroad (Vattenfall 2018c).  

The electricity price is dependent on the industrial sector. Below in figure 9 the electricity price 

over the years in Sweden is displayed. In general, the electricity price is based on three major 

aspects, as are displayed in figure 10: cost for electricity stands for about 30% of the total cost, 

electricity net costs stand for about 25%, and the remaining 45% consists of taxes, power 

certificates and authority fees (Ellevio, 2016).  

Figure 9, the electricity price over the years in Sweden, with factors explaining the highs and the lows (Lindholm, 

2017a). 

 
Figure 10, the three major aspects of the electricity price: cost for electricity, net costs and taxes, fees and power 

certificates (Ellevio, 2016). 

4.2.2.1 Energy production 

Things to drive the electricity price upwards are, for example, a dry year with a small amount of 

rain. The temperature also plays a part in whether the price is high or low, due to the hydropower 

being a big source for the electricity production in Sweden and Norway (Vattenfall, 2018d). If the 
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electricity supply in Sweden were covered by renewable and cheap energy sources produced in 

Sweden, like hydropower, nuclear power, wind and solar power, the price could be kept fairly low. 

As it is today, the electricity market in Europe, especially in Germany and Denmark, affects the 

market in Sweden as well. This is something that leads to the price of coal and gas deciding the 

electricity price also in the Nordic countries, despite the renewable energy system that exists there 

(Vattenfall 2018d). The electricity transmission is big enough between the countries for the Swedish 

electricity market to follow the German coal market (Vattenfall, 2016). 

 

4.2.2.2 Energy consumption 

The general consumption of electricity is divided on different sectors, where the industrial sector 

is a big consumer. Another sector is the household sector, in which the electricity since 1995 has 

been increasing with about 1% per year, while a decoupling has taken place between the industrial 

use of electricity and the industrial market. While the industrial production has been increasing, the 

electricity use in the industrial sector has been on an even level (IVA, 2015). 

It is a decreasing trend on the electricity use in the private sector, due to an increase of heat pumps 

and better building techniques (IVA, 2015). Another step towards a decrease of the household 

electricity use is “passive houses”, a goal for newly manufactured houses to use a maximum of 120 

kWh per square meter and year (Bollen, 2010). Future scenarios for energy consumption in the 

industrial sector is hard to predict due to the market being closely connected to the worldwide 

economic situation, which, according to IVA, can change quickly (IVA, 2015). 

 

4.2.3 Market price on Electric Vehicles 

On the market today, there is still a price difference on EV and FFVs of the same calibre. Price 

examples of popular electric models and their fossil counterpart are given in table 1. Generally, for 

the given price examples are that a newly manufactured EV cost about 200 000 SEK more than a 

newly manufactured FFV. For the smaller Sedan that is 57% of the price, and the SUV the cost 

difference is 33% (Jaguar, 2018; Gullström, 2017; Bil Sweden, 2016). 

 

Table 1, price comparison on EVs and their fossil fuelled counterpart (Jaguar, 2018; Gullström, 2017; Bil 

Sweden, 2016) 

 EV model EV price [SEK] FFV model FFV price [SEK] 

Sedan Nissan Leaf 350 000 Kia Rio 150 000 

SUV Volvo XC60 T8 600 000 Volvo XC60 400 000 

Sports car Jaguar F-type 730 000 Jaguar I-Pace 900 000 

 

The second-hand market for EVs today are uncertain. It is said that EVs lose more of their value 

after three years than a FFV, but studies today has shown that the loss might be less than what has 

been assumed. Due to sanctions and tax reductions connected to the EV market today in Sweden, 

the second-hand value for an EV could be up to 59 % of the initial invested value. That could be 
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compared to the general FFV, which has a second-hand value on about 52 % (Lund, 2018). Older 

studies from USA have shown a second-hand value on EVs on 26 % of the original value, and the 

difference might depend on political differences between the countries or the method of calculating 

the second-hand value. The second-hand value also affects the leasing market of EVs for 

companies and private customers (Lund, 2018). 

 

4.3 Technical aspects 

The focus of this chapter is to give an overall view of the technology in an EV. The chapter presents 

the various kinds of EVs, battery technology and the range of an EV. Furthermore, it points out 

the technology around an EV, for example, the charging technology, the power grid, self-driving 

vehicles and technical progress in other areas.  

 

4.3.1 Electric Vehicles 

There are three main types of EVs (Electric Vehicles); HEVs (Hybrid Electric Vehicles), PHEVs 

(Plug-in Hybrid Electric Vehicles) and BEVs (Battery Electric Vehicles). The HEV has both a 

combustion engine and an electric motor. To recharge the battery in the car, the braking system 

generates electric energy while in use. The electric motor starts off the car, then the combustion 

engine takes over when the speed and load increases (Ergon Energy, 2018). The PHEV has, as well 

as the HEV, one combustion engine and one electric motor. The difference between them is that 

the battery can also be recharged by plugging in to an external charging station. The BEV has one 

motor which is an electric one. It can only be powered by electricity and must use an external 

charging station to recharge the battery (Emobility, 2018a). 

Overall the EVs electric motor has a higher efficiency than a normal combustion engine. It uses 

83% of its energy to drive the car forward and in general, it has a lower sound level. It also has 

30% less moving parts compared to a FFV (Fossil Fuelled Vehicle), which lead for example to a 

simpler service on the EV (Power Circle, 2017). An average EV can reuse 70% of the braking 

power in the next acceleration (Blomhäll, 2016). Furthermore, the electric motor has the same 

torque from a standstill to a high number of revolutions, so that all of the “horsepower” can be 

used directly from the start and therefore the acceleration is faster than most of the FFV and it’s 

especially good in jerky traffic (Emobility, 2018b). The EVs has, in general, the battery mounted 

on the bottom plate, which results in a low centre of gravity. The lifespan of an EV emits less 

carbon dioxide than a normal vehicle and therefore are a sustainable option (Power Circle, 2017).  

 

4.3.2 Battery technology 

In today’s chargeable EVs, lithium-ion batteries are used (Miljöfordon, 2017) and it is around 20 

kg lithium in one battery (Blomhäll and Sandberg, 2017). The limitations of the driving range is 

depending on the battery size and on the amount of energy that can be stored in the battery. A 

bigger battery can lead to a longer range and a higher total weight of the EV (Emobility, 2018c). 

Today’s batteries weigh about 200 kg to 500 kg (Miljöfordon, 2017) and there are two different 

structures of the battery in the EVs. The first structure is build up by 8000 cells, which are a little 

bigger than the AA-battery, and they are small and round. The second structure has the size of 

about 198 cm2 and the battery cells have the shape of big squares. In both structures, the battery 
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cells are connected through series connections in a group, to get a higher voltage, and the groups 

are then connected through parallel connections to get the maximum electricity power (Blomhäll, 

2016).  

The battery of an EV today is more powerful and has a longer range than it had only a few years 

ago. This is due mostly to constructional changes and not by new chemicals (Pröckl, 2016). By 

changing the structure in the cells of the battery, the range became 20% better (Nohrstedt, 2017). 

There are a lot of studies in the battery technology, from research departments at car manufacturers 

to independent research departments, and the lithium-ion batteries are getting better on a regular 

basis. According to Fredrik Larsson, a battery researcher at SP Sweden Technical Research 

Institute, their full capacity is not even close to being used (Blomhäll and Sandberg, 2017).  

The lifespan of an EV’s battery depends on the brand and how the battery is charged and how 

many times. For example, the Tesla Model S loses about 7% of the battery capacity after three 

years and Nissan Leaf’s battery loses about 11.25% of its capacity after three years (Blomhäll, 

2018a). Slight changes happen in the battery cells when the EV is charging and after several years 

of use, they become noticeable. The battery cells wear every time they get charged and the most 

harmful way for the battery is when it’s fully charged or completely empty (Blomhäll, 2016). To 

avoid this problem, the computer in the EVs knowledge that the battery is fully loaded, when it’s 

only around 95%. The same goes when the battery is empty, around 5% of its capacity is left. These 

actions protect the battery cells and prolong the battery life (Blomhäll and Sandberg, 2017). The 

battery of an EV can be replaced by a new one for a big amount of money. An alternative to this 

is to replace the battery cells which functions worse than the others, to prevent the EV to only load 

until the least good battery is full. This means that an old battery can be reused and have a fairly 

good capacity, but not as good as a new one (Blomhäll, 2018b). 

In the year 2015, EV-industries bought 25% of the produced lithium-ion batteries and in the year 

2020, they are expected to need 65%. According to Patrik Johansson, a battery researcher at 

Chalmers University, it’s unclear if the production of lithium-ion batteries can fulfil the need in 

price and production speed. In addition, lithium is strongly located in a few places, which could 

lead to a political risk of becoming addicted to it (Nohrstedt, 2017). According to an investigation 

made by Lawrence Berkeley National Laboratory and the University of California Berkeley in 2011, 

there are around 39 million tons of lithium in the world, which will cover the battery demand until 

2100 (Blomhäll and Sandberg, 2017). Parallel to this, other kinds of batteries are researched on and 

for example, according to Axios, solid-state batteries are cheaper to produce, have a higher energy 

efficiency than lithium-ion batteries and could potentially have a better performance, though the 

breakthrough has a long way to go (Gohd, 2018).             

 

4.3.3 Driving range 

The definition of range is how long an EV can drive in one full charge (Emobility, 2018a). From a 

standard test, the car manufacturers define the range by using a drive cycle, NEDC (New European 

Driving Cycle). According to Mattias Rabe at Teknikens Värld, the test isn’t always correct with 

the range, due to some real-life factors that aren’t tested or accounted for (Rabe, 2017). An average 

EV can drive up to 200 km in one full charge, which is more than enough for a daily transport 

need (Miljöfordon, 2017). Depending on the brand and model, an EV can even reach further, for 

example with Tesla Model S the range is about 350 km (Vattenfall, 2018a).  
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The range is affected by factors such as the road conditions, the driving, the temperature outside 

and how other types of equipment in the EV are being used (Emobility, 2018a). All vehicles lose 

range during the winter season, when it’s below freezing point, due to the cold air that has a higher 

air resistance than warm (Blomhäll and Sandberg, 2017). For EVs, the range in the winter measures 

up to 30% of the total range, which is due to the amount of electricity that is being used for other 

types of equipment in the EV and how cold it is outside. A lot of the electricity goes to warming 

up the cabinet and the battery itself. According to Erik Söderholm at Mestmotor, to prolong the 

range in the winter season, it is important to warm up the battery and the cabinet before driving 

the EV (Söderholm, 2016). 

 

4.3.4 Charging technology 

There are two different kinds of charging motives that can be installed at houses, apartments or 

facilities, mode 2-charging and mode 3-charging. Mode 2-charging uses a normal grounded socket 

and has a monitor mounted on the charging cable. To make the safeness higher, the monitor 

oversees the charging process from itself to the EV. The current shouldn’t be higher than 10 A 

(Fortum, 2018b). Mode 3-charging is the safest charger and the recommended type. It has a faster 

charging time than the mode 2-charging, due to the higher current. A charging box specially made 

for an EV is installed and it can communicate and oversee the whole charging process with the 

EV. If something goes wrong, the charging box can stop the current (Vattenfall, 2018e). 

The charging power can be split into three main categories; normal charging, which is the most 

common one for mode 3-charging, semi-fast charging and fast charging. Normal charging is 

generally used at homes, during the night, or at workplaces, during the day. This is due to the low 

charging power and the time, eight hours, it takes to fully load the battery (Emobility, 2018d). The 

plugs that are used for normal charging is type 1 and type 2, see figure 11. Type 1 is a single-phase 

plug which can handle the maximum current of 32 A. Most of the Asian car manufacturers uses 

this kind of plug. Type 2 is a standard type in Europe and it can handle up to 70 A single-phase 

and 63 A three-phase (Emobility, 2018e). Semi-fast charging takes between 30 minutes to two 

hours to have a fully loaded battery. This type of charger can be placed for example at a restaurant, 

next to a gym or at a mall, where its’ charging time, matches the parking time (Emobility, 2018d). 

The Semi-fast charger can both have type 1 and type 2 plugs. It can also have plugs that are being 

used for the fast charging (Emobility, 2018e). 

Fast charging has the highest efficiency and from an empty battery up to 80% full, it takes around 

20 to 30 minutes. The last 20% of the battery takes longer to charge and are therefore not 

recommended to do. The fast charger can be found for example next to a highway or at a public 

charging station (Karlberg, 2015). The different plugs for the fast charging are CHAdeMO and 

CCS, see figure 11. CHAdeMO can load with an efficiency up to 100 kW and it’s the Japanese 

standard. CCS can have two various kinds of plugs. The first one is the type 2 plug for AC and 

normal charging, the second one is a special plug for fast charging with DC (Emobility, 2018e). 
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Figure 11, an illustration of the different plugs for an EV (Emobility, 2018e). 

 

4.3.5 Self-driving Vehicles 

Self-driving vehicles have five distinct levels of vehicle’s system. The first level is described as a car 

that has ABS-brakes, parking assistant, speed keeper and a support system, which could warn and 

counteract the steering. The second level has an adaptive speed keeper, which could adapt the 

speed and keep the distance between itself and the car in front. It also has an automated braking 

system, to avoid collisions. The third level has a small level of self-driving. It can in limited 

situations, such as traffic jams or on a highway, take over the wheel. The driver should interfere 

when necessary. The fourth level is like the third level, only the difference between them is that on 

the fourth level the vehicle’s system can completely take over the control of the driving in the 

limited situations. The fifth and last level has a full scale of a self-driving system (SOU, 2018). 

Volvo has a project called Drive me in Göteborg, Sweden, which is testing a special driver function 

in Volvo’s self-driving system. The project’s objective is to reach the fourth level in a near future 

(SOU, 2018). In 2021, Volvo has a goal of selling self-driving cars. Volvo’s self-driving car will 

have a reduced energy consumption, due to optimizing the use of the electric motor and brakes. It 

will follow traffic rules and park itself. Furthermore, the sensors on the car will not be distracted 

or tired, they will read and avoid collisions in the traffic at all time (Volvo, 2018). Other companies, 

such as Google, Ford and BMW with Intel, also have goals with self-driving cars (Brohult, 2018). 

For example, Google has a project called Early Rider Program, which is testing self-driving cars on 

level four in Phoenix, USA (Björklund, 2017). 

According to Anna Pernestål Brenden, a traffic scientist at KTH, if looking at Stockholm, 92% of 

the cars could be removed by not having an own car and instead order a self-driving car when 

necessary. This, according to Pernestål Brenden, could lead to more traffic jams, due to increased 

traffic because of the simplicity of self-driving cars (Brohult, 2018). Jan Hellåker, working at the 

innovation programme Drive Sweden, means that even though there are fewer cars on the streets, 

the self-driving cars will drive much more and a factor to counteract this is carpooling and sharing 

the same car (Kristensson, 2017a). Karl Bohlin, CEO for Hansaworld, means that the self-driving 

vehicles in the future will take over the public transports and make journeys with taxi-services 

cheap (Bohlin, 2017).  
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4.3.6 Power grid 

The Swedish power grid today is stable. Generally, for the power grid is that the total production 

must cover the total use at every moment, otherwise the power grid risks a blackout and power 

failure. To know how much energy to produce, the power plants measures the frequency of the 

power grid. It should lie on 50 Hz but varies between 49.9 Hz and 50.1 Hz depending on increased 

and reduced use (Lindholm, 2017b). To avoid power failure, Sweden has a power reserve that 

allows the Swedish power range to buy up to 2000 MW per year from neighbouring countries, 

through common grids (Svenska kraftnät, 2015). The Swedish electricity production consists 

mostly of hydropower, nuclear power, solar and wind power. In 2014 the net electricity generation 

looked like as shown in figure 12, and four years later, 80 % of the electricity production still comes 

from hydropower and nuclear power (SCB, 2018). 

 
Figure 12, electricity generation (net) per power stroke since 1970, TWh (Energimyndigheten, 2017a). 

 

So far within the power grid, the means taken to adopt the increasing electricity use to the grid has 

been to implement new techniques and energy solutions in the private and industrial sector. This 

is made without having to execute big and expensive changes. Examples are energy saving lamps 

in the private sector and general energy efficiency in the industrial sector (Bollen, 2010). During 

recent years, the backbone of the power grid has been reinforced (Bollen, 2010) and experts claim 

that the grid is strong enough for an adoption of EVs, in the means of power-capacity. That is 

since only about 1/10 of the maximum grid effect is used while charging EVs in a big power-garage 

for multiple cars (Bergman, 2008). 

Something that will have a weakening effect on the power grid today is the nuclear phase-out. 

Nuclear power is, like hydropower, an adjustable energy source because of the way the energy 

production can be adjusted to fit the demand from the grid at any time (Svenska kraftnät, 2015). 

In Sweden today, there are ten active reactors which produces 60-65 TWh energy per year, which 

is about 35% of the total production (Energimyndigheten, 2017a). Four of the reactors, located on 

two different nuclear plants, are planned to be taken out of operation before 2020. This means a 

weakening of the power balance with about 2850 MW (Svenska kraftnät, 2015). The change is not 

only power-related, but also changes the power grids capacity of frequency and voltage control. 
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When adjustable energy sources, like nuclear power, are replaced with ones that depend on weather, 

for example wind or solar power, or other aspects that cannot be controlled, it gets harder to match 

the energy production and the energy demand at all times. This is one of the big challenges for the 

Swedish power grid in the future (Svenska kraftnät, 2015). 

One new technique that will have a positive effect on the power grids capacity to avoid blackouts 

are V2G. V2G is a fairly uncharted technology that gives the owner of an EV the chance to use 

their car battery to store electricity that can be used in the home or sold to the grid in case of energy 

shortage (Hanley, 2018). Scientists are now exploring the possibilities of V2G and what it can or 

cannot contribute to the power grid and the owners of EVs. For example, in Stockholm, according 

to Sten Bergman, V2G could mean a reduced parking fee for people living in multifamily 

compartments, if they agree to lend the battery capacity to the tenancy compound (Bergman, 2018). 

  

4.3.7 Technical progress in other areas 

Other research areas that can affect EV adoption are, among others, biofuels and fuel cells. Biofuels 

today are increasing in the transport sector, and 2016 70 % of the total use of vehicle gas was biogas 

(Energimyndigheten, 2017b). Research is also made within the area of using rest products from 

pulp manufacturing such as lignin for engine fuel in cars in the future (Helgesson, 2017).  

Fuel cells is a technique that is based on transforming the chemical energy in hydrogen into 

electrical energy through an energy converter (Vätgas Sverige, 2018). The research on fuel cells are 

slowing down parallel with the improved battery technology. Mercedes Benz chairman Dieter 

Zetsche said in 2017 that Mercedes will no longer focus on fuel cells, due to the advantage gap 

such as faster charging time and longer driving range quickly decreasing. Fuel cells are also a very 

ineffective way of using energy, due to the energy consuming process of producing hydrogen 

(Kvandal, 2017). 

 

4.4 Social aspects 

This chapter presents the knowledge people have about EVs and highlights different studies 

around it. It also explains the charging possibilities for private houses and apartments. 

Furthermore, the chapter describes different brands on the EV market and future innovative EVs. 

 

4.4.1 Charging possibilities 

One of the most important aspects of EV adoption is the possibility to charge the EV. Depending 

on the living situation, the charger could be either easier or harder to access. Houses could install 

a charging box in the garage or in the driveway, meanwhile an apartment house needs to depend 

on the property owner and if there is a garage or a parking which belongs to the apartment house. 

Otherwise, the importance of having a near or an easily accessed public charger grows bigger 

(InCharge, 2018). In Stockholm today, around 1200 public charging stations exist on various 

locations (Power Circle, 2018). According to a study made by Novus, seven out of ten participating 

people would have preferred to charge the EV near the residence, if they had owned an EV. 

Furthermore, the study also shows that one of the most important reasons for not buying an EV 

is the uncertainty of where you can charge (Lindevall, 2017). Even though there is charger every 
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70 km on E18, E16 and E4 (Eon, 2018a), according to e-mobility NSR study, the anxiety of driving 

an EV further than 100 km per day, makes more say no to buy an EV. The study also pinpoints if 

the driving distance is around 50 km per day, more people could think of having an EV (Maat and 

Kasraian, 2014). 

Novus’ study shows that 50% of the participating people thought that the choice of a new 

residence, could be affected by the possibility to charge an EV (Lindevall, 2017). Something that 

can counteract the willingness to possess an EV when living in an apartment or tenancy, according 

to Fredrik Sandberg at Elbilen, is the fees for charging the EV on a fixed parking lot. Private houses 

could get support for charging boxes, see chapter 4.1.3, meanwhile of having a PHEV on a fixed 

parking lot in Stockholm, could cost around 500 SEK extra every month and for a BEV, around 

1000 SEK extra per month. This amount of money corresponds the driving distance of 60 000 km 

per year for a Tesla Model S, which have a consumption of 2 kWh per 10 km (Sandberg, 2017).   

 

4.4.2 Knowledge about Electric Vehicles 

According to a study made in Norway by Randi Hjorthol at TOI, early adopters of EVs are persons 

who have more than two cars in a household and have a high education and income. The study 

also presents that most of the people, who commutes daily, use an EV as a complement to the 

FFV (Hjorthol, 2013). Another study, made by Novus, states that the people owning an EV are 

believed to be modern and environmental conscious. That the environmental perspective of an 

EV is the biggest reason for getting one. However, only 42% of the participants in the study had 

knowledge about the carbon dioxide emissions from the EV compared to a FFV (Lindevall, 2017). 

According to Erik Figenbaum and Marika Kolbenstvedt at TOI, the key element in the potential 

of buying an EV is whether people have information and knowledge about it. That there should 

be better information regarding the different EVs and their characteristics. A study made by The 

Electric Vehicle Association amongst its members, present a picture why people choose an EV, 

see figure 13. Environment, economy and practical reasons are the most crucial factors (Figenbaum 

and Kolbenstvedt, 2013). 

 

 

Figure 13, EV-owners’ various reasons for buying an EV (Figenbaum and Kolbenstvedt, 2013). 
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In general, according to Thomas Franke et al, a scientist at the Chemnitz University of Technology, 

the range of an EV is one of the biggest barriers for not buying one. However, the authors also 

pinpoint that the experienced users of EVs, have adapted the range easily for the everyday life, and 

sees it more of a problem-solving task than a stressful situation. They also explain that other 

negative factors for EVs are the total price of the EV, the safety and the charging possibility (Franke 

et al, 2012). According to Erik Söderholm at Mestmotor, the price of an EV is more expensive in 

the purchase than a FFV. Although, Söderholm continues, an EV is cheaper in the operating costs, 

which in the end makes it a cheaper option than a FFV (Söderholm, 2016).  

According to Erik Figenbaum and Marika Kolbenstvedt at TOI, the safety of an EV was a problem 

before 2010 when the market of EVs wasn’t introduced properly. After 2010, when big car 

manufactures wanted a piece of the EV-market, the quality and safety of the EVs got much better 

(Figenbaum and Kolbenstvedt, 2013). Today the possibility for a combustion engine to catch fire, 

are five times higher compared to an electric motor (Emobility, 2018b). According to a study made 

by Ellevio, the lack of charging possibility near the homes prevents people from buying an EV. 

They also explain in the study that if Sweden wants to reach the goal of one million EVs in 2030, 

between 15 000 to 25 000 public charging stations need to be installed in Stockholm (Ellevio, 2018).  

 

4.4.3 Brands on the Electric Vehicle market 

Today the offer of different models and brands for EVs aren’t as big as the offer for FFV. To 

cover the customers demand, the market range of EVs needs to be bigger and more various 

(InCharge, 2018). The most popular EVs today in Sweden are Tesla Model S, followed by Nissan 

Leaf. According to Olle Johnsson, CEO at Power Circle, Tesla’s success depends on its own 

charging network around the country and the long driving range (Mitti, 2017). A mapping with 

four levels over the biggest car manufacturers that are leading in the area of BEVs and PHEVs, 

has been made by Johan Kristensson at NyTeknik. According to Kristensson, the first and the 

leading level has only Tesla in it. The second level has Volkswagen, Nissan and Renault. In the 

third level are for example Volvo and BMW and the fourth and last level has, for example, Ford 

and Suzuki in it. According to Kristensson, Tesla is on top because of the technology they have. 

He also explains that Renault and Nissan come second due to the worldwide popular models 

Renault Zoe and Nissan Leaf (Kristensson, 2017b). 

If looking at other brands who want to be a part of the EV-market, there are for example Apple 

and Uniti. Uniti is a Swedish brand who wants to present an innovative EV especially made for the 

city traffic. Uniti have a partnership with Siemens and according to Lewis Horne, CEO at Uniti 

Sweden, Siemens will help them create a sustainable production of the EV (Ottsjö, 2017). Uniti 

also has a partnership with Eon, who will provide the customers of Uniti with five years of free 

renewable energy. The first Uniti-cars will hit the market in 2019 and they will cost around 200 000 

SEK (Eon, 2018b). Apple is developing an EV under the name “Titan” and more information 

about the project is classified, although it will probably hit the market in 2019 (Rabe, 2015).  
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5 Result and discussion 

The result from the literature study is listed as factors affecting EV adoption. Furthermore, a 

SWOT-analysis is made and future scenarios are developed.  

 

5.1 Identified factors 

Below, the identified factors from the literature study are presented and listed under each aspect.  

Factors from the political aspect: 

● Tax reductions - political decisions to reduce taxes on EVs and areas connected to those. 

● Political sanctions - political decisions to reduce costs surrounding EVs. 

● New laws - new Swedish laws regarding EVs and connected subjects. 

● EU restrictions - restrictions regarding emissions and energy production. 

Factors from the economic aspect: 

● Buying cost - the cost of buying an EV. 

● Charging cost - the cost to recharge the EV. 

● Coal prices - the German coal price that affects the Swedish electricity price. 

● Increased electricity consumption in other areas - refers to the electricity consumption for example 

in the industrial and the private sector. 

● Weather conditions - refers to the weather conditions that affect the electricity consumption 

and production in Sweden. It also refers to the effect the weather has on the battery range. 

Factors from the technical aspect: 

● Range - how long an EV can drive in one full charge.   

● Battery - refers to the battery price and the battery technology. 

● V2G - the technology that allows the power grid to use EVs as temporary energy storage. 

● Self-driving Vehicles - stands for the future scenario of self-driving vehicles in the city.  

● A weakening of the power grid - a factor connected to, for example, nuclear phase down and an 

increased use of electricity. It refers to the complication of not being able to plan the 

electricity production properly to fit the need. 

● Biofuel development - the development of biofuels that might pose a threat to EV adoption. 

Factors from the social aspect:  

● Charging possibilities - the access of a charger for an EV. 

● Knowledge about EVs - the general knowledge on EVs among the population.  

● Brand - the different brands on the market and the characteristics of them. 

● Better usability - the overall technology in an EV that differs it from a FFV.    

 

Table 2 presents the listed factors categorized after how big an impact they have on EVs in the 

future in Stockholm. High impact means that if a factor experiences a change, either positive or 

negative, it will have a high effect on the EV implementation. Medium and low impact acts in the 

same way but have a medium respective low effect. Furthermore, in the categorized groups, the 

identified factors are compared to each other and ranked based on their outcomes.  
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Table 2, identified, categorized and ranked factors that affects EVs in the future. 

Identified factors: Categorized: High impact  Different aspects: 

Range 1  Political 

Battery 2  Economic 

Charging possibilities 3  Technical 

Tax reductions 4  Social 

Political sanctions 5   

Weakening of powergrid 6   

Buying cost 7   

Charging cost 8   

V2G 9   

New laws 10   

Knowledge about EVs 11   

Identified factors: Categorized: Medium impact 
  

EU restrictions 1   

Brand 2   

Coal prices 3   

Increased electricity 

consumption in others areas 
4 

  

Identified factors: Categorized: Low impact   

Self-driving Vehicles 1   

Biofuel development 3   

Weather conditions 4   

Better usability 5   

 

Category: High impact: 

● Range is ranked as number one, because of the studies made by Novus and Franke et al. 

Both studies mean that the biggest barriers for not buying an EV are the range. Chapters 

4.3.2, 4.3.3 and 4.4.2 pinpoints the importance of driving range in different aspects, such 

as the technical aspect and the social aspect.    

● Battery is ranked second, as a result of its importance of the function of an EV. This factor 

covers both the price, see chapter 4.2.1, and technology, see chapter 4.3.2. Furthermore, 

chapter 4.3.2 shows that the range is dependent on the battery technology development. 
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● Charging possibilities is ranked as third. Chapter 4.4.1 pinpoints the importance of having a 

charger near the residence when possessing an EV. Moreover, one of the biggest aspects 

of not owning an EV is the uncertainty of where you can charge it.    

● Tax reductions are important for EV adoption, see chapter 4.1.3, due to the normally high 

investment price of both buying an EV and installing a socket to charge it at home. Tax 

reductions especially has a big effect on driving an EV in a bigger city like Stockholm, due 

to the taxations on traffic within the city. 

● Political sanctions are ranked quite high as well due to the similarities to tax reductions; the 

financial benefits sanctions can provide, see chapter 4.1.3. 

● A weakening of the power grid is ranked as a factor of high impact due to the possibility of a 

black out of the grid with more EVs on the market, see chapter 4.3.6.  

● Buying cost is once again an economic factor that is important due to the price difference 

between an EV and a FFV. Chapter 4.2.3 pinpoints the second-hand market as well as the 

first-hand market is strongly affected by the price of buying an EV. 

● Charging cost is important because, referring to chapter 4.4.1, people are more willing to drive 

a vehicle if it is cheap to refuel or recharge. 

● V2G, according to chapter 4.3.7, could be a crucial factor in the future, because it affects 

both the private economy for the holder of the EV and increases the strength of the power 

grid. 

● New laws can affect where one can and cannot drive a FFV in the future, and also how 

much emissions that are permitted. That gives further reasons to invest in an EV, see 

chapter 4.1.2. 

● Knowledge about EVs is ranked as ten and last. Depending on the knowledge people have 

about EVs, for example, the range anxiety in the daily use, affects the EV adoption in a 

negative way, see chapter 4.3.3 and 4.4.2.  

 

Category: Medium impact: 

● EU restrictions affects EV adoption in Sweden indirect due to Swedish laws following 

common restrictions for European countries, see chapter 4.1.1. It is not as important as 

other factors due to Swedish climate goals are higher than the restrictions, see chapter 4.1.2. 

● Brand is ranked as third, as a result of the literature study, see chapter 4.4.3. Popular brands 

have a positive impact on the market, moreover, Tesla has a leading technology in the EV 

area, which attracts customers.   

● Coal prices in Germany affect the electricity market in Sweden as is described in section 4.2.2. 

The electricity price affects the adoption of EVs in the way that if it is expensive to recharge, 

people might just as well refuel their FFV instead of buying an EV. 

● Increased electricity consumption in other areas affect EV adoption in the same way as the German 

coal prices; if the electricity price goes up, it affects EV adoption negatively see chapter 

4.2.2. 

 

Category: Low impact: 

● Self-driving Vehicles comes in the first place, due to the possibility of the future scenario. 

According to the literature study, see chapter 4.3.5, when self-driving vehicles hit the 

market, it could compete out the public transport and fewer vehicles in the city would be 

needed. People would use the self-driving vehicles for their daily needs.     
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● Biofuel development has quite a low impact on EV adoption due to the biofuel market and the 

private EV market do not compete today, see chapter 4.3.7. 

● Weather conditions are placed at fourth, because of the effect it can have on the range for an 

EV, see chapter 4.3.3.   

● Better usability is ranked as five and last, as a result of the technology in an EV, see chapter 

4.3.1. For example, an EV has a fast acceleration, a low centre of gravity and a low sound 

level. 

 

5.2 SWOT-analysis  

The gathered factors affect each other in different ways, and combined they construct a viable 

framework to build future scenarios on. In table 3, a SWOT-analysis of the identified and ranked 

factors are presented.  
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Table 3, SWOT-analysis of the identified and ranked factors. 

Strengths Weaknesses 

Range - the improvement of being able to drive a 

long distance in one full charge. 

Range - the continuous anxiety problem of not 

trusting the charging to suffice.  

Battery - better battery capacity due to a bigger 

energy storage in the batteries. 

Battery - the capacity of a battery has not improved 

and is still at a limited level. 

Buying cost - cheaper to buy an EV due to a bigger 

production and thereby a bigger secondary market.  

Buying cost - the price of an EV is continuously 

high due to new technology and expensive batteries. 

V2G - allows financially beneficial agreements 

between the EV owner and the provider of 

electricity.  

 

Better usability - the advantages of driving an EV 

compared to a FFV.  
 

Opportunities Threats 

Charging possibilities - a bigger and more effective 

charging infrastructure will lead to a safety net for 

customers of EVs. 

Buying cost - a low production of EVs lead to a high 

price of pursuing an EV.  

Charging cost - cheaper to load the battery and drive 

the EV. 

New laws - It gets problematic to own and drive an 

EV. 

Political sanctions - sanctions from the Swedish 

government makes it more beneficial for private 

customers to buy and drive an EV. 

Increased electricity consumption in other areas - an 

increased consumption that raises the electricity 

price and the accessibility of electricity. 

Tax reductions - reductions on taxes for EV owners 

and drivers. 

Coal prices - an increased coal price in Germany due 

to an increased demand or higher taxes. 

New laws - restrictions on FFVs and emission 

regulations are examples of laws that affect EV 

adoption. 

Weakening of power grid - the grid cannot meet the 

demand an increased EV fleet would provide. 

V2G - more people will use an EV to get, for 

example, a cheaper parking feed. 

Weather conditions - the temperature and the 

seasonal differences affects EVs in Sweden. 

Knowledge about EVs - the population in Stockholm 

has a better awareness about EVs and their 

advantages. 

Biofuel development - EVs prove to be the lesser 

alternative. 

EU restrictions - decisions made in the EU affecting 

Swedish laws.     

Brand - considerable wider range on different models 

of EVs and more popular brands on the market.  

Self-driving Vehicles - when electrified self-driving 

vehicles hit the market, they will concur out FFVs.  
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The SWOT-analysis made the foundation to be able to predict the future of EVs. The following 

eight long- and short-term scenarios were made based on the factors ranked impact, see table 2, 

and if they were considered as strengths, weaknesses, opportunities or threats for the adoption, see 

table 3.  

The two future scenarios connected to the first quadrant, strengths, are: 

1. 5 years: EVs will increase exponentially due to better batteries, longer range and a cheaper 

buying cost.  

2. 20 years: EV adoption will have a linear growth, after 5-10 years of exponential increase. 

That is since V2G is well implemented and the increased technology makes the benefits of 

driving an EV, compared to other vehicles, big.  

 

The two future scenarios connected to the second quadrant, weaknesses, are: 

3. 5 years: The implementation of EVs will rise slowly, but continuously, because of a passive 

battery development and a low trust in the range of the vehicles. 

4. 20 years: Uncertainty of Lithium sufficiency, affecting the battery technology and the buying 

cost negatively, gives room for other techniques on the market, for example, fuel cells. 

 

The two future scenarios connected to the third quadrant, opportunities, are: 

5. 5 years: The adoption will expand as a result of better charging possibilities, charging costs, 

and politically decided financial benefits. A wider market with several different models 

covering the customers’ demand, together with a better general knowledge among the 

population, leads to more EVs for private use. 

6. 20 years: If EU restrictions and Swedish laws, that affects environmental zones, are 

introduced, the number of EVs will increase. A good implementation of V2G together 

with electrified self-driving vehicles on the roads contributes to EV increase.  

 

The two future scenarios connected to the fourth quadrant, threats, are: 

7. 5 years: A combination of increased electricity use and a nuclear phase down, parallel with 

a high coal price, could pose a threat to EV adoption. It could cause a power failure in the 

power grid, which could lead to an increased import of expensive electricity causing a high 

charging cost. These factors will lead to the EV implementation levelling out. 

8. 20 years: A weak power grid and laws restricting EV use, leads to a decrease in their numbers 

on the market. 

 

5.3 Discussion 

The future scenarios presented in the result are educated guesses, based on the literature study. The 

foundation for the future scenarios are the identified factors and how they affect each other in the 

SWOT-analysis. The following section discusses the factors and the future scenarios within the 

SWOT-table. 
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5.3.1 Strengths 

As seen in table 3, the first quadrant in the SWOT-table have factors listed as strengths. According 

to Emobilty, the range, for example, is affected by the battery technology (Emobility, 2018c), which 

in turn, according to Bergman, are affected by the V2G and the buying cost (Bergman, 2018). 

Because of their impact on each other and on vehicle adoption, they were found to fit in the 

strengths-quadrant. Higher demand will lead to higher volumes of EV’s production, which, 

according to Blomhäll and Sandberg, will lead to a lower total cost of an EV (Blomhäll and 

Sandberg, 2017). Better usability is also connected to the buying cost. If people knew the strengths 

of an EV more people would buy an EV. According to Power Circle, the EV has a simpler and 

lower cost of the service, compared to a FFV (Power Circle, 2017). Blomhäll pinpoints the 

smoother acceleration, compared to a FFV, in the jerky city traffic (Blomhäll, 2016). The low sound 

level of an electric motor (Power Circle, 2017) is also a positive effect for the EV adoption. If the 

battery technology took a big step forward and became low in weight and small in size, with a 

better storage for energy that would give a longer range, according to Franke et al, then the range 

anxiety among the customers would decrease along with the arguments on why you wouldn’t buy 

or drive an EV (Franke et al, 2012). Therefore, are all the mentioned factors strengths. 

The future scenarios built on the strengths, are most likely to happen. Considered the impact and 

ranking of the factors, the range has the highest rank and a high impact. Furthermore, the research 

on battery technology, according to Blomhäll and Sandberg, occur on many various locations, such 

as the manufacturer of Tesla and Volvo (Blomhäll and Sandberg, 2017). According to Pröckl, the 

battery technology has positive breakthroughs every now and then (Pröckl, 2016) and the 

development, according to Larsson, will only but continue (Blomhäll and Sandberg, 2017). V2G, 

in 20 years, will improve the possibility of owning an EV and are therefore a strength. It will 

become an investment, if, according to Bergman, by plugging in the EV to the grid and “lend” the 

electricity from the battery, you can get a reduced parking fee for the EV (Bergman, 2018).  

According to Bergman’s stated scenario for 2020 in chapter 3.2, he presents that the growth of 

EVs are due to an improvement of the range (Bergman, 2008). Vattenfall, in the same chapter, 

presents a scenario for 2030 where one of the key factors for reaching the goal is political subsides 

(InCharge, 2018). Both future scenarios support the five years scenario. The exponential growth 

of EVs in the five-year scenario is that, if the political subsidies become good, there is a big gap 

between the purchase price of EVs and FFVs, many people would choose an EV and therefore 

the EVs goes from a few numbers sold, to a big quantity sold. The 20 years scenario is not 

supported by a specific future scenario from chapter 3.2. Instead, it pinpoints more of a technical 

development, which both Bergman’s report (Bergman, 2008) and Energimyndigheten’s report 

(Energimyndigheten, 2016) explain is an importance to fulfil the goals of more EVs in the streets. 

The exponential increase of EVs, will slow down, and become more of a linear growth in the 20 

years scenario. This is because of the vision of EVs. It will become more of “the standard car” and 

therefore not a new “hot-topic” on the market.        

 

5.3.2 Weaknesses 

The second quadrant in the SWOT-table, see table 3, are the factors that are weaknesses. In this 

quadrant, the range, the battery and the buying cost are factors affecting each other. As discussed 

before in chapter 5.3.1, the range is affected by the development of the battery technology, and 

both affect the total price of the EV. If the battery technology does not improve, or if the 
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improvement of the battery became too expensive, according to the Electric Vehicle Association 

amongst its members, people won’t buy an EV. Another thing lifted in their study is that 29% 

thinks one of the most crucial factors of buying an EV is economy (Figenbaum and Kolbenstvedt, 

2013). According to Franke et al, the limited driving range are a problem for not buying an EV 

(Franke et al, 2012). The factors mentioned above are weaknesses, as a result of their impact on 

the EV customers. If they look at the range of the EV and, from that, decide if it is worth the price. 

Even though the range gets better, a high price tag would lower the sell.  

The five years future scenario for the weaknesses in the SWOT-table is likely to happen if the range 

does not improve. As Nykvist and Nilsson pinpoint, the price development of the battery pack 

decreases in generally 4% per year (Nykvist and Nilsson, 2015), if it comes to a halt, the cost of a 

battery pack will stay at a high price, and the number of new EV customers would decrease. The 

20 year scenario is most likely not to happen if looking to the investigation made by Lawrence 

Berkeley National Laboratory and the University of California Berkeley, claiming that the run-out 

of lithium will not happen in 20 years (Blomhäll and Sandberg, 2017). But, according to Johansson, 

the addiction to lithium could be a political problem in the future, due to the few places it is strongly 

located in (Nohrstedt, 2017). Besides, today, according to Axios, there already exists research on 

other types of batteries (Gohd, 2018), and it’s hard to think that it wouldn’t be a breakthrough in 

the battery technology until then.  

Comparing both future scenarios to the stated scenarios in chapter 3.2, the scenarios from the 

weakness-quadrant are not supported. According to Bergman’s report and the predictions for 2020, 

EVs will grow in numbers, due to a better driving range (Bergman, 2008), which is dependent on 

the battery development. If fuel price rises in the future, as Sköldberg et al have stated in their 

report along with Energimyndigheten’s report “Långsiktiga scenarier 2016”, the EV adoption will 

indeed be increasing until 2030 (Sköldberg et al, 2013; Energimyndigheten, 2017c). Comparing to 

the 20 years scenario, if the battery development were affected negatively and the fuel price 

becomes higher, then it would be more of a question of the cheapest alternative for the population, 

an expensive battery or expensive fuel? The report from Energimyndigheten, with the goal of 

reaching 1 million EVs in 2030, pinpoint their plan which includes a good resource supply with 

good competence and communication handling (Energimyndigheten 2016). In the case of the 20 

years scenario, if the resource is supplied and handled, it could be the lithium from other countries 

and is therefore not a problem for the future.     

 

5.3.3 Opportunities 

As seen in table 3, the third quadrant in the SWOT-table, have the factors of opportunities. Most 

of the factors in this quadrant have a high impact on the EV adoption. The charging possibility is 

ranked as third in the high impact category due to the safety net it provides for the customers 

driving a PHEV or BEV. According to Naturvårdsverket, this factor is affected by political 

sanctions in the means of a contribution when installing a charging socket at home 

(Naturvårdsverket, 2018d). Political sanctions are connected mainly to new laws and tax reductions, 

which are all based on political decisions that will have a major effect on the cost of owning and 

driving an EV in the future. All these factors are considered to be important for a future increase 

of EVs because of the perception that an economical alternative is preferable to the customer. 

The economic benefits are a common denominator within the factors with high impact in this 

quadrant, except for the knowledge about EVs. It is affected by the brand factor and according to 
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Johnsson, one of the most popular brands on the market, Tesla, is in the first place because of its 

technology (Mitti, 2017). Johnsson supports the connection between the brand and the knowledge 

about EVs. People know the benefits of the brand Tesla and therefore the EV market expands. 

The environmental perspective of an EV, is the biggest reason for buying one, both according to 

Novus’ study (Lindevall, 2017) and The Electric Vehicle Association amongst its members’ study 

(Figenbaum and Kolbenstvedt, 2013). If more people knew the environmental perspective, more 

would buy an EV.  

The five-year scenario belonging to the opportunities-quadrant is very likely to happen, due to the 

many factors in this quadrant connecting to the high impact factors. If comparing the scenario to 

the future scenarios in chapter 3.2 for 2020, both Bollen and Bergman predict a percentage of 10-

15 % EVs on the market (Bergman, 2008; Bollen, 2010). If looking at the picture painted by Myhr 

and Holmström, the amount of EVs in 2017 was 5% of the total vehicle fleet (Myhr and 

Holmström, 2018b). The different scenarios are based on voluntary implementation along with 

stricter emission rights and better driving range. The opportunity quadrant includes those factors, 

along with others, which gives weight to the short-term scenario. The fact that all three scenarios 

points in the same direction entails a likely increase of EVs in a nearby future. Based on future 

assumptions made on charging possibilities, the general knowledge amongst people and the other 

high-impact-ranked factors from table 2, a percentage of 10 % EVs is possible in 2-5 years. 

The 20 years scenario can be compared to the scenarios presented for 2030 and 2050. As it looks 

today, all of the factors supporting this scenario are likely to happen within 20 years. Elforsk and 

Svensk Energi, Ellevio, Vattenfall and InCharge all support the Swedish goal of 1 million EVs in 

2030, as is presented in chapter 3.2. Ellevio states, though, that there are many obstacles left to 

overcome before reaching that goal (Ellevio, 2017). For 2050 the two scenarios presented by 

Energimyndigheten in figure 7, gives an EV fleet of 1.2 million versus 5.5 million vehicles. The 

scenarios are based on economic and political factors, such as taxes, sanctions and new laws 

(Energimyndigheten, 2017c). The factors partly match the ones in the opportunities quadrant set 

for the 20 year scenario, but factors like V2G and self-driving vehicles are not included. A reason 

for that could be the uncertainty of the implementation of these factors on the market, but in this 

thesis, they are believed to have a part in the future EV adoption. One of the reasons is that Volvo 

is planning on releasing a self-driving car in 2021 (Volvo, 2018). 

 

5.3.4 Threats 

As seen in table 3, threats are the last quadrant in the SWOT-table with associated factors. Factors 

such as the buying cost could be affected by new laws. Åhman explains in his article the proposal 

of introducing taxes based on driven kilometres instead of fuel tax (Åhman, 2017), and how that 

could lead to a negative impact on the future for EVs if they were included in the new law. 

Increased electricity consumption in other areas are also affected by new laws, as is the weakening 

of the power grid due to political decisions regarding, for example, renewable energy production 

(Naturvårdsverket, 2018a). According to Svenska kraftnät, the nuclear phase down affects the 

electricity price, as well as a weakening of the power grid (Svenska kraftnät, 2015). Coal prices in 

Germany affect the same area because of the electricity need on the Swedish grid. According to 

Vattenfall, the price of German coal affects the Nordic market, hence Sweden (Vattenfall, 2016).  

The biofuel development is not really connected to something other than the buying cost because 

of the potential competition it could constitute on the vehicle market. That is, since the general 
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increase in the transport sector shown in Energimyndighetens reports from 2017 

(Energimyndigheten, 2017a; Energimyndigheten, 2017b). Though, it can be discussed that the 

recent growth of biofuels in the transport sector (Energimyndigheten, 2017a) could have an effect 

on the fossil fuel price not increasing as fast as it could have. Increased electricity consumption in 

other areas is a factor that goes hand in hand with the factor weather conditions. Lindholm states 

in an article for energiföretagen, that if there is a cold year in Sweden, the electricity for heating 

goes up, which leads to higher electricity price (Lindholm, 2017a), which thereby provides a higher 

driving cost for the EV. According to Vattenfall, the weather conditions also affect the electricity 

production in Sweden (Vattenfall, 2018d), which has an impact on the charging cost as well. This 

means, at least six of the factors considered as threats has to do with the cost of owning and driving 

an EV, which once again points in the direction of the price is an important aspect of EV adoption. 

The five-year scenario could happen in the future, if the energy consumption in other areas would 

indeed increase. As is seen in the report from IVA, the trend for the energy consumption in other 

areas is not increasing. On the contrary, the consumption has been on a steady or slowly increasing 

level in big sectors like the industrial and household sectors (IVA, 2015). A relatively low increase 

in electricity use bodes well for an implementation of another electricity consuming area, such as 

EVs. In conclusion, the five years future scenario will most likely not take place. The 20 years 

scenario is more likely to happen in the sense of the current research in the biofuel area, regarding 

the increase on biofuels in the transport sector stated by Energimyndigheten and is seen in chapter 

3.3 (Energimyndigheten, 2017a), as well as the possibility of new laws, for example the ones 

presented by Åhman and Naturvårdsverket, regarding km tax or a failure on environmental zones 

(Åhman, 2017; Naturvårdsverket, 2018b), that will become or create obstacles for EV adoption in 

the future. 

If comparing these scenarios with the once presented in chapter 3.2, the five-year scenario with the 

power grid failure, is opposed both by Bergman's report from 2008 and Ellevios report from 2017. 

The two sources claim that the power grid has, and are continuously developed, to have the capacity 

for an implementation of EVs connecting to the grid (Berman, 2008; Ellevio, 2017). Apart from 

that factor, the cost of owning and driving an EV is important both in the reports for 2030 and 

2050 from Elforsk, Svensk Energi and Energimyndigheten (Sköldberg et al, 2013; 

Energimyndigheten, 2017c). That makes the other factors in the threats quadrant relevant in the 

sense of them all affecting and increasing the cost of EVs. As for the 20-year scenario, it is based 

on new laws and a weakening of the power grid, the accuracy is less than for the five-year scenario. 

Though, the political influence is stated to be important in the scenarios from Bergman, Elforsk 

and Svensk Energi, as well as Energimyndigheten (Bergman, 2008; Sköldberg et al, 2013; 

Energimyndigheten, 2017c). This gives the 20 year future scenario yet a reasonable trustworthiness. 

5.3.5 Sensitivity  

The foundation of this thesis is based on assumptions and many times subjective analysis made by 

researchers on the subject. This brings, that the thesis is partly based on opinions, and therefore 

the result should not be perceived as pure facts.  

Another thing to take into consideration is that it is impossible to know exactly what the future 

will hold. In this thesis, assumptions and conclusions have been drawn mainly based on different 

scientists’ assumptions and predictions. This makes the future scenarios subjective and, even 

though a belief of what is stated is accurate, they are to be seen as educated guesses from well 

informed people. 
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The choice to first categorize the factors in three different sections was to make the next step, to 

rate them, easier. It would not have been necessary, but it made it simpler to detect which factors 

generally have a bigger impact on EV adoption than others.  

The predicted scenarios in this thesis can be perceived rather vaguely expressed. This is because 

they depend on so many factors covering different areas, of which many depend on human 

emotions. Comparing this to Bergman’s future scenarios for 2030, which differs up to 80% in 

figure 6 (Bergman, 2008), and the difference on the amount on EVs in the 2050-scenario from 

Energimyndigheten (Energimyndigheten, 2017c), conclusions can be drawn that it is common with 

vague expressions when estimating long term scenarios. 
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6 Conclusion and future work 

The conclusions drawn from this thesis, answering the objectives, are: 

● There are nineteen discovered factors affecting EV adoption in Stockholm in the future, 

see table 2 in section 5.1 for the full list. 

● In the SWOT-analysis the most important factors are those who are connected to driving 

range and charging as well as the ones connected to the cost of owning a vehicle. The 

general knowledge on EVs in the society is also an important factor to future adoption. 

● The connection between the different factors affect the importance of their impact on EV 

adoption. If several factors with a positive effect, affect each other positively, EV adoption 

will increase. If factors that have a negative impact are amplified by the positive factors, the 

impact on EV adoption gets smaller. 

 

From the performed literature study and the presented results, the conclusion drawn is that in five 

years there will be a significant increase of EVs in Stockholm, due to political decision and 

development in the technical area. The population in Stockholm will have better knowledge about 

EVs, which will increase their will to drive one. 

A conclusion for the adoption in 20 years is harder to estimate, but since the second-hand market 

will be more secure and validated, more people can afford an EV. If V2G is well adjusted to the 

society, EVs would be an investment to the household and the EV adoption in Stockholm would 

increase. 

Future work for this project could be a greater study on political and social aspects on EV adoption, 

as well as a bigger research in battery and charging technology. The subjects discussed in the thesis 

are only vaguely mentioned and future work could be to immerse and develop the different aspects 

and look closer on their specific effect on EV adoption in Sweden. It might also be of interest to 

look more into EV adoption in other countries; what have and what have not worked there. 

The most interesting work for the future is to evaluate the developed future scenarios in five and 

20 years, to see whether the assumptions were accurate or if any major differences occurred. It 

would be interesting to see what factors showed to be the most important ones for an adoption, 

and if any important factors or subjects were missed in this thesis. Also, to see if any of the future 

scenarios came true. 
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