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Abstract

The Personal Transportation System safeguards peoples’ cultural understanding of freedom:
to move individually without being dependent on others. However, the increasing number of
private vehicles driven on fossil fuels contributes to unsustainability and one of the most
urgent issues, climate change. The authors explored electric vehicles as an alternative to
fossil fuel driven vehicles as a way of moving strategically towards sustainability in the
Personal Transportation System. In order to increase demand of electric vehicles, barriers
need to be overcome. The authors identified perceived barriers and enablers through
literature review, interviews with automobile dealers and other stakeholders of the EV sector
in Southeast Sweden, as well as through an electronic survey of individuals living in this
region. The outcome of the thesis is a pilot strategy using behavior change tools from
Community Based Social Marketing in order to address the perceived barriers and enablers
on the demand side of the electric vehicle market. With highly positive attitudes towards
electric vehicles in Southeast Sweden, the strategy may be successful in the region; however,
it needs to be combined with further measures on the supply side of the market which cannot
be addressed with behavior change tools.
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Executive Summary

1. Introduction

Sweden has a vison to be climate neutral by 2050, which means being free from emissions
that contribute to a systematic increase in concentrations of greenhouse gases in the
atmosphere. To reach this vision several actions are needed and one of them is to become
fossil fuel independent in the transport sector by 2030. (Government Offices of Sweden
2015) Within this goal, one of the steps to be taken is to increase the use of electric vehicles,
in order to potentially decrease the use of fossil fuels (Miljo- och energidepartementet 2013).

To make sure that such actions contribute in the desired direction in a complex system like
the Personal Transportation System, using a conceptual framework such as the Framework
for Strategic Sustainable Development (FSSD) can help. It is developed to address
complicated problems in complex systems, aiding in analysis, decision-making, and
planning. To frame this thesis the ABCD-process was used, which is designed to implement
the FSSD in a real world context. (Robért et. al. 2010)

Today there are several barriers that hinder a more widespread use of EVs, as well as
enablers that can be used to promote them. One useful tool to help promote behavior change
in people is Community-Based Social Marketing (CBSM). CBSM has been used in this
thesis with the purpose of developing a pilot strategy for GreenCharge Sydost on how to
communicate with and reach potential users of EVs in order to increase demand for these
vehicles. The focus for the thesis has been on cars for the transport of people. Both private
and public users were considered and the study was limited to the geographic scope of
Southeast Sweden.

Research Questions

How to increase current enablers and address barriers that hinder potential users from
considering to purchase EVs, in order to increase demand for these vehicles and speed up the
electrification of the Personal Transportation System in Southeast Sweden?

Supporting research questions:
1. What are current enablers and barriers related to EV use in Southeast Sweden?
2. How can behavior change tools be used in order to overcome the identified barriers
and support the transition towards EVs in Southeast Sweden?

2. Methods

Interviews

Based on the barriers and enablers identified in the worldwide literature review, regional
interviews were conducted in order to identify the perceived barriers and enablers to
transition towards EVs in Southeast Sweden. Twelve semi-structured interviews with
automobile dealers and other stakeholders in the EV sector in Southeast Sweden were
conducted as they act as opinion leaders and can play an important role in the adoption of the
new technology.
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The research group conducted detailed word-by-word analysis of the transcribed interviews
in order to identify and label as many ideas and concepts as possible. The research group
identified 120 items in their interviews, grouped them into 26 themes and labelled them as
either enabler or barrier.

Electronic Survey

The purpose of the survey was to get a more particular picture of the barriers as well as the
enablers to transition to EVs in Southeast Sweden. The survey was sent out via email to
personal contacts, and posted to the GreenCharge Facebook group in order to reach EV as
well as non-EV users in Southeast Sweden. The survey was held anonymously and conducted
in Swedish in order to reach individuals living in the region. The snowball technique was
used; the research group identified 300 individuals perceived to be appropriate respondents
who were in turn asked to identify other potential respondents, so that by the closing of the
survey 267 answers were received.

Analyzing the survey, the research group pre-coded the data as categories were explicitly
listed and the respondents were asked to choose among the options provided. Post-coding
was done when interrelations between different factors were found and some open ended
questions had to be post coded as well.

Validation of the Process

To ensure that the interview and survey questions were true to the intent of the research, the
questions were based on the literature review and approved by the advisor. Data triangulation
was used to increase the validity of the research: a literature review was done, interviews
with automobile dealers and other stakeholders in the EV sector were held, and a survey with
individuals in Southeast Sweden was conducted. All three members of the research group
coded and analyzed the data separately, and then these interpretations were compared,
discussed, and agreed upon.

3. Results

Interview results

In the interviews 120 enablers and barriers were identified and grouped into 26 themes. The
most mentioned barriers were High purchase price, Range anxiety, Fear of new innovations/
technologies, Requirements on dealers, and Lack of infrastructure. The most mentioned
enablers were Environmental thinking, Low operating costs, Fun driving experience, and the
Noiselessness of EVs.

Survey results

The electronic survey obtained 248 valid answers. The average daily travel distance of the
respondents appeared to be well within the range of EVs as 72% of the respondents stated
that they travel 40 km per day or less. Considered of key importance for this study are
people’s attitudes towards EVs in general. In the survey 72% stated that they are Very
positive or Positive and only 5% stated that they are Negative or Very Negative towards the
technology. Positive attitudes did not appear to be connected to age.



Fifty-seven percent of all respondents consider themselves to have Little or Very little
knowledge on EVs. However, the more knowledge people feel they have regarding EVs, the
more positive their attitudes are. This is also true for EV experience, although this study
cannot show a causal relationship. Of those who have tried EVs a few times 81% are Positive
and Very Positive towards EVs, while among those who have never experienced driving an
EV that number goes down to 68% .

The main barriers identified in the survey are High purchase price, Lack of knowledge and
information, Less range than ICEVs, and Lack of tow hitch. Range anxiety was also identified
as an issue but given less importance than in literature. Only 15% of respondents were within
the two highest levels (5 and 6) of agreement with the statement that their everyday life
makes it complicated to charge the EV batteries, indicating that the majority of respondents
do not see their everyday life as incompatible with EV use.

Thirty-seven percent of total respondents had already considered buying an EV. The main
reason stated for that is the Environment, followed by Lower operating costs, a Low
transportation need and Technical interest. Those who indicated that they had never
considered buying an EV before, stated that they would reconsider, if there was a Lower
purchase price, a Longer range, an Extended charging infrastructure, and if they had More
knowledge and information. Fifty-eight percent of total respondents stated that their next car
could be an EV and 87% answered that they are positive towards EVs replacing ICEVs in the
future.

4. Discussion

Programs that wish to promote a new behavior in a target group have a higher possibility to
be successful if they combine information activities with behavior change tools. The CBSM
strategy to accelerate the transition towards EVs includes decreasing barriers and increasing
enablers of EVs. In order to be most efficient, different behavior change tools should be
combined.

COMMUNICATION — Creating effective messages

In the survey the target group identified was people who claimed to have a Very positive or
Positive attitude towards EVs. The positive attitude towards EVs, and with that the group
which needs to be targeted through communication, is not limited to a particular generation,
but transcends ages.

Local players credibly delivering messages around EVs can be Blekinge Institute of
Technology and Green Charge Sydost. Moreover, automobile dealers play an important role
in communication. Since they are in the business of convincing people to buy cars, it is
important to enable them to use sales arguments for EVs which decrease the barriers that
hinder individuals to consider buying an EV.

More information to increase knowledge addresses the Fear in people, such as Skepticism
towards new technology and Range anxiety. Communicating cost savings, such as lower total
cost of ownership addresses rational thinking. Communication focusing on the image, the
environmental benefits and the technological innovations of EVs addresses the emotional
thinking of potential consumers.
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COMMITMENT — From good intentions to actions
Commitment as a behavior change tool is based on the Self-Perception Theory: getting a
person to state the intention of doing something alters that person’s attitude and increases the
likelihood that he or she will later act accordingly. Identified self-perceptions that are
desirable to enhance among the target-group in Southeast Sweden in order to increase EV use
are:
e The target-group perceives itself to be environmentally conscious.
e The target-group perceives itself as regarding low emissions to be of high importance
in a car.
e The target-group perceives itself to lead a green lifestyle and have a consistent image
with this lifestyle.
e The target-group perceives itself to lead a /ifestyle that fits with EVs, mainly regarding
transportation needs.
e The target-group perceives itself to be open-minded innovators and early adopters of
new technology.

This can be done in several ways, such as through surveys, public display of results, and the
environmental declaration.

SOCIAL NORMS — Building community support
Social norms and the mindset of people are strongly connected. In Southeast Sweden the
norm already seems to be environmental thinking, as the most mentioned reason in the
survey for considering buying an EV was the desire to be environmentally friendly. So
people seem to want to do good when it comes to environmental aspects, and the positive
environmental effect of EVs seems to be known.

People are more influenced by others than they think. Early adopters increase the visibility of
EVs, thus also raising the image of EVs and addressing certain identified barriers. Suggested
activities to increase visibility are arranging test drives, exhibitions, and using special
registration plates for EVs.

SOCIAL DIFFUSION — Speeding adoption

As driving an EV is a highly visible behavior, social diffusion is a natural part of promoting
this new technology. It is recommended to seek commitments from current EV users to talk
about their experience with EVs to others. The participation in promotion events or other
incentives, such as a free accessory or service item, could encourage them to bring new
customers to test-drive an EV. Another incentive and way to combine social diffusion with
commitment and the public display of results, is to feature these EV owners in Newsletters,
newspaper articles, or Facebook posts.

PROMPTS — Remembering to act sustainably

The most effective placement for prompts would be the space where people buy cars; the
automobile dealership and vehicle sales websites. The survey has shown that people in
Southeast Sweden rank fuel economy and emission reductions as highly important, so this
can be used to prompt for buying an EV which has these characteristics. Visible signs at the
dealership on the vehicles’ fuel economy and emission reductions can remind people of the
importance they put on these characteristics and make them consider and eventually buy the
EV.
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INCENTIVES — Enhancing motivation to act

Free parking spaces, tax reductions, free car washes, free charging posts, free installation of
charging posts at home, longer warranties, service deals included can all be incentives that
will encourage the people in Southeast Sweden to use EVs instead of ICEVs.

CONVENIENCE — Making it easy to act

If the desired behavior is inconvenient, unpleasant, costly or time-consuming, the CBSM
strategy may be unsuccessful. Regarding the transition towards EVs, there are barriers to the
success of the CBSM strategy, such as the perceived high purchase price, the limited range of
EVs and the lack of infrastructure. These barriers have in common that they cannot be solved
by solely looking at the demand side and using behavior change tools from CBSM. They
need to be simultaneously addressed from the supply side in order to accelerate the transition
towards EVs.

5. Conclusion

Buying a vehicle is a significant investment and the irrationality of the car purchasing process
makes it a difficult decision to influence. Moreover, introducing a new innovation such as the
EV requires a change in behavior among users.

People want and need the freedom of Individual Mobility which is satisfied by the Personal
Transportation System. On the one hand, social sustainability is positively influenced by this
system, but on the other hand, it currently develops in a way that has serious negative impacts
on ecological sustainability. Therefore, influencing the choices people make when fulfilling
their need for Individual Mobility is as important as offering more sustainable alternatives
within the Personal Transportation System, such as EVs. This study suggests that there is
potential for increasing EV use in Southeast Sweden as the attitudes towards EVs are largely
positive and the social norms expect and assume people to be environmentally conscious.

The Personal Transportation System has to satisfy the need for Individual Mobility while
staying within the limits of the socio-ecological system. Influencing how people think
regarding EVs in Southeast Sweden, in order to increase the demand for this technology, is
one of the possible ways of moving towards a more sustainable personal transport system in
the region. Behavior change on a large scale is crucial and CBSM offers tools that support a
strategic move towards sustainability.

The barriers and enablers identified for increasing EV use in Southeast Sweden cannot all be
addressed using CBSM behavior change tools. The CBSM pilot strategy developed for
GreenCharge may not have the desired impact if it is not implemented together with actions
addressing the supply side of the EV market at the same time.
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Glossary

ABCD-process: A four step process and a tool for planning, analysis, vision creation and
program design to implement FSSD in a real world context.

Backcasting: A method in which a successful outcome in the future is envisioned, and
defining steps in order to reach this vision.

Backcasting from Success: As above but ensuring that the vision includes complying with
the eight Sustainability Principles to ensure that the goal is reached within a sustainable
society.

Battery Electric Vehicle: Electric vehicle deriving motive power exclusively from an
electric battery that can be charged by connecting it to the grid.

Behavior change: Any transformation or modification of human behavior.
Biofuel: A fuel derived immediately from living matter.

Climate Change: A change in global or regional climate patterns, in particular a change
apparent from the mid to late 20" century onwards and attributed largely to the increased
levels of atmospheric carbon dioxide produced by the use of fossil fuels.

Climate Neutral: No net greenhouse gas emissions released into the atmosphere.

Community Based Social Marketing: A tool for promoting sustainable behaviors, based on
psychological knowledge regarding lasting behavior change.

Complex system: A system that consists of parts that interact in complex ways, producing
behavior that can be counterintuitive and unpredictable.

Diffusion of Innovation: The way in which an innovation (a new idea, practice or object) is
communicated through certain channels over time among the members of a social system.

Early Adopter: Opinion leaders in their local social systems, influential for diffusion of
innovations.

Electric Vehicle: Electric vehicle deriving motive power from an electric battery that can be
charged by connecting it to the grid. Throughout this thesis Electric Vehicle includes Battery
Electric Vehicles and Plug-In Hybrid Electric Vehicles.

Financial Value Proposition: The perceived financial benefits or barriers that a product or
service provides to customers, especially by being different to or better than a competitor’s
products or services.

Framework for Strategic Sustainable Development: a framework addressing complicated
problems in complex systems, aiding in analysis, decision-making, and planning. It allows
large groups to use a shared language, to make sense of complexity, and develop a common
purpose. The five categorical levels are: System, Success, Strategic, Actions and Tools.
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Greenhouse Gas: A gas that contributes to the greenhouse effect (a process that captures
thermal radiation from Earth and re-radiates it) by absorbing infrared radiation. Carbon
dioxide (CO,) is an example of a greenhouse gas.

GreenCharge Sydost: Project at BTH with the aim to contribute to the development of an
electric vehicle system in Southeast Sweden.

Individual Mobility: The freedom of individuals to move independently.

Innovator: The first 2.5% of the population in a social system to adopt a new innovation.
Internal Combustion Engine Vehicle: A vehicle run with an engine in which fuel is burned
within the engine proper, rather than in an external furnace. For example an automotive
gasoline piston engine or a diesel engine.

Intersystem analysis: Analyzing how a system is nested to a sustainable civilization, and
how success of a system relates to success of its intersystem, using the five levels of the
Framework for Strategic Sustainable Development.

Mindset: The established set of attitudes held by an individual.

Personal Transportation System: The transportation system which enables people to move
individually without being dependent on others.

Plug-In Hybrid Electric Vehicle: Electric vehicle that has an internal combustion engine
combined with an electric engine with batteries that can be charged by connecting to the grid.

Socio-Ecological System: The system consisting of the biosphere, human society, and the
interactions between them.

Sustainable Development: A term that came into existence with the Brundtland
Commission report in 1987, stating that society needs to meet the needs of the present
generation without compromising the ability of future generations to meet their own needs.

Strategic Sustainable Development: Using strategic guidelines to eliminate society’s
systemic errors and move towards a sustainable future.

Sustainability: A state in which the socio-ecological system is not systematically
undermined by society. In order to achieve full sustainability society must act in alignment

with the eight Sustainability Principles.

Sustainability Challenge: The challenge society is facing today due to its systematically
increasing unsustainable practices within the biosphere.

Sustainability Principles: Principles that need to be met in order to reach sustainability.

Systems Perspective: Understanding a system by focusing on interrelations between
different systems and not solely on the individual system itself.



List of Abbreviations

BEV
CBSM
CO,
Dol
EV
FSSD
GHG
HEV
ICEV
IPCC
NO«
NPV
PHEV
PM
RQ
SPs
SSD
TCO
WWS

ZEV

Battery Electric Vehicle
Community-Based Social Marketing
Carbon Dioxide

Diffusion of Innovation

Electric Vehicle

Framework for Strategic Sustainable Development
Greenhouse Gas

Hybrid Electric Vehicle

Internal Combustion Engine Vehicle
International Panel on Climate Change
Nitrogen Oxide

Net Present Value

Plug-In Hybrid Electric Vehicle
Particular Matter

Research Question

Sustainability Principles

Strategic Sustainable Development
Total Cost of Ownership

Water, Wind and Sun

Zero Emission Vehicle
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1 Introduction

The focus of this thesis lies on increasing the demand for Electric Vehicles (EVs) in the small town
region of Southeast Sweden. This is done by first investigating the regional Personal Transportation
System, with the intention of mapping existing barriers and enablers to an increased user demand for
EVs. With this knowledge, the aim is to find ways to influence the system, primarily the behavior of
users, in order to increase demand of EVs in the region. The outcome of this study is a suggested
strategy, based on behavior change tools, for influencing how people think regarding EVs, thereby
increasing demand and the rate of electrification of the vehicle fleet in the region.

1.1  The global Sustainability Challenge

Nowadays society is facing continuous and worsening problems, among others climate change,
biodiversity loss, inequality, malnutrition, human rights abuses, and a lack of access to education.
Scientists from various fields have come to the conclusion that humanity is on an unsustainable
course. The systematic degradation of the socio-ecological system due to society’s current
unsustainable behavior leads to a declining capacity to support human civilization, while the options
for solving the continuously worsening problems become more limited, constrained, and unpleasant.
Therefore, in order to reverse this course, a socially and ecologically sustainable society is needed; a
society which creates well-being within the ecological limits. (Robert et. al. 2010)

There are nine planetary boundaries within which society needs to operate and four of them have
already been so drastically changed by human activities that their thresholds have been crossed
(Steffen et. al. 2015). The Personal Transportation System has a direct impact on several of the nine
boundaries, such as biodiversity loss, land system change, ocean acidification, the nitrogen cycle, and
climate change.

1.2 Sweden’s Vision to become Climate Neutral

Sweden has set itself the goal of becoming climate neutral by the year 2050. This means that the
country aims at not systematically increasing greenhouse gas (GHG) concentrations in the
atmosphere, as a way of addressing climate change. A stepping stone towards the vision is the goal to
become independent from fossil fuels in the transport sector by the year 2030. (Government Offices
of Sweden 2015)

These goals were confirmed by the Swedish Government in 2009 and an investigation on how to
reach the vision was requested (Government Offices of Sweden 2015). The investigation, named
“Fossilfrihet pd vig” (Fossil freedom on the way), found that for reaching these targets it is necessary
to have many different solutions working together. It indicates that to be successful, large
improvements within the five following areas are required (Miljo- och energidepartementet 2013):

Less need for transportation through planning and attractive accessible cities.

Infrastructure changes that make people choose public transportation and bicycles over cars.
More efficient vehicles and a more efficient way of driving them.

Increased use of biofuels.

Transition to electric vehicles.



This study focuses on the last of the five areas identified in the study Fossil Freedom on the Way; the
Electric Vehicles (EVs), as a stepping stone towards reducing CO, emissions and reaching the vision
of climate neutrality.

Table 1.1 details the main different types of EVs existing today, and throughout this thesis, unless
referring to one type specifically, the term ‘EVs’ include Plug-In Hybrid Electric Vehicles (PHEVs)
and Battery Electric Vehicles (BEVs). Full Hybrid Electric Vehicles (HEVs) are not included as they
are not chargeable by connection to the electricity grid.

Table 1.1. Types of Electric Vehicles

Vehicle type Description Benefits

HEV Electric vehicles that use an | Better fuel economy, less
Hybrid Electric Vehicle | internal combustion engine in | expensive to drive and lower
addition to an electric motor. | emissions than a  similar
conventional vehicle.

PHEV Electric vehicles with smaller | Better fuel economy, less
Plug-In Hybrid Electric | internal combustion engine | expensive to drive and lower
Vehicle and more powerful electric | emissions than similar HEVs
batteries that can be | and conventional vehicles.
recharged. Offers flexibility of fuel source.
BEV Electric vehicles that derive | No liquid fuels and zero

Battery Electric Vehicle | motive power exclusively | emissions at tailpipe. Less
from on-board electrical | expensive to drive than similar
battery packs that can be | HEVs and conventional
charged with a plug through | vehicles.

an electric outlet.

Source: Egbue, O. and Long, S. 2012. Barriers to widespread adoption of electric vehicles: An
Analysis of consumer attitudes and perceptions. Energy Policy 48: 717-729.

1.2.1 History of Electric Vehicles (EVs)

Before looking closer on how EVs play a role moving Sweden towards its vision, a look at the history
of this technology provides a better understanding of the context of EVs in society today.

Electric vehicles first came into existence in the mid-19th century and outsold gasoline cars ten to one
in the late 1890s. Like all cars, early production of EVs was done by hand assembly and when, in
1910, the volume production of gasoline powered cars was achieved with the motorized assembly
line, producers unable to buy components in large volume became extinct. A lack of infrastructure for
EVs outside of cities limited EVs to city-only travel and they decreased in volume compared to
gasoline powered cars. By the end of World War I the production of EVs stopped. (Electric Auto
Association 2015)

However, in the late 1960s and early 1970s, the rebirth of the EV was provoked by concerns about air
pollution and the OPEC oil embargo. Moreover, prompted by California's landmark Zero Emission
Vehicle (ZEV) Mandate in the early 1990s, a few major automakers restarted production of EVs.
Nevertheless, they were produced only in low volumes and as the ZEV mandate weakened over the
years, automakers stopped the production of BEVs. (Electric Auto Association 2015) After the year
2000, there was again a rebirth of hybrid-electric vehicles (HEVs), found to be related to the efforts



of Toyota to create a new market, and at the same time influenced by “the gradual social formation
of a positive connotation” (Dijk and Yarime 2010, 1372). In other words, there was a simultaneous
growth in supply and demand behind this most recent development.

Recent trends show that this development continues. According to research by the Centre for Solar
Energy and Hydrogen Research Baden-Wiirttemberg, the number of registered EVs increased with an
annual growth rate of over 100 percent in the years 2011 to 2014. In early 2012 there were nearly
100,000 EVs on the road worldwide, and by early 2014 there were over 400,0001 (Electric Vehicle
News 2014).

1.2.2 The role of EVs in Sweden’s vision to become Climate Neutral

Today Sweden considers an increased use of EVs to be one of five mayor parts in the country’s work
towards reaching the vision of Climate Neutrality. Figure 1.1 from the report “Fossil freedom on the
Way” shows the fuel use of personal vehicles in Sweden today, together with potential developments
by 2030 to 2050 (Miljo- och energidepartementet 2013). The goal is to reach 20% electricity driven
personal transportation vehicles by 2030, and 60% by 2050 and with that completely phasing out

fossil fuels.

100%

Qg -

a80% -

T0%

60% - B Fossil fuel

Percentage 50% - B Biofual

% 1 Electricity
30%

20% -

2010 2020 2030 2040 2050
Year

Figure 1.1. Potential development of fuel use in personal transportation vehicles until 2050 (Miljo-
och energidepartementet 2013).

The reason that an increase in the electrification of the vehicle fleet is considered a desired
development for Sweden is the fact that EVs, when charged with electricity coming from carbon free
renewable sources, such as water, wind and sun (WWS), emit no GHGs (see table 1.2). Therefore
they contribute to the country’s vision of climate neutrality.

! Important to recognize is that these numbers include cars with battery powered electric drives, range extenders and plug-
in hybrids, but do not include motorcycles, trucks, buses or full hybrid vehicles (Electric Vehicle News 2014).
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Table 1.2. Energy consumption and emissions for vehicles in 2010.
(EV driven on electricity from a carbon free source.)

Petrol Diesel Hybrid EV

vehicle vehicle
Energy consumption [MJ/km] 23 1.7 1.4 0,7
CO; [g/km] 160 122 100 0
NOx [gfikkm] 0.265 0.430 0.006 0
HC [a/km] 0.083 0.017 0.058 1]
CO [g/km] 1.092 0.053 0.258 0
PM [a/km] 0.003 0.022 0.000 0

Source: Figenbaum, Erik. Kolbenstvedt, Marika. 2013. Electromobility in Norway -experiences and
opportunities with Electric vehicles. Institute of Transport Economics.

Car access in Sweden is high, with 82% of the male population and 70% of the female population
having access to one or more cars (Swedish Institute for Transport and Communications Analysis
2007, 34). Of the households in the country, 90% use a car at least once a week (Swedish Institute for
Transport and Communications Analysis 2007, 34) and current trends indicate increasing car
ownership per household (Steinhilber, Wells and Thankappan 2013). Therefore, a fuel change from
fossil fuels to biofuels and electricity can play a significant role in reaching the vision of becoming
independent from fossil fuels in the transport sector by 2030. Particularly in passenger cars electricity
will gradually become more important as a vehicle fuel due to the efficiency of electrical engines
(Skoldberg et. al. 2013).

1.2.3 The Challenge of the global Personal Transportation System

Sweden has defined a national vision and a strategy for working towards that vision, but what is the
situation of the global Personal Transportation System today? At least in the industrialized world, the
private car is the primary method of daily travel for the majority of people and society relies heavily
on transportation of people for work, leisure and everyday chores (Bergstad et. al. 2009). The current
Personal Transportation System is built on the use of limited and non-renewable natural resources,
such as physical space for infrastructure, materials for the construction of vehicles, and fuel and
energy to run these processes. At the same time, world population is growing with a projected total
population of 9.6 billion by 2050 (United Nations 2013) and the Personal Transportation System
faces the challenge of carrying an increasing amount of people around the globe, with the use of the
same limited and non-renewable natural resources.

As the use of personal transportation increases, so will GHG emissions from fossil fuel driven
vehicles, thereby contributing to climate change, one of the most urgent issues faced by society today
(IPCC 2014). Despite increasing oil demand and climate change at a global scale, further
environmental issues associated with growth in travel demand include issues such as air quality, noise
pollution, health impacts, infrastructure needs and traffic congestion at regional levels (Steinhilber,
Wells and Thankappan 2013).

In larger urban areas, public transportation is an alternative to cars, but for small town regions and
rural areas the car is still the most used mean of transportation. A 2007 survey in Sweden of 1,134 car
users showed that households in rural areas used the car more than households in urban areas
(Bergstad et. al. 2009). Independent of geographical location, people also enjoy the comfort and door-
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to-door flexibility provided by car use (Gatersleben 2007) and many consider driving in itself a
positive and enjoyable activity (Mokhtarian 2005).

1.2.4 Individual Mobility, EVs and Strategic Sustainable Development (SSD)

The Universal Declaration of Human Rights states in Article 13 (1) that “Everyone has the right to
[freedom of movement and residence within the borders of each state.” (United Nations n.d.). People’s
cultural understanding of freedom of movement often lie in private vehicle ownership, as shown in a
survey by Ford where “...the majority of people say life would be ‘impossible’ without a car;
however, 76 per cent of Europeans say they are affected by stress from traffic congestion and fuel
prices” (Ford 2012). EVs have no positive impact on issues such as traffic congestion, but they do
support individual mobility while contributing to reaching Sweden’s vision of climate neutrality.

This indicates that EVs are not the perfect solution. There are still considerable sustainability issues
related to the production and the operation of EVs. In order for a system or a product to be considered
sustainable, it must be aligned with eight Sustainability Principles (see appendix A) (Robert et. al.
2010). An example of how EVs are still not a sustainable solution is the fact that the materials used in
the production of the vehicles, such as metals and plastics, contribute to the systematic increase in
nature of substances extracted from the Earth’s crust and of substances produced by society (SP1 and
SP2, see appendix A). The infrastructure required for the production and operation of EVs also affect
nature by systematically increasing its degradation through physical means (SP3, see appendix A).

However, private cars, including EVs, can be seen as contributing to the social aspects of
sustainability (SPs 4-8, see appendix A). They help people influence and shape social systems (SP5)
and where other means of transportation are lacking, they contribute to individuals having the
opportunity to evolve their competence (SP6). They also give meaning (SP8) to people who identify
private car ownership with a sense of freedom and even contribute to personal integrity (SP4) as
increased freedom of mobility can help assure people’s livelihoods. Impartiality (SP7) is addressed as
freedom of mobility means that people will be subject to less discrimination tied to geographical
location.

Significant changes are clearly necessary to reach the vision of a completely sustainable Personal
Transportation System. People’s need for individual mobility should be met through new solutions
related to infrastructure, social structure, materials and the energy and fuels used to power the system
on every stage. This is why EVs are one of several possible strategic stepping stones in the direction
of sustainable development, addressing the pressing issue of climate change. In fact, Strategic
Sustainable Development (SSD) is defined as “...the strategic mission to eliminate society’s
unsustainable, systematic errors and create a sustainable society, thereby stabilizing the resources
available to support civilization.” (Robeért et. al. 2010, 14).

1.2.5 Source of Electricity as key success factor for the contribution of EVs to SSD

The use of EVs can contribute to substantial reductions in energy consumption and GHG emissions
due to the high efficiency of the electrical engine. However, this is conditioned to the source of the
electricity powering the EV. Figure 1.2 shows CO, emissions from a life cycle perspective for
different types of cars and also from different electricity sources. This shows that an EV (green
diagonal line) that runs on electricity from a power mix consisting of 98% hydro power (see
Norwegian power mix; first blue vertical line) will have almost zero CO, emissions. However, the
same EV (green diagonal line), will have CO, emissions of 200 g/km if run on electricity from a coal
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fired power plant (last vertical blue line). An internal combustion engine vehicle (ICEV) from 2009
(red horizontal line) has CO, emissions of 158 g/km”. This means that an EV that runs on electricity
from a coal fired power plant emits more CO, to the atmosphere than an ICEV. (Figenbaum et. al.
2013, 43)
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Figure 1.2. CO2 emissions from different vehicles and different electricity sources. (F igenbaurﬁ et.
al. 2013, 43)

However, GHG emissions are not the only environmental impact from the Personal Transportation
System, as mentioned in earlier chapters (see chapters 1.1.3 and 1.1.4). Fine particular matter (PM)
from combustion and the industry affects air quality and threatens the health of living creatures.
Estimations show that life is shortened by one year due to particulate air pollution for people living in
urban areas in Europe. (NILU, 2015)

An investigation made in the U.S. shows that EVs powered by electricity from coal fired power
plants increase monetized environmental health impacts by 350% or more compared to conventional
gasoline driven cars. The study also shows that EVs driven on WWS reduce the environmental health
impacts by 70%. Figure 1.3 shows the life cycle air quality impacts of different kinds of fuels. A is
the baseline for particle concentrations in different regions of the USA and images B through M show
the impacts from the different fuels: the more red, the more particles. This shows that an EV run on
electricity from coal (image I) has significantly larger negative impacts than when the electricity
source is wind, water, sun (image L). (Tessum et. al. 2014, 3)

2 .. . . .
Emissions from gasoline production are not taken into account.
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Figure 1.3. Life cycle air quality impacts of different fuel sources in the US. (Tessum et. al. 2014, 3)

The transition towards EVs does not address the complete sustainability challenge, but with the right
electricity source it does have a positive impact on air quality and CO, related issues, such as climate
change. Therefore, in order to accelerate the transition towards EVs and support Sweden to reach its
vision of climate neutrality, the project GreenCharge Sydost was initiated in 2013.

1.2.6 GreenCharge Sydost

This thesis is developed in cooperation with GreenCharge Sydost, a project initiated in 2013 at
Blekinge Institute of Technology (BTH), with the purpose of supporting the small town region of
Southeast Sweden in reaching the Swedish Government’s vision to become fossil fuel independent in
the transport sector by 2030. The project aims to contribute to the development of an electric vehicle
system (vehicles, charging infrastructure, renewable electricity, IT support, etc.) in the region. They
also do research to develop customer-focused product and service systems for EVs, and are building a
roadmap for the sustainable and profitable development of a fossil fuel independent regional
transportation system by 2030. (Ny H. 2013)

1.3  The Framework for Strategic Sustainable Development (FSSD)

1.3.1 The FSSD as a conceptual framework

Previous chapters have shown that there is a potential for EVs to contribute to the reduction of
particles and GHGs in the atmosphere. By using a conceptual framework, such as the Framework for
Strategic Sustainable Development (FSSD), it can be ensured that moving towards an electrification
of the Personal Transportation System is a strategic step in moving towards sustainability.

The FSSD has been developed to address complicated problems in complex systems, aiding in
analysis, decision-making, and planning. It allows large groups of stakeholders to use a shared
language, to make sense of complexity, and to develop a common purpose. This is important when
moving towards a more sustainable society as the assumptions, strategies, and tools needed might not
be very apparent. It is used to divide important information into five categorical levels: System,
Success, Strategic, Actions and Tools (see figure 1.4). (Robert et. al. 2010)



e Society within the biosphere: outlines the system and
it’s behaviours relevant to the goal (Success).

e The eight Sustainability Principles (SPs): the goal of a
project is to be aligned with the eight Sustainability
Principles (see Appendix A).

® Backcasting and Prioritization Questions: backcasting
ensures that the overall goal is kept in mind
throughout the planning process (see chapter 1.3.2).

e Concrete Steps towards Sustainability: planning and
implementing concrete Actions to move the System
towards sustainability (Success).

* A Toolbox for Sustainable Development: Tools are used
to plan and implement the specific Actions identified
to move the System towards Success.

Figure 1.4. The Framework for Strategic Sustainable Development. (Adapted from Robert et. al.
2010)

On the Systems level it is necessary to understand the overall socio-ecological system and the
challenge of sustainable development. Consequently, Success means stopping unsustainable actions
that are threatening the balance of the socio-ecological system. Strategic guidelines help prioritize
Actions by asking at least three basic prioritization questions:

i.  Does the action move in the right direction towards success?
ii.  Does the action provide a flexible platform for future improvements?
iii.  Does the action provide sufficient return on investment to advance the process further?

Actions may be short-term, medium-term, or long-term. Tools can be strategic tools to understand
how the chosen actions fit within the strategic guidelines. They can also be system tools for
monitoring damage and improvements based on the actions taken, or capacity tools to teach about
sustainability or systems thinking. (Robert et. al. 2010)

1.3.2 Backcasting from Success and the ABCD-process

When working with the FSSD; Backcasting from Success and the ABCD-process are often used as
tools for strategic planning. Backcasting from Success means creating a vision of success for the
future and ask the question: “What do we need today in order to reach this vision? ” It is necessary to
take into account what is realistic; however, not on the basis of what is realistic today. The focus is on
the overall goal and what is currently realistic should not determine the direction but only the pace of
the transition. The eight Sustainability Principles serve as system boundaries when backcasting
towards sustainability. (Robeért et. al. 2010)



The ABCD Strategic Planning Process is designed to implement the FSSD in a real world context. It
is a four step process and a tool for planning, analysis, vision creation and program design, and it
should be repeated regularly during a project. (Robert 2010, 48)

o The A Step - Building a Shared Understanding and Vision
o Includes building a shared mental model based on the FSSD, including an
understanding of the socio-ecological system and the sustainability challenge. It also
includes creating a vision of success that is aligned with the eight SPs. (Robért 2010)
o The B Step - Addressing the Current Reality
o A baseline analysis of the current reality is conducted and activities analyzed through

the lens of the SPs in order to identify misalignments as well as alignments (Robeért
2010).

o The C Step - Brainstorming Actions to Close the Gap:
o Brainstorming a long list of creative possible solutions to close the gap between the
current reality and the vision. Small-scale as well as audacious, large-scale, stepping-
stones should be included. (Robert 2010)
e The D Step - Prioritization:
o The actions identified in the C step are now prioritized using minimum the three
prioritization questions described in chapter 1.3.1. (Robert 2010)

The ABCD process was used to frame this thesis. There is the vision (A-step) of a climate neutral
Sweden by 2050, and the possible alignments and/or misalignments with the eight SPs of the steps
identified for reaching this vision. The current reality (B-step) is reflected in the barriers that hinder
potential users from considering to purchase EVs and the understanding of the role of EVs in the
socio-ecological system. Eventually, the C and D steps of the process are addressed in the creation of
a strategy for overcoming the identified barriers and thereby help accelerate the transition towards
EVs in Southeast Sweden.

1.3.3 'The FSSD Intersystem analysis

When analyzing the sustainability challenge of today it is helpful to start with looking at the relevant
intersystem (Robert and Broman 2014), in this case Individual Mobility enabled by the Personal
Transportation System, in order to make sense of this highly complex system. As explained in chapter
1.2.4, Individual Mobility and EVs have an important role in Strategic Sustainable Development.
Table 1.3 shows an intersystem analysis of Individual Mobility and how EVs in Sweden support that
intersystem.



Table 1.3. FSSD Intersystem Analysis and the role of EVs in the Intersystem.

Individual Mobility and
the Personal Transportation System

Electric Vehicles in Sweden

System
Level

Private vehicle ownership and Individual
Mobility are considered freedom of
movement,  contributing to  social
sustainability. However, the current
Personal  Transportation  System  is
primarily run on fossil fuels, and therefore
contributes to ecological unsustainability.

There are a number of more sustainable
alternatives for Individual Mobility and the
EV is one of them. However, the current
rate of electrification of the Personal
Transportation System is slow.

When driven on the right electricity
source, EVs contribute to reducing
GHG emissions and to climate
neutrality, as well as to social
sustainability  regarding  Individual
Mobility. However, the production of
EVs and an increasing number of
vehicles on the road contribute to
ecological unsustainability.

There are barriers and enablers on both
the supply and the demand side, related
to increased EV use.

Success
Level

A climate neutral Personal Transportation
System within the system boundaries of the
8 SPs, while still fulfilling people’s need
for freedom of Individual Mobility.

An increased use of EVs, supporting
Individual Mobility and contributing to
a climate neutral Personal
Transportation System by reducing
GHG emissions with WWS electricity.

Strategic
Level

Strategic guidelines for promoting more
sustainable travel choices, ensuring that
chosen actions have sufficient return on
investment, provide a flexible platform for
future improvements, and move towards a
Personal Transportation System that allows
people the freedom of Individual Mobility
within a sustainable society.

EVs are a strategic move towards
sustainability as they address the urgent
issue of reducing GHG emissions. They
provide a flexible platform for future
improvements by contributing to an
increase in environmental
consciousness surrounding Individual
Mobility. Increased EV use has a
positive return on investment by
protecting human capital (health issues)
and natural capital (climate change).

Actions
Level

Promoting the transition to vehicles
powered by renewable, climate neutral
fuels, such as EVs.

Other possible actions include promoting
sustainable transportation choices, such as
carpools, public transportation and biking.
Further actions can be the adaption of
urban infrastructure and using
communication technologies for reducing
perceived transportation needs.

Increasing the demand of EVs among
users, by identifying and addressing the
perceived  barriers and  enablers
currently related to this technology, as
well as the attitudes and perceptions
among potential users in the region of
Southeast Sweden.

Actions are needed for developing the
supply side of the EV market as well, as
both sides need to be addressed
together.

Tools
Level

Vehicles powered by renewable, climate
neutral fuels, such as EVs.

Also, public transportation using buses and
trains. Further tools can be bikes and bike
lanes, carpooling schemes, information
technologies, sustainable urban planning,
and government incentives.

Tools to increase the demand of EVs
include  behavior change  tools,
communication and information tools
and incentives (financial or other).

Moreover, charging infrastructure and
improved  batteries, and  further
technological improvements for EVs.
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Nowadays in Sweden only 0.2% of the cars are EVs, and even in Norway, the country with the most
EVs per capita in the world, the rate is only 1.9% (SCB 2015b, Gronnbil 2015, Elbilen I Sverige
2015, SSB 2014). The problem identified in the intersystem analysis of the global Personal
Transportation System is therefore the current slow rate of electrification of the vehicle fleet.

In order to reach Sweden’s vision to be climate neutral by 2050 and independent from fossil fuels in
the transport sector by 2030 (Government Offices of Sweden 2015), using 20% electricity as fuel in
personal transportation vehicles by that same year (Miljo- och energidepartementet 2013), the
electrification rate has to increase dramatically. Figure 1.5 shows development of EVs in Sweden
between 2012 - 2015. The number of chargeable vehicles has been increasing continuously during
those years; however, in order to reach Sweden’s vision by 2030 the transition towards EVs has to
accelerate.
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Figure 1.5. Number ofchargeable vehicles in Sweden 2012 - 2015 (Elbilen i Sverige 2015)
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1.4 Global Barriers & Enablers related to EV use

1.4.1 Batrriers

There are currently several barriers that hinder potential users from purchasing EVs. A U.S. study by
Egbue and Long (2012), indicated that 87% of the investigated population travel fewer than 64 km
per day, while the average minimum desired range was 346 km; showing the so called range anxiety,
which is the fear of getting stranded without the possibility to recharge (Egbue and Long 2012, 723).
A BEV can travel for up to 160 km on a full charge (Egbue and Long 2012, 718), covering the actual
travel need, but not reaching the minimum desired range.

Moreover, it is necessary to look beyond the sole issue of installing more charging infrastructure, as
is shown by failed attempts in Switzerland, where 30 recharging stations were installed between 1997
and 2001. However, only 13 EVs on average made use of them, concluding that introduction of
widespread public charging infrastructure does not automatically create a market for EVs (Bernstein
Research 2011, 71).

In society today, EVs are measured against the same standards as ICEVs and are expected to be an
equivalent product (Steinhilber, Wells and Thankappan 2013). However, EVs are still considered to
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be an inferior product as they offer a more limited range and require longer refueling times at a
perceived significant price premium, even when fuel cost savings are taken into account (Steinhilber,
Wells and Thankappan 2013). This goes hand in hand with the perceived risk of investing in EVs as
consumers are traditionally sceptic towards an emerging technology (Steinhilber, Wells and
Thankappan 2013).

Another issue is the high initial purchase price of EVs. Rational consumer decisions would take into
consideration the net present value (NPV) or total cost of ownership (TCO) before purchasing a
vehicle. However, it has been demonstrated that this is rarely the case when buying a car. Consumers
traditionally ignore any cost benefits that form after the point of purchase, such as lower running and
maintenance costs for EVs (Kurani et. al. 2007).

1.4.2 Enablers

EVs are remarkably simple to maintain, for example there is no need to be concerned with oil
changes since no oil is used. There is less need for periodic service of the brakes as EV drivers use
their brakes less due to the regenerative braking system, which slows down the vehicle while
producing electricity. (UCS 2014, 3)

Due to the high energy efficiency of electrical engines, fuel savings are one of the daily economic
benefits of EVs over ICEVs. In Georgia, U.S., which is one of the fastest growing EV markets in the
country, driving the average new gasoline vehicle for 160 km cost $13.57. The same distance with an
EV costs on average $3.53 or as little as $0.40 if charged with electricity at the lowest nighttime cost.
Figure 1.6 shows a comparison between different vehicle type fuel costs for a full year and the
average driver in Georgia. (UCS 2014, 3)
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(Chevy Volit) (Nissan Leaf)

Figure 1.6. Average fuel cost per vehicle type in Georgia, U.S., 2014 (UCS 2014, 3)

The fact that EVs can be charged at the user’s place of residence, implies not only savings in money
spent on fuel, but also savings in time. Charging at night means that the EV will be fully charged
every morning, without having to spend time stopping by a gas station. At the same time the fueling
is clean without any oily liquids that can be spilled on clothes or the vehicle. (USDE 2014)
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EVs have a high potential of low to zero emissions of GHGs when run on renewable energies, such as
WWS, as seen in chapter 1.2.5. When the electricity is produced with coal, GHG emissions tend to
increase significantly compared with conventional fuel alternatives. However, if BEVs run on
renewable energies there are possible reductions of over 90% in GHGs (Pistoia 2010, 150).

The direct emissions from ICEVs can have a negative impact on public health and the environment
due to particles and emissions, such as NOyx and CO,. Replacing ICEVs with EVs therefore
contributes to improved air quality. The fact that no combustion is used in EVs also gives the user a
more comfortable transport with less noise and movements. (Buekers et. al. 2014, 29)

Table 1.4. Identified Enablers and Barriers related to EV use.

Enablers Barriers

Fuel savings Limited range of EVs

No direct emissions (CO; NOy, particles) Range Anxiety

Noise reduction Skepticism towards new technology

Time savings (home charging) Higher purchase price

Clean charging Slower charging

Reduced costs of maintenance Perception of inferior product

Lower Total Cost of Ownership (TCO) Lack of infrastructure (Charging & Service)

1.5 Behavior Change

1.5.1 Diffusion of Innovation (Dol)

How an innovation, such as for example EVs, spreads in a society can be better understood through
the theory of Diffusion of Innovation (Dol). According to Dol, diffusion is the way by which “an
innovation is communicated through certain channels over time among the members of a social
system” and an innovation is defined as “an idea, practice, or object that is perceived as new by an
individual or other unit of adoption” (Rogers 2002, 990).

Figure 1.7 shows the five classifications of people in a social system according to their speed of
adaptation of new innovations (Rogers 2003).

2.5%

Innovators Early

Adopters Early Majority Late Majority Laggards
13.5% 34% 34% 16%

Figure 1.7. The Diffusion of Innovation (Rogers 2003, 281)

The first 2.5% are Innovators, followed by the next 13.5% who are known as Early Adopters. While
the Innovators are interested in new ideas, the Early Adopters are opinion leaders in their local social
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systems and therefore more influential when it comes to diffusion as others look to them for advice
and information regarding the innovation. (Rogers 2002) Therefore, when addressing the barriers in
the transition towards EVs, it is important to not only reach the Innovators, but also the Early
Adopters.

Key elements for diffusion are, apart from the innovation itself, the available communication
channels, time and the social system. How fast an innovation spreads in a social system depends on
its characteristics (Rogers 2003, 990):

e Relative Advantage: is the innovation perceived as better than the old alternative?

o Compatibility: is the innovation perceived as consistent with existing values, past experiences
and current needs?

e Complexity: is the innovation perceived as difficult to understand and use?

e Trialability: is it possible to try out the innovation on a limited scale?

e Observability: are the results of the innovation visible to others?

Ideas, behaviors or products can sometimes spread through society like epidemics and small actions
can cause big changes, which is very useful when trying to influence change having limited resources
(Gladwell 2004, 9). The “Tipping Point” concept refers to the moment when a virus reaches critical
mass (Gladwell 2006, 5) or in this case where the innovation starts to become accepted by a broader
public. This “Tipping Point” is generally believed to happen when a product or idea has reached a
market penetration of around 15-18% (One Too Many Mornings 2011), meaning that with current
market penetration in Sweden below 1% there is a relatively long way to go for EVs to reach the
tipping point (see chapter 1.3.3).

1.5.2 Community Based Social Marketing (CBSM)

One useful tool to help promote behavior change in users, such as the adoption of EVs, is
Community-Based Social Marketing (CBSM).

CBSM is a pragmatic approach for promoting more sustainable behaviors. It is based on
psychological knowledge regarding lasting behavior change and includes extensive research aiming
at identifying barriers and enablers associated with the desired new behavior, in order to design a
strategy for achieving that behavior by using behavior change tools. The strategy is then piloted with
a small segment of the targeted community and finally the impact is evaluated in order to assess its
effectiveness before implementing it on a larger scale (see figure 1.8). (McKenzie-Mohr and Smith
1999, 15)

1. Select

2. Identify

4. Implement 5. Broadly
Pilot Strategy Implement &
(& evaluate) Evaluate

3. Develop

Barriers & Strategy

Enablers

Behaviour &
Audience

Figure 1.8: Community Based Social Marketing (adapted from McKenzie-Mohr and Smith. 1999)

Communication — Creating effective messages

Persuasion starts with capturing attention. Information needs to be presented in vivid, concrete and
personalized ways in order to capture attention. However, it is necessary to first know the attitudes,
beliefs and behaviors of the intended audience before crafting the content of a message. In order for
communication to be effective, presenting information to persuade people to adopt a new activity is
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not enough. Information about the impact of newly adopted activities needs to be presented for
communication to be fully effective. Additionally, the providing of feedback can have substantial
impacts on the adoption and maintenance of sustainable behaviors. (McKenzie-Mohr and Smith
1999)

Commitment — From good intentions to actions

It is far more likely that individuals who agree to a small initial request also will agree to a
subsequent larger request. Agreeing to a small request can alter the way individuals perceive
themselves: their attitude on a topic changes subtly and they start seeing themselves as the type of
person that supports this specific type of initiative or activity. Moreover, saying that you think you
would do something alters attitude and increases the likelihood of later acting in a way that is
consistent with the new attitude. (McKenzie-Mohr and Smith 1999)

Programs that promote sustainable behaviors need to support people in seeing themselves as
environmentally concerned. When encouraging individuals to try a new sustainable activity, it is
recommended to point out positive sustainable behaviors in which the person already engages.
(McKenzie-Mohr and Smith 1999)

Social Norms — Building community support

Individuals’ behaviors are significantly influenced by people around them, therefore, in the transition
to a sustainable future it is critical to develop a new set of societal norms supporting sustainable
lifestyles. Modelling is often sufficient to make a social norm salient and to have a substantial impact
upon behavior. (McKenzie-Mohr and Smith 1999)

Programs which promote sustainable behaviors therefore need to communicate the accepted
behaviors. Norms need to be visible and internalized by people in order to be effective. When people
are being asked to change their behavior, or adopt a different lifestyle, normative strategies are likely
to be particularly effective. (McKenzie-Mohr and Smith 1999)

Social Diffusion — Speeding adoption

Ordinary decisions, as well as important ones, are strongly affected by social diffusion, also known as
diffusion of innovations. Contrary to impersonal sources of information, personal conversations with
others, especially with people who are considered trustworthy and perceived as peers, have an
inordinate influence on decisions. An individual’s decision is therefore likely to be strongly
influenced by friends, family members, or colleagues. (CBSM 2010)

Prompts — Remembering to act

Prompts are used in order to remind people to engage in sustainable behaviors and can be auditory or
visual. The purpose of a prompt is not to change attitudes or increase motivation, but rather to remind
people to engage in an action that they are already predisposed to. Non-explicit prompts have little or
no impact; however, if they target a specific behavior they can have a substantial impact. A prompt

needs to be delivered as close in time and space as possible to the desired behavior in order to be
effective. (McKenzie-Mohr and Smith 1999)

Incentives — Enhancing motivation to act
Incentives, whether financial or other, can provide the motivation for individuals to perform more
effectively an activity in which they already engage in, or to begin a new activity that they would not

otherwise consider. Incentives need to be visible and their removal needs to be handled cautiously.
(McKenzie-Mohr and Smith 1999)
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Convenience — Making it easy to act

The mentioned behavior change tools can be used in order to influence individuals towards new,
sustainable behaviors. However, these tools will be ineffective if significant external barriers exist.
Consequently, if the desired behavior is inconvenient, unpleasant, costly or time-consuming, the
CBSM strategy will likely be unsuccessful. (McKenzie-Mohr and Smith 1999)

The first step to removing external barriers is to identify them and thereafter assessing whether
overcoming them is realistic. If there are no financial resources available to make the new behavior
more convenient, it is possible to consider making the old behavior less convenient and more costly.
Inconvenience is to some extent a matter of perception. A moderate perception of inconvenience can
for example be overcome by commitment and norms. (McKenzie-Mohr and Smith 1999)

In this thesis CBSM is used to weaken the barriers and to strengthen the enablers for potential EV
users, in order to create a pilot strategy for GreenCharge Sydost, aiming at increasing the demand of
EVs in Southeast Sweden.

1.6 Research Purpose

The purpose of this thesis is to develop a pilot strategy for GreenCharge Sydost on how to
communicate with and reach potential users of EVs in order to increase demand for these vehicles.
Piloting this strategy in the Southeast region of Sweden has the eventual goal of implementing it
nationally in order to move the country towards the goal of climate neutrality.

1.7 Research Questions

Main research question:
e How to increase current enablers and address barriers that hinder potential users from
considering to purchase EVs, in order to increase demand for these vehicles and speed up the
electrification of the Personal Transportation System in Southeast Sweden?

Supporting research questions:
1. What are current enablers and barriers related to EV use in Southeast Sweden?
2. How can behavior change tools be used in order to overcome the identified barriers and
support the transition towards EVs in Southeast Sweden?

1.8  Scope and Limitations

For the purpose of this thesis, Electric Vehicles include battery electric vehicles (BEVs) and plug-in
hybrid electric vehicles (PHEVs). The focus is on cars, not buses or minivans, and on the
transportation of people.

In regard to the types of users, two main types of users are considered:
e Private: purchasing private vehicles to be used for personal transportation.
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e Public: purchasing vehicles to be used for work (work as in the transportation of people on a
small scale) in an organization, in the private and public sector (e.g. municipalities, public
transportation companies, care services etc.)

On the geographic level, a worldwide literature review is the starting point, before scoping down to
look at Sweden and specifically at the current situation in the region of Southeast Sweden. This focus
is due to the collaboration with GreenCharge Sydost, as a regional project for the electrification of the
vehicle fleet.
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2 Methods

In the transport realm, the commonly used methodology is a usage of qualitative methods (Gardner
and Abraham 2007, Mann and Abraham 2006). Therefore, in this research qualitative methods were
used in order to capture behavioral, affective, and attitudinal responses inherent to significant players
in the transport field in Southeast Sweden. This was combined with a quantitative research with a
focus on the same region in order to reveal how to communicate with potential users to accelerate the
transition towards EVs regionally.

21 Data Collection

2.1.1 Semi-Structured Interviews

Based on the barriers and enablers identified in the worldwide literature review, regional interviews
were conducted in order to identify the barriers and enablers to transition towards EVs in Southeast
Sweden. Twelve semi-structured interviews were held, of which seven were with automobile dealers
and five with other stakeholders possessing knowledge of EVs in Southeast Sweden (see appendix B
for a list of organizations and positions of interviewees). The automobile dealers and other
stakeholders are not necessarily end customers and they may have certain perceptions and bias.
However, they act as opinion leaders and the automobile dealers are even in the business of
convincing people to buy cars. They are influential in the process of social diffusion, in the
communication on EVs, and they influence social norms, therefore, they can play an important role in
the adoption of the new technology. Especially the automobile dealers have an important role in the
transition towards EVs as they are likely to sell only small numbers of EVs if they do not approve of
the technology. The structures of the interview questions can be found in appendix C. Some of the
interviews were conducted in person and some over the phone. They were then recorded and
transcribed from Swedish into English. The semi-structured interviews provided qualitative data on
impressions and beliefs of significant players regarding EV use in Southeast Sweden.

2.1.2 Electronic Survey

The purpose of the survey was to get a more detailed picture of the situation of EVs in the region, the
barriers as well as the enablers to transition towards a more electrified car fleet in Southeast Sweden
(supporting RQ1) and to eventually use this data in order to create a pilot strategy based on behavior
change tools for GreenCharge to implement in the region (supporting RQ2). The questions in the
survey were based on the findings from the literature review and can be found in appendix D. The
survey was sent out via email to personal contacts, and posted to the GreenCharge Facebook group in
order to reach EV as well as non-EV users in Southeast Sweden.

More precisely, with this survey the research group wanted to identify the assumptions and
perceptions of EV and non-EV users in southeast Sweden in order to identify barriers, enablers, social
norms and target groups in this region. Moreover, the research group wanted to identify the perceived
transportation needs of people in Southeast Sweden, which car characteristics are important to them,
and their reasons for using cars as a means for personal transportation.
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The survey was conducted in Swedish in order to reach individuals living in Southeast Sweden. The
snowball technique (Saunders et. al. 2009, 240) was used: the research group initially identified 300
individuals perceived to be appropriate respondents who were in turn asked to identify other potential
respondents, so that by the closing of the survey a total of 267 individuals had answered the survey.
However, it is not possible to know exactly how many of the initial 300 individuals actually
responded as it was held anonymously.

2.2 Data Analysis

2.2.1 Coding Interviews

In order to analyze the interviews the research group used open coding, a process in the grounded
theory approach to qualitative research (Given 2008). The purpose of this process was to break down
the data into segments in order to interpret them. The research group conducted detailed word-by-
word analysis of the transcribed interviews in order to identify and label as many ideas and concepts
as possible. By turning data into concepts, words or objects are attached with a label that represents
an interpretation of them (Given 2008). The research group identified 120 items in their interviews,
grouped them into 26 themes and labeled them as either enabler or barrier (see appendices E and F).
This process was done for all twelve interviews, and the more interviews an item was mentioned in,
the more weight it and its related theme got. An item was only counted once per interview, even if it
came up several times.

2.2.2 Coding Surveys

Analyzing the survey, the research group pre-coded the data as categories were explicitly listed and
the respondent was asked to choose among the options provided. Post-coding was done when
interrelations between different factors were found and some open ended questions had to be post
coded as well.

2.3 Validation of the Process

To ensure that the interview and survey questions were true to the purpose of the research, the
questions were based on the literature review and approved by the advisor. Moreover, the research
group used data triangulation to increase the validity of the research by ensuring that the findings
were supported by different sources (Bryman 2008). First, a literature review was done which
allowed the research group to create a solid survey and relevant interview questions. Secondly,
interviews with dealers and other stakeholders of the EV sector were conducted. The interviewees
provided a specific perspective on the processes of purchasing and selling EVs and play an important
role in influencing these processes. Thirdly, through the snowball method of the survey, the research
group was able to get a broad cross section of potential EV users in the relevant region to respond to
the survey.

During the data analysis, in order to interpret properly and with as little bias as possible, all three
members of the research group coded and analyzed the data first separately, and then these
interpretations were compared within the group, discussed, and agreed upon. The group never had a
point of complete disagreement but was always able to come to a common understanding.
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3 Results

3.1 Interview results

In this chapter, findings from the twelve interviews are presented. Figure 3.1 show barriers and figure
3.2 enablers that were mentioned in three interviews or more. For the complete lists of all enablers
and barriers (items and themes) that were found during the interviews see appendix E and F
respectively. In the appendices the items are grouped into themes (green fields in appendix E and F),
to structure them for a more convenient way to work with them. Each item was phrased as close to
what the interviewee said as possible, while themes were created and named by grouping items and
finding a commonality among them.

3.1.1 Batriers

The barriers (items) that were mentioned in most interviews were Range Anxiety and High purchase
price, both mentioned in eight interviews. For example, one of the interviewees stated: “The biggest
fear is range anxiety. That is what stops people.” and in another interview it was mentioned
“...regarding EVs I think it is coming, but unfortunately I think it is going to take longer than
expected, mainly because of the price.” These two barriers are related to different themes: Fear and
Financial Value Proposition, which also are the themes with the most weight in total, as shown in
appendix E and F.

In Financial Value Proposition seven different barriers are included, regarding financial aspects that
hinder people from buying or using an EV. The most mentioned barriers in this theme, apart from the
High purchase price, were Limitation/ Uncertainty of incentives, High purchase price not recovered
in savings, Uncertain resale value, and The Wallet decides, each mentioned in three interviews (see
figure 3.1).

The second most mentioned theme, Fear, includes five different barrier items connected to doubts
and worries related to EVs. Range Anxiety, which was mentioned in eight out of twelve interviews, is
connected to the fact that people think EVs have a too short range capacity. In this theme the second
most mentioned barrier found is Fear of new innovations/technologies. This was mentioned in six out
of twelve interviews, meaning that 50% of all interviewees mentioned fear of EVs as a new
innovation. Interviewees stated for example: “And when it comes to EVs we cannot today say that we
feel very secure with them.” and “...many are allergic to new things, you say it’s never going to
work...”.

Other often mentioned barriers in the interviews were:
- Lack of charging infrastructure (theme Infrastructure including barriers related to the
infrastructure needed to use EVs)
- Requirements on dealers (theme Brands/Manufacturers/Dealers)
- Cold climate (theme Swedish Conditions)
- Limited range of pure EVs (theme Infrastructure)
- Negative dealer attitude (theme Brands/Manufacturers/Dealers)
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Range Anxiety 8
High purchase price 8
Fear of the new innovations/technologies 6
Lack of Charging Infrastructure 5
Requirements on dealers 5
Cold climate
Limited range of pure EVs
Negative dealer attitude
Limitation/Uncertainty of incentives
High price not recovered in savings
Uncertain resale value
The WALLET decides

W W wwwww

Figure 3.1. Top mentioned barriers from the twelve interviews. Numbers represent the number of
interviews each item was mentioned in.

3.1.2 Enablers

The most mentioned enabler is Environmental thinking, for example one interviewee stated: “...there
are those who do it from the heart, for the environment...”. Environmental thinking was found as an
enabler in eight out of the twelve interviews (see figure 3.2). The interviewed stakeholders explained
that people with an environmental thinking can be more willing to use an EV, since the use of these
vehicles can have a better environmental impact compared to conventional ICEVs (depending on the
electricity sources, see chapter 1.2.5). This enabler can be found in appendix F under the theme
Mindset (regarding how people think and act) which was the theme with most mentioned enablers
including items.

Other frequently mentioned enablers are Fun driving experience (“Everyone goes WOW! Is it like
this?! [...] you get behind the wheel and discover that it is as fun as the Tivoli.”) under the theme
User Experience, Noiseless/quiet under the theme Driving Experience, and Low operating cost in Car
Use Economy, which were all mentioned in six out of twelve interviews (see figure 3.2).

Environmental thinking

Fun driving experience

Noiseless/quiet

Low operating cost

Financial incentives (tax reductions, formansvarde, supermiljobilspremie)
Wider offer of models on the market

Early adopters - Be first

Development of the technology and design
Financial incentives as corporate car

Green organizational image

Strong belief in PHEV for the future

Technology interest

Visibility of the cars

Environmental policies

Low maintenance costs

"Normal" design

All models with the possibility to be hybrid

Positive attitudes from dealers

Others adapting (hotels, restaurants, supermarkets)

Figure 3.2. Top mentioned enablers from the twelve interviews. Numbers represent the number of
interviews each item was mentioned in.
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3.2

Survey results

The electronic survey on user behavior and attitudes in Southeast Sweden obtained the following

results:
3.2.1 Demographics
1. Received were 248 valid answers with a rather equal gender distribution (52% male and 48%

female). This can be compared to the official gender distribution in the five included counties
(Jonkoping, Kronoberg, Kalmar, Blekinge and Skéne), which is 50.04% male and 49.96%
female (SCB 2015a). Figure 3.3 shows the distribution of gender over the different age ranges
of respondents.
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Figure 3.3. Gender distribution for each age range.

The young are overrepresented in the survey as 42% are 25 years old or younger, to be
compared with the official 9.21% people between the ages of 18 and 24 (SCB 2015a). Official
demographics also show that 65% are adults between the ages of 25 and 79 years of age (SCB
2015a), while 56% of survey respondents stated that they were between the ages of 25 and 70.
For the purpose of this survey this is not considered a problem as the young are the car buyers
of the future.

Fifty-six percent are employed fulltime, while 21% are students (see appendix G for full list
of occupation per age group).

The majority lives in 1 or 2 people households (21% and 38% respectively) while 41% live in
3 or more people households.

. Almost three out of four respondents (74%) live in communities that have 50.000 inhabitants

or less, as can be expected in a small town region, such as Southeast Sweden.

77% of respondents state that they have their own parking space.

3.2.2 Car characteristics

Respondents were asked to rate certain characteristics of cars on a scale of 1 (Low importance) to 6
(High importance) and the characteristics scoring the highest total scores were:
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1. Safety

2. Interior comfort

3. Purchase price

4. High fuel efficiency
5.

Low emissions

When asked to choose only the three most important characteristics Safety once again came first,
but this time followed by High fuel efficiency and Low emissions. Ranked on fourth and fifth place
were Purchase price and Interior comfort (see figure 3.4).

3 most important characteristics

Safety . 98
High fuel efficiency I 32
Low emissions I 31
Purchase price 66
Interior comfort 63
Tow hitch G 43
Large trunk volume NN 37
Powerful engine GGG 35
Acceleration GG 3
Service cost IININENNENEGNGGNG_—— 23
Brand NN S
Design NN 23
Automatic gear NN 26
Fuel type NN 22
Technical functions GG 13
Manual gear NG 16
4WD N 11
Tax NN 10
Others N 7

Figure 3.4. Three most important characteristics in a car.

3.2.3 Car use

The average daily travel distance appeared to be well within the range of EVs as 72% of the
respondents stated that they travel 40 km per day or less and 94% of respondents have an average
daily travel distance of 80 km or less.

Associated with travel distance should be the monthly fuel cost and 72% actually have a monthly fuel
cost of 2 000 SEK or less. Twenty-four percent of those who spend 1 000 to 2 000 SEK on fuel every
month have an average daily travel distance of 40-80 km, possibly indicating that they travel by
alternative transportation than their private car.
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3.2.4 Target-group; referred to as “Positives”

Considered of key importance for this study are people’s attitudes towards EVs in general. The
survey showed the following results regarding attitudes towards EVs among respondents:

1. In the survey 72% stated that they are Very positive or Positive towards EVs. This is the
chosen target-group for further analysis, to be referred to as Positives from here on, as these
are the people considered most likely to become Early Adopters.

1. The Positives have a larger proportion of males (55%) than females (44%) and more
are employed fulltime (58%).

ii.  The age distribution shows that 29% of Positives are 20-25 years of age, whereas the
percentage of total respondents of the survey in that same age range was 33%.

2. Five percent said that they are Negative or Very Negative towards EVs.
Figure 3.5 shows that the group with the largest proportion of Positives is the 26-30 age range,

followed by the 61-70 age range and the 41-50 age range. This shows that a positive attitude towards
EVs is not limited to the younger generation, but transcends ages.

®m Very negative m Negative m Neutral Positive mVery positive

|23| 82 14 ‘25\ 35 38 26 ‘ 5 \
65% 339% 10%
34%
51%
4
I 57% I 6%

<20 20-25 26-30 31-40 41-50 51-60 61-70 >71

Figure 3.5. Distribution of Attitudes towards EVs within age ranges.

3.2.5 Household size and Occupations

Figure 3.6 shows that attitudes were not connected to household size, as the most common household
sizes (1, 2, 3 and 4) have a rather equal proportion of Positives.
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m Very negative = Negative = Neutral Positive ® Very positive
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Figure 3.6. Distribution of Attitudes towards EVs according to Household size
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The attitude did not vary significantly across occupations:

1. Seventy-five percent of those who are fulltime employed are Positive or Very positive towards
EVs, while only 21% are neutral.

2. Looking at those who work independently, 58% are Positives, but 42% are Neutral.

3.2.6 Important car characteristics for the target-group “Positives”

The same car characteristics were high ranked by the Positives as by the total of respondents, with the
exception that Low emissions was the fourth most important one for Positives, while it was rated in
fifth place by the total of respondents. The presence of a tow hitch is valued as a very important
characteristics for people in Southeast Sweden and the lack of this feature in most EVs (currently
only available in the Mitsubishi Outlander PHEV) is a potential important barrier to an increased use
of EVs in the region.

3.2.7 EV Knowledge and Experience

1. Fifty-six percent (139 individuals) stated that they have Very little or Little knowledge on EVs
(see figure 3.7).

2. Almost one out of five (19%, 48 individuals) considered themselves to have Significant or
Very significant knowledge regarding this technology (see figure 3.7).

3. Few people stated that they have significant experience driving EVs, with only 6% (16
people) answering “Yes, many times” or “Yes, I own/ have owned one” (see figure 3.7) and

4. Seventy-eight percent (192 people) stated that they have never driven an EV (see figure 3.7).
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Knowledge on EVs Have you ever driven an EV?
Yes, many times;

Yes, | own/have 13;5%—__

owned one; 3; 1% \ ‘
o

Very 5|gn|f|cant;_____. (blank);2; 1%

13;5% {blank); 3; 1%

Significant;
35;14%

Figure 3.7. Knowledge on EVs and EV driving experience.

EV experience and attitude towards EVs are connected, but this study cannot show a causal
relationship. What is shown is that:

1. Those who claim to have driven EVs many times have the most positive attitudes towards
them; 92% are Positive or Very Positive.

2. Ofthose who have tried EVs a few times 81% are Positives.

3. Among the people who have never experienced driving an EV 68% are Positives (see
appendix H for exact numbers and figure 3.8 for illustration).

m Very negative = Negative m Neutral Positive m Very positive
44%
32%
- )
No, never Yes, a few times Yes, many times Yes, | own/have owned one

Figure 3.8. Attitudes towards EVs in relationship with the experience of driving them.

The more knowledge respondents feel they have regarding EVs, the more positive are their attitudes
towards this technology (see figure 3.9 and appendix I for exact numbers):

1. Ninety-two percent of those with Very significant knowledge are Positive or Very positive
towards EVs, while for those with Significant knowledge the number is 89%.

2. Of'those who have Very little knowledge 49% are still Positives.

26



W Very negative M Negative ™ Neutral Positive H Very positive

53 86 I 59 I
34%
45% 519%
34%
. - -

Very little Little Average Significant Very significant

35 13

Figure 3.9. Attitudes towards EVs in relationship with knowledge

3.2.8 Barriers & Enablers to EV use

With the purpose of identifying the perceived barriers and enablers associated with EV use among the
population in Southeast Sweden, the survey respondents were asked to indicate their level of
agreement with 14 statements formulated based on the results on barriers and enablers from the
literature review and the interviews that had been conducted. The responses were between 1 (Strongly
Disagree) and 6 (Strongly Agree). The statements that respondents agreed more strongly with are
detailed in figure 3.10.

1. Seventy-eight percent were in the two top levels of agreement (5 and 6) with the statement
that driving an EV lowers emissions in comparison with driving ICEVs.

2. Twenty-four percent were in the two top levels of agreement (5 and 6) with the statement that
they worry about being stranded without the possibility to charge the batteries.

3. Fifteen percent were in the two top levels of agreement (5 and 6) with the statement that their
everyday life makes it complicated to charge the batteries, while 51% were in the two lowest
levels of agreement (1 and 2) with the same statement. This shows that the majority of
respondents do not see their everyday life as incompatible with EV use.
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B 1Strongly Disagree W2 ®3 ®4 N5 W6 Strongly Agree

Driving an EV feels like driving an
inferior product.

It feels strange to drive an automatic.

I'm not environmentally conscious but
driving an EV gives that impression.

Charging an EV takes too long.

My everyday life makes it complicated
to charge.

| worry about being stranded without
being able to charge.

Driving an EV means lower service costs.

Driving an EV makes me proud.

It’s comfortable to charge the batteries
at home.

I enjoy the noiselessness of an EV.

By driving an EV | show my
environme ntal consciousness.

Driving EV lowers fuel costs in
comparison with an ICEV.

Charging EV batteries is cleaner than
filling up gas.

Driving EV lowers emissions in
comparisonwith an ICEV.

28

Figure 3.10. Level of agreement on statements regarding EV use.



Enablers for encouraging “Positives” to buy EVs

Figure 3.11 below shows how the Positives rated several statements according to their importance in
encouraging them to buy an EV:

1. First, Financial government incentives are considered by most to be of the top two levels of
importance (5 and 6),

2. Second, Lower fuel cost in comparison with ICEVs and
3. Third, that the range is equal to that of ICEVs.

Of less importance is the maturity of the EV technology, receiving more information on EVs and the
possibility to combine owning an EV with the access to a free rental ICEV a few times per year.

B 1 lowImportance W2 H3 4 W5 #6High Importance

Lowertaxor Lower fuel Free Thatthe  That my local Posibility to Reliable  The possibility Easier to That EVs More
other cost than for installation of range of an workshop can fast charge on resale value. touse afree testdrive an enter a more information
government an ICEV. charging  EV will be the service EVs. the way to my rental ICEV a EV. mature on EVs.
incentives. infrastructure same as for destination. few timesa technical
at home. ICEVSs. year for stage.

longer trips.

Figure 3.11. Importance of statements that can encourage to buy an EV.

3.2.9 VWillingness to pay more for an EV

The initial purchase price is generally higher for EVs than for the equivalent ICEVs and 32% of total
respondents stated that they would be willing to pay more for an EV. This was very much associated
with their attitude towards EVs, with 52% of those who stated they are very positive towards EVs
saying that they are also willing to pay more for them (see Figure 3.12).
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ENo MYes M (blank)

Very negative Negative Neutral Positive Very positive

Figure 3.12. Willingness to pay more for an EV according to attitude.

3.2.10 Influencers to buy or notbuy EVs

Influencers to buy an EV

Most respondents considered themselves to be uninfluenced by others in the decision making process:
82% stated that they themselves are of the highest importance when it comes to who could influence
them to buy an EV. Family and friends follow in importance and the least importance is given to
neighbors and public role models (see figure 3.13).

B 1lowImportance W2 ®m3 m4 ME5 M6 High Importance

Myself Family Friends The Government Environmental Neighbours Co-Workers Rolemodels / Others
Scientists Public people

Figure 3.13. Importance of others in influencing to buy an EV.
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Influencers to NOT buy an EV

When it comes to the people who could be influential in deciding to not buy an EV, things change a
bit, as seen in figure 3.14. Respondents still answered that they themselves are the most influential,
followed by Family, but this time of third and fourth highest importance are the Government and
Environmental Scientists. Least important in influencing towards not buying an EV are Neighbors.

Myself

B 1lowImportance M2 W3 m4 E5 M6 High Importance

Family

The Government Environmental

Friends Co-Warkers Rolemodels / Others Neighbours

Scientists Public people

Figure 3.14. Importance of others in influencing to NOT buy an EV.

3.2.11 Reasons for considering to buy an EV

Thirty-seven percent of total respondents had considered buying an EV before and that number rises
to 49% when looking only at the Positives. In an open-ended question, without given options, the
main reason stated for having considered to buy an EV was the Environment, followed by Lower
operating costs, a Low transportation need and a Technical interest (see figure 3.15).

(blank)
Environmentally friendly
Operation cost

Low transportation need
Technical interest
Noiseless

Low fuel cost

Image

Sensible option

Second car

Efficiency
Dependability
Technical development
Rolemodel for children
Performance

More visible today
Many positive things
Influenced by survey
Good acceleration
Experience

Be first

I 14,1%
e v0,9%
S 19,6%

S 8,7%
e 6,5%
— 4,3%
—— 33%
— 3,3%

- 22%

- 2%

- 22%

- 2,2%

- 1,1%

1,1%

1,1%

1,1%

1,1%

1,1%

1,1%

1,1%

1,1%

Figure 3.15. Reasons for having considered buying an EV before.
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3.2.12 Reasons for reconsidering to buy an EV

Those who indicated that they had never considered buying an EV before, stated in an open-ended
question without given options, that what could make them reconsider is mainly a Lower purchase
price, followed by a Longer range of EVs, an Extended charging infrastructure, and More knowledge
and information around the technology (see figure 3.16).

(blank) 31,8%
Lower price 20,8%
Longer range 13,6%
Better charging infrastructure 12,3%
More knowledge & information 9,7%

Better performance IEEEEEEEE—————— 7 1%
Lower operating cost  n—————— 5 )%
Financial situation S ———— 5, 0%
Asanormal car IEEEE——— 4 5%
More common IEE————— 3 9%
More comfortable charging m— 3 2%
Increased safety m—— ) 6%
The environment H——— 2 6%
Don’tknow messsm 19%
Test-drive mmm 1,9%
Other 1 9%

Increased transportation need W 1 3%

Reliable resale value mmmm 1,3%

Driving experience mmm 1,3%

Operating safety = 1,3%

Need for new car W 1,3%
Increased supply == 0,6%
Developed technology mm 0,6%
Governmental incentives B8 0,6%
More attractive design ™ 0,6%
Longer warranties = 0,6%
Higher gasoline prices mm 0,6%

Figure 3.16. Reasons for reconsidering buying an EV.

3.2.13 EVs in the Future

Could your next car be an EV?

On the question of whether their next car could be an EV, 58% of total respondents answered “Yes”.
Even a few of those who indicated that their attitudes towards EVs were Negative or Neutral still
indicated that their next car could be an EV (see Figure 3.17).

ENo MYes M (blank)

i

Very negative Negative Neutral Positive Very positive

Figure3.17. Could your next car be an EV? (According to Attitude)
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Should EVs replace ICEVs in the future?

Eighty-seven percent of total respondents answered that they are positive towards EVs replacing
ICEVs in the future. Even some of those with a Negative or Very Negative attitude towards EVs gave
an affirmative answer to this question (see figure 3.18).

EMNo HmYes M (blank)

i

Very negative Megative MNeutral Positive Very positive

Figure 3.18. Are you positive to EVs replacing ICEVs in the future? (According to Attitudes)

3.2.14 EV Quiz

Finally, the survey ended with a small quiz. Only two respondents had all four answers right and the
results are shown in table 3.1.

Table 3.1. Knowledge Quiz

QUESTION % OF RIGHT % OF MOST
ANSWERS GIVEN ANSWER

When was the EV invented? 19,8% 46,8%
(1837) (1917)
Number of cars in Sweden today? 37,9% 41,9%

(~4,5 million) (~6,5 million)
Number of BEVs in Sweden today? 46,8% 46,8%
(2223) (2 223)
Number of charging posts in SE Sweden? 17,3% 50,4%
(>70) (30-70)

3.2.15 Summary of Enablers and Barriers

Several enablers and barriers for the transition to EVs in southeast Sweden have been identified in the
survey. A list of all enablers and barriers identified in the survey is shown in table 3.4 below.
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Table 3.2. List of enablers and barriers found in the electronic survey
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4 Discussion

4.1 Alignments of Literature, Interviews and Survey

During the analysis of the interviews the identified barriers and enablers were grouped into themes.
To bring the findings from the literature review, the interviews, and the survey together, the barriers
and enablers identified from the literature review and the survey were grouped into the themes
created during the interview analysis. The tables in appendices J and K show the barriers and enablers
from all three sources grouped together into these themes.

4.2  Pilot Strategy for GreenCharge Sydost using insights from CBSM

Changes in behavior are fundamental when working towards a more sustainable world. However,
increased knowledge or positive attitudes are often not enough to change behaviors. This means that
programs that wish to promote a new behavior in a target group have a higher possibility to be
successful if they combine information activities with behavior change tools (CBSM 2010).

As seen in the survey results, a high percentage of respondents in Southeast Sweden have a positive
attitude towards EVs, combined with a moderate knowledge on this technology, but very few actually
drive EVs. This indicates that more information is indeed needed, but also that it could benefit from
the support of other tools and actions aiming at encouraging a change in de facto behavior. Attitudes
and knowledge each on its own cannot overcome the various existing barriers to an increase in EV
use.

Table 4.1 below shows a CBSM Matrix with barriers and enablers identified throughout the research
which can be addressed with one or more of the CBSM tools. Those barriers and enablers not stated
in the matrix are not considered less important but need to be addressed in other ways than with
CBSM tools. The barriers and enablers are stated in the themes identified as these include the
findings from the interviews, the survey results, and the literature review (see appendices J and K for
detailed barriers and enablers respectively). Increasing barriers and decreasing enablers of the old
behavior, to buy ICEVs, are not addressed in this thesis.
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Table 4.1. CBSM Matrix of Perceived Barriers & Enablers related to EVs
New Behavior - EVs Old Behavior - ICEVs

Decrease Barriers

- Financial Value Proposition
- Fear Increase Barriers
- Mindset

- Supply and Demand (Demand side)
- Lack of Knowledge and Information

Perceived
Barriers

Increase Enablers

- Mindset

- Image

- Irrational car purchasing process
- Car Use Economy Decrease Enablers
- User Experience

- Knowledge

- Public policies

- Visibility

- Governmental Incentives

Perceived
Enablers

It is important to remember that in order to be most efficient, behavior change tools should be
combined so that they build on and complement each other (McKenzie-Mohr and Smith 1999). In the
following chapters it will be explained how each CBSM tool can be used to increase current enablers
and address barriers that hinder potential consumers from considering to purchase EVs, in order to
accelerate the transition towards EVs in Southeast Sweden.

4.2.1 COMMUNICATION - Creating effective messages

Target group

Communication is an important tool in CBSM which should be used in combination with other tools
and needs to be tailored to the target group (McKenzie-Mohr and Smith 1999). In the survey the
target group identified was people who stated to have a very positive or positive attitude towards
EVs. This category consisted of 72% of total respondents, showing that there is an important number
of people who could become possible Early Adopters, and therefore should be targeted in the
communication.

Survey results showed that a positive attitude towards EVs is not limited to a particular generation,
but transcends ages. Therefore, the communication tailored to the target group cannot be specific
towards a certain age range, but needs to work across different age groups. Another option is to
develop different communication actions aiming at different generations. Positive attitude was not
connected to household size or occupation, meaning that the communication should therefore
consider a very mixed target group. The people in the target group considered the 3 most important
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vehicle characteristics to be Safety, High fuel efficiency, and Low emissions, traits to be highlighted
in communication activities.

Emphasize losses from inaction

Messages emphasizing losses as result of inaction are more persuasive than messages emphasizing
savings resulting from taking action (McKenzie-Mohr and Smith 1999). Since we need to target
Innovators and Early Adopters to buy EVs, the characteristics of these groups should be considered in
the communication of losses from inaction. Early Adopters in this case, can be those who see
themselves as environmentally friendly and/or technology interested, with a desire to be in the
forefront of development. They can lose their chance to be among the first adopting the technology in
Sweden and with that lose their chance of being influential and act as role models to others. The
survey also showed that the majority of people did not consider it a major issue that EVs are still in
the developing phase. The main reason indicated in the survey for considering to buy an EV was a
desire to be environmentally friendly. This environmental consciousness can be addressed in the
communication by the possibility of losing the image of being environmentally conscious as a result
of inaction, i.e. not buying an EV as the next car.

The fact that Norway is far ahead in regard to EV adoption could also be included. Since Sweden
competes in a friendly manner with Norway, a humorous way of communicating the loss against
Norway in the amount of EVs on the road can address people in the target group.

Personal or community goals

A significant part of communication is to communicate goals. When people have the perception that
they have control over a threat, they use problem-focused coping, meaning they want to find
solutions. Therefore, communicated goals should include personal as well as community goals, and
then feedback on the impact of sustainable behaviors needs to be provided (McKenzie-Mohr and
Smith 1999). Regarding the transition towards EVs in Southeast Sweden, goals can include the
personal goal of having a certain image, such as being green, technology interested or cool. Possible
community goals consider CO, reduction or reduction of air pollution including particles. Other goals
to communicate could be the goal of being the city with the highest amount of EVs per capita or
being first to reach a defined goal in number of EVs on the road. It is also important to give
continuous feedback on the impact of the increasing number of EVs on the road with regard to the
defined goals.

Who delivers the message?

When it comes to communicating a certain message, who is delivering it has a significant role as it is
important that the message is delivered credibly (McKenzie-Mohr and Smith 1999). In regard to the
transition towards EVs, local players credibly delivering messages around this topic can be Blekinge
Institute of Technology and GreenCharge Sydost. Regionally in Southeast Sweden, role models and
organizations need to be identified which are credible on the topic of environmental thinking and are
known for their expertise regarding new technology and (sustainable) transportation. They should
also enjoy the public’s trust.

Moreover, automobile dealers play an important role in communication from the supply side. On the
one hand, they need to be targeted in the communication and receive information from GreenCharge
regarding for example charging infrastructure, TCO and environmental footprint, as they are likely to
sell only small numbers of EVs if they do not feel safe with the technology. On the other hand,
automobile dealers are skilled and knowledgeable communicators who deliver the message to their
customers. Since they are in the business of convincing people to buy cars, it is important to enable
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them to use sales arguments for EVs that decrease the barriers hindering individuals from considering
to buy an EV.

The communication strategy should be developed in cooperation with identified role models and
partner organizations, in order to assign concrete tasks and responsibilities among them, as
GreenCharge does not have enough resources to manage this alone.

Topics to communicate

The local / regional players, automobile dealers, stakeholders, and role models can communicate
several topics in order to decrease barriers and increase enablers. For example, lack of knowledge can
be addressed through communication as the survey showed that people desire more knowledge and
information on EVs. This includes information on the technology in general but also on the charging
infrastructure in the region. More information to increase knowledge also addresses the fear in people
such as the skepticism towards new technology and their range anxiety. Communicating cost savings,
such as lower fuel costs and lower maintenance costs, addresses rational thinking; whereas
communicating the image that EVs provide, the environmental benefits and technological innovations
of EVs, may address the emotional side of potential users.

How to spread the message

There is a need for increased visibility of EVs in the region of Southeast Sweden. GreenCharge
currently holds periodic meetings with the members of the project, where progress and actions are
communicated between involved stakeholders. However, the wider public is not sufficiently reached
and informed. Different ways of spreading the message are suggested throughout the CBSM strategy
(see following chapters). Some of them are:

Presence at regional important events, which gather a broad array of people.

Focused actions on regional important influencers and policymakers.

Extensive use of surveys, with the public and at organizations.

Public display of results, internally within organizations and externally towards the public.
Use of prompts at relevant locations.

Feature EV-owners, EV-experiences and EV-news in newsletters, newspapers and social
media.

A communication center or responsible person should be assigned in order to coordinate
communication efforts and put more emphasis on this part of the project, including the development
of communication strategies, their implementation, and subsequent evaluation of effectiveness.

4.2.2 COMMITMENT - From good intentions to actions

Commitment as a behavior change tool is based on the Self-Perception Theory, which suggests that if
people are given small opportunities to engage in a new sustainable behavior conveniently, that in
itself will affect how they view themselves in regards to this behavior (CBSM 2010). In other words:
getting a person to state that they think they would do something, alters that person’s attitudes to the
extent that the likelihood increases that he or she will later act in a consistent way with the “new
attitude” (McKenzie-Mohr and Smith 1999).

Identified self-perceptions that are desirable to enhance among the target-group in Southeast Sweden
in order to increase EV use are:
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e The target-group perceives itself to be environmentally conscious.

e The target-group perceives itself as regarding low emissions to be of high importance in a car.

e The target-group perceives itself to lead a green lifestyle and have a consistent image with this
lifestyle.

e The target-group perceives itself to lead a lifestyle that fits with EVs, mainly considering the
transportation needs.

e The target-group perceives itself to be open-minded Innovators and Early Adopters of new
technology.

GreenCharge Sydost can do this in several ways, some of which they are already engaging in today.

Surveys (online, personal or over the phone)

The surveys should put emphasis on making people actually state that they see themselves as
environmentally conscious or that low emissions is an important car characteristic for them. It is
recommended that as many of GreenCharge’s activities as possible be accompanied by some sort of
short survey, possibly using the suggested format in appendix L. The suggested format invites to
concrete activity and aims at achieving a written commitment to the desired self-perception attitudes.
The phrasings of the questions and statements are therefore very important. For example, including
the question if the person would be willing to, or interested in, test-driving an EV could increase the
possibility that he or she would later accept an offer to try one for a defined space of time (hours or
days). This aims at increasing the target-group’s experience with EVs and therefore lowering the
Fear barriers. It is recommended that GreenCharge extends the collaboration with local car dealers
and organizations that currently have EVs in their vehicle fleet, developing a plan for lending test-
drive vehicles to respondents of these surveys. A short survey, adapted to the circumstances, should
also be implemented at for example Municipalities in order to increase the number of users who
chose the available EV’s for work travels.

The subtle influence of surveys was even manifested through the electronic survey performed for this
thesis, as one respondent answered: “Now that [ fill in this survey I'm starting to think along those
lines.” on the question if the person had ever considered buying an EV, and if so why.

Public display of results

Publicly displaying the commitment taken and/or the results of that commitment has been shown to
be very effective in promoting the desired behavior (CBSM 2010). This can be made by for example
working with organizations such as local Municipalities, securing a group commitment to reduce
their CO, emissions from transportation by increasing the share of total travelled kilometers per
month done with EVs. By performing a baseline calculation of current CO, emissions, or kilometers
travelled with EVs, and making that information available publicly, externally and/or internally, and
by following up with periodic updates on improvements, it is likely that the desired behavior will
increase. At the very least, both GreenCharge and the involved Municipality will have a tool to
measure change, which can then be adapted and improved according to results. In order to increase
effectiveness it is also recommended to associate this commitment with other positive sustainable
behaviors in which the Municipality is already engaging.

Miljédeklaration (Environmental declaration)

GreenCharge, together with Miljofordon Syd®, currently perform so called Miljédeklarationer
(Environmental Declarations) for organizations such as local municipalities. These Environmental
Declarations are great tools to clarify real transportation needs and also to high-light the

? Association of individuals and stakeholders from the South of Sweden, interested in cars and the environment, working
on projects to drive a more sustainable development of the Personal Transportation System.
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environmental consciousness that the organization already has, in order to strengthen the perception
of themselves as environmentally conscious. Environmental Declarations for organizations can be
used to strengthen all the desired self-perception attitudes and could end with seeking a written
commitment from the organization as a group, to for example lower the total CO, emissions from
their vehicle fleet. This does not limit their choices, nor forces them to behave in any way, but rather
appeals to the innate desire to behave consistently with their own perceived values and assumed
commitments.

4.2.3 SOCIAL NORMS - Building community support

Common and accepted behaviors within a group are referred to as social norms that guide how we
“should” behave in different situations with different groups of people to fit in communities
(McKenzie-Mohr and Schultz 2012). If we observe members of our community acting sustainably we
are more likely to do the same. In the transition towards a sustainable society it is critical to develop a
new set of societal norms that supports sustainable lifestyles. (McKenzie-Mohr and Smith 1999)

The tool Social Norms is about changing a lifestyle and about making a new behavior, such as
driving EVs, accepted in a community. Two ways of using Norms as a tool are:

e Making the competing behavior, the use of ICEVs, unaccepted by giving a reward for driving
EVs or by punishing the use of ICEVs to make people switch (see chapter 4.2.6 on
Incentives).

e Changing peoples’ behaviors by letting them observe the new behavior. This means to focus
on making EVs more visible to show people that they are a realistic alternative to ICEVs.

Today ICEVs are accepted and make individual mobility possible by allowing people to develop
throughout the world (Rosling 2013). EVs do not limit the freedom of mobility, but includes choosing
another type of vehicles. This needs to be understood by people in order to achieve the desired
change in behavior; to choose EVs over ICEVs.

Norms are strongly connected to the theme Mindset where the barriers are old habits, old norms, and
that people have to adopt a new behavior to use the car. The enablers in the same theme can set the
needed new norms: some people already have the environmental thinking, there is a trend towards
lower energy consumption, and the technology interest and curiosity of new things often possessed by
Early Adopters, can help to make people see EVs as a realistic alternative to ICEVs.

According to the interviews it seems to be a norm in Southeast Sweden to be environmentally aware
and /mage was an important enabler mentioned by many of the interviewees. Several of them talked
about the “green stamp” you get by driving an EV and one interviewee said: “And he also gets a
green stamp on his company as well when he arrives in this car [a PHEV], environmentally aware.
That'’s easier to accept in society than if you arrive in a big rumbling thing. With this you just roll in
noiselessly. It brings more respect today actually.”

Of those in the survey answering that they had considered buying an EV, the most mentioned reason
for that was that they wanted to be environmentally friendly. People seem to want to do good when it
comes to environmental aspects, and the positive environmental effect of EVs seems to be known.

According to the survey, Myself, Family, Friends, and Government have the most influence over
people when considering to buy an EV (see figure 3.12). This is consistent with the tool Norms,
which argues that people are more influenced by individuals who are seen as similar to themselves
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(CBSM 2010). Maybe these groups of people, who are considered close and trustworthy, have a
stronger influence on others, but even unconsciously people are still influenced by others in society.
No matter who the Early Adopters are, they will increase the visibility of the EVs, therefore also
raising the image of EVs. With these enablers strengthened, barriers in the themes Fear and Supply
and Demand will be lowered. Activities to increase visibility can be to arrange test drives of EVs for
the public, exhibitions, and to implement special registration plates for EVs to make them easier to
identify. Also, surveys like the one made in this thesis make people more aware of the existence of
EVs (see also chapter 4.2.2 on Commitment).

4.2.4 SOCIAL DIFFUSION - Speeding adoption

The theory of Diffusion of Innovations argues that people are highly influenced by their peers (see
also chapter 4.2.3 on Social Norms). Studies suggest that social networks, such as families and
friends, are more important than geographical closeness, for example neighbors (CBSM 2010). This
is consistent with the results of the survey, where respondents indicated that family and friends were
more likely to influence them to buy an EV, than neighbors, co-workers or public role models.

As driving an EV is a highly visible behavior, social diffusion is a natural part of promoting this new
technology (see also chapter 4.2.3 on Social Norms). The importance of personal communication in
the process of social diffusion is also reflected in the results from interviews, where it was stated that
the Innovators who currently own EVs, engage more in their cars and that these sometimes even
serve as icebreakers for conversations with others. Comments in the surveys, such as; “If more people
in my network, friends or family, were to buy EVs.” as a response to the question regarding what
could make them consider buying an EV if they never had so before, also indicate the importance of
social diffusion and personal communication. The recommendation for GreenCharge, and also for
dealers selling these vehicles, is therefore to seek commitments from these Innovators to talk about
their experience with EVs to others. The participation in promotion events or other incentives, such as
a free accessory or service item, could encourage them to bring new customers to test-drive an EV.
Another incentive and way to combine social diffusion with commitment and the public display of
results, is to feature these EV owners in Newsletters, newspaper articles or Facebook posts.

As seen in section 1.5.1, the five key dimensions for diffusion relate to the characteristics of the
innovation (Rogers 2003, 990):

1. Relative Advantage: in Sweden there is still a perceived lack of convenient and economic
incentives for users, indicating that in order to move the system towards success there is a
need for actions on all levels. On the positive side, EVs can currently meet most of the daily
travel needs of people in Southeast Sweden and the relative advantage from an environmental
perspective is certainly there. The survey shows that EVs are not perceived as an inferior
product by most residents in the region.

2. Compatibility: EVs are consistent with the existing values of respect for the environment that
Swedes in general hold and therefore compatible with the social norms of the system.
However, there is still an issue with the perceived need for longer travel range, even though
the real need might be well covered by current EVs. The lack of past experiences with this
technology is a main challenge to be overcome.

3. Complexity: The complexity of assuming a new way of thinking and new habits while driving
and planning trips is a significant challenge for EVs, even though the technology in itself
should not present mayor complexity issues for users. However, transitioning towards EVs
requires the involvement of a wide array of stakeholders, acting together simultaneously, and
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here the most important complexity can be found; increasing both supply and demand
together.

4. Trialability: as the survey showed, most people have no experience with driving EVs and
most dealers have very limited possibilities to offer test-drives of these cars. The significant
initial purchase price also provides a significant barrier to more users trying out this
innovation.

5. Observability: driving an EV is a choice that is visible to others, which is in its favor.
However, most brands are now offering PHEV or HEV versions of their different models and
this might make the choice less visible to the general public. The success of the Toyota Prius
is often attributed to the fact that it is only sold as a hybrid (mainly HEV) and therefore the
choice made by the driver is immediately visible to others (Thaler and Sunstein 2009, 194).
Adopting actions to increase visibility, such as using special number plates for EVs as in
Norway (Figenbaum et. al. 2013, 20), is therefore likely to help with social diffusion (see also
chapter 4.2.3 on Social Norms).

4.2.5 PROMPTS — Remembering to act sustainably

Prompts are used to remind individuals to engage in an action that we are already predisposed to do
by delivering it as close in time and space as possible to the target behavior (McKenzie-Mohr and
Smith 1999). Therefore, the most effective placement for prompts would be the spaces where people
buy cars; the automobile dealership and vehicle sales websites. The survey showed that people in
Southeast Sweden rank fuel economy and emission reductions as highly important, so this can be
used to prompt for buying an EV, which has exactly these characteristics. Clear and visible
environmental labels on each EV at the dealership, including information on fuel economy and
emission reductions can remind people of the importance they put on these characteristics and make
them consider, and eventually buy, the EV. Since Innovators and Early Adopters are the ones
currently targeted, the prompt should also appeal to new technology and the mindset of Early
Adopters.

Prompts should be used to encourage individuals to engage in positive behaviors rather than avoiding
environmentally harmful actions (McKenzie-Mohr and Smith 1999), a further option to do so is to
address the social norm of environmental consciousness in southeast Sweden.

With regard to car pools, such as the one at Karlskrona Municipality, prompts can help to encourage
individuals to choose the EVs over the ICEVs in the vehicle fleet. Prompts in the booking system
reminding people that the range of the EVs is well within the range of the trip they are going to take,
or prompts on the fuel economy of the EVs, can be effective in making people choose them over the
ICEVs. Another way for organizations, such as the municipality, of using prompts is in the ICEVs by
installing a sign with a message such as “Could you have done this trip with an EV? Help us reduce
our emissions and keep Karlskrona’s air clean.” can be effective in reminding people of their
environmental consciousness and that the EVs are within the range they need, so that next time they
choose an EV over an ICEV.

4.2.6 INCENTIVES — Enhancing motivation to act

In order to motivate a new behavior, the offer of a reward in the form of incentives has been shown to
be an effective tool (McKenzie-Mohr and Schultz 2012). Incentives can be financial or otherwise,
and they typically work best in instances where cost operates as a barrier (McKenzie-Mohr and
Schultz 2012). In the survey, where 63% stated that they have never considered buying an EV, 68%

42



gave reasons why EVs have not been an alternative. The most mentioned reason was related to costs:
the High purchase price. Also in the interviews a cost related theme, Financial Value Proposition,
was the most mentioned theme for barriers. The theme includes items such as High purchase price,
Uncertain resale value, High purchase price not recovered in savings, and also the barrier Limitation/
Uncertainty of incentives (see appendix E). In the interviews, incentives were mentioned as an
enabler that can be used to raise the demand for EVs (see theme Economic Incentives in appendix F).

Free parking spaces, tax reductions, free car washes, free charging posts, free installation of charging
posts at home, longer warranties, service deals included, etc. are all incentives that could encourage
the people in Southeast Sweden to choose EVs over of ICEVs. In Norway, the largest per capita EV
market, many incentives are in place and seem to have had a significant impact on raising demand for
EVs. It can be a good idea to study other community’s like Norway that already have some incentives
around EVs before implementing in Sweden.

Also in Norway, a renewed interest in local air quality has meant that the purchase of BEVs are
encouraged by incentives, such as exemptions from vehicle purchase tax (value-added tax),
reductions in annual circulation tax and reduced ferry fares (Fridstrom et. al. 2014, Figenbaum et. al.
2013, 137). To make BEVs even more interesting as an alternative to ICEVs, BEVs in Norway are
also allowed to travel in the bus lanes and can be recharged for free in many public parking lots
(Fridstrom et. al. 2014, Figenbaum et. al. 2013, 137).

These incentives have served to remove barriers by giving the buyer an advantage which
compensates for the barriers, motivating the Norwegian people to purchase EVs (Figenbaum et. al.
2013). In 2013, 76% of all EVs in Norway were owned by private users, and this high number
distinguishes Norway from other countries (Figenbaum et. al. 2013, 20). Through these policies, EVs
have received a positive reputation and are attractive for Norwegian citizens (Figenbaum et. al. 2013,
123). Time has shown that the incentives in Norway have become more powerful after some years.
Politicians have therefore decided to continue to have the economic incentives for EVs until the end
of 2017 (Figenbaum et. al. 2013).

Some recommended guidelines, adapted from CBSM, when using incentives to increase the demand
of EVs in Southeast Sweden are (CBSM 2010):

e Closely pair the incentive and the behavior: present the incentive at the time when the
behavior occurs, for example connected to fueling/ charging.

e Use incentives to reward positive behavior: reward rather than punish to change the behavior.
A compromise to this can be the “bonus-malus” mentioned as a measure in “Fossil freedom
on the way”, which gives financial incentives to more environmentally friendly cars and the
cars with higher emissions compensate for it.

e Make the incentives visible: if people are aware of the incentive it is more likely that the
impact will be powerful. This could be used in form of free parking spaces.

e Be cautious about removing incentives: if people get used to the incentive, the motivation for
a behavior may disappear when the incentive disappears. Norway will soon face this
challenge to do it in a controlled way. The incentives cover so many areas there that removing
them all could destroy the market (Figenbaum et. al. 2013, 125).

e Prepare for people’s attempt to avoid the incentive: some people can be creative on how to
“beat” the incentive and keep on with the old behavior.

o Carefully consider the size of the incentive: to be taken seriously, the incentive has to be large
enough, but at a certain point the return of investment will be lower.

e Use non-monetary incentives: non-monetary incentives, such as social approval can also have
a strong impact on people, such as allowing EV users to use the bus lanes in cities with traffic
jams.
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4.2.7 CONVENIENCE - Making it easy to act

The mentioned tools help to overcome barriers; however, if the desired behavior is inconvenient,
unpleasant, costly or time-consuming, the CBSM strategy will be unsuccessful (McKenzie-Mohr and
Smith 1999).

With regard to the transition towards EVs, there are barriers that may hinder the success of the CBSM
strategy, such as:

o The perceived high purchase price and the relatively limited supply of EVs. While the CBSM
strategy addresses the high purchase price to some extent with incentives, the purchase price
should also be addressed by looking at the supply side of the EV market.

o The limited range of EVs, compared to ICEVs. The CBSM strategy addresses only the
psychological part of the range issue, while further measures are necessary to address the
actual fact of the shorter range compared to that of a fossil fuel driven vehicle.

o The limited charging infrastructure. Communicating and making existing charging
infrastructure more visible as part of the CBSM strategy is certainly helpful, but extending the
charging infrastructure is a necessity which needs to be addressed at the same time.

o The lack of a tow hitch on most EV models. The issue of the tow hitch might to some extent be
addressed in a CBSM strategy by making people aware that they do not need the tow hitch as
often as they might think, but merely the thought of not having one available when needed can
be an inconvenience which cannot be overcome by communication only. Consequently, this
barrier may also need further measures to be overcome.

The barriers mentioned above all have in common that they cannot be solved by solely looking at the
demand side and using behavior change tools from CBSM. These barriers need to be simultaneously
addressed from the supply side in order to enable the transition towards EVs. A systems perspective
needs to be maintained to ensure that the interconnectivity of these two subsystems, supply and
demand of EVs and the related infrastructure, is considered in order to move towards success: a
climate neutral Personal Transportation System within the 8 SPs, allowing individuals their freedom
of mobility.

4.3  Critical Assessment of the Study

4.3.1 Research Strengths

A key strength of this study is the amount, quality and mix of the information collected from
complementing sources, such as stakeholders and the general public.

Interviews were conducted in the native language of the interviewees, which gave them the freedom
of expressing themselves without language barriers. This is considered a strength as the opinions of
the interviewees could be expressed fully. Also, most brands present on the regional EV market were
included in the study, complemented with the insights from other stakeholders, to give a more
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complete picture of the EV situation in Southeast Sweden today. Surveys were also conducted in
Swedish, minimizing the risk of misinterpretations of questions by the respondents. The snowball
technique used enabled the research group to reach a broad segment of the population.

Lastly, a unique contribution of this thesis is the connection made between two important tools for
moving towards sustainability, namely the Framework for Strategic Sustainable Development (FSSD)
and Community-Based Social Marketing (CBSM).

4.3.2 Research Limitations

A limitation of this study is the fact that the pilot strategy developed could not be presented to, tested
with and evaluated by GreenCharge, due to the time frame available.

The selection of interviewees was subject to the availability of representatives for the organizations,
and within the same organization there might be contradictive opinions, which could not be explored.
It is also possible that some meaning might have been lost in translation from Swedish to English.
Although the qualitative analysis of the interviews was performed by three researchers, there is still a
risk that the researchers own biases and opinions have influenced results. The fact that only men were
interviewed is a possible weakness of the research.

As the snowball technique was used for the survey, it is not possible to evaluate the response rate.
Moreover, in identifying initial appropriate respondents, the personal bias of the research group might
have influenced final results. The survey was held anonymously, meaning that it is not possible to
assure that each response was actually from a unique individual. There is also a risk of people
answering what they feel is the “right” answer, rather than their actual opinion.

An assumption made throughout this thesis is that insights from CBSM regarding behavior change is
applicable in Southeast Sweden, even though none of the studies these insights are based on appeared
to be from Sweden.

4.4  Wider Societal Implications

Globally there is a need to reduce the use of fossil fuels and the EV can be a tool for contributing to
this reduction. Small-scale implementation of the suggested actions for increasing demand of EVs,
alongside a strategy addressing the supply side of the market, will give insights on how to improve
and move towards a wider implementation nationally and eventually globally. This could contribute
to a higher rate of electrification of the Personal Transportation System, thereby reducing fossil fuel
usage and addressing the pressing issue of climate change.

4.5 Next Steps and potential Future Research

This thesis focused on the demand side of increased EV use, not considering the supply side.
However, it is important to recognize that both subsystems interact and how they can do that in the
most effective way is a potential topic for future research.

45



A recommended next step to move forward with the results and insights from this study is to
prioritize actions, develop a timeline for implementation and consequently implement the developed
CBSM pilot strategy in Southeast Sweden (step 4 of CBSM, see chapter 1.5.2). After implementing
the strategy on a limited scale, it can then be evaluated, improved on and taken to a wider, national
scale, in order to contribute to reaching Sweden’s vision of climate neutrality, ideally in simultaneous
combination with a strategy addressing issues on the supply side, such as improvements in
infrastructure among others.

Another question that surged during the process of this study was whether EV-owners “cluster”,
meaning if they for example tend to live in geographically close areas, work close together or move
in the same social networks. If so, how can this fact be built upon in order to further develop demand
for EVs? This is also related to understanding better who the current owners (Innovators) of EVs are,
and analyzing their drivers and experiences.
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5 Conclusion

Buying a vehicle is a significant investment for a household or an organization, and the irrationality
of the car purchasing process makes it a difficult decision to influence with rational arguments. The
same is true for human behaviors and introducing a new, more sustainable innovation, such as EVs,
that requires a change in behavior among users, is a process that benefits from a full systems
perspective. Therefore, combining behavior change tools, such as CBSM, with a systems perspective
framework, such as the FSSD, helps assure that the developed strategies for promoting the innovation
become as complete and effective as possible.

System

People want and need the freedom of Individual Mobility which is satisfied by the Personal
Transportation System and all the different parts comprising this system, such as cars, trains, bikes
and infrastructure. On the one hand, the social SPs are positively influenced by this system, but on the
other hand, it currently develops in a way that is seriously affecting the ecological SPs in a negative
way. Therefore, influencing the choices people make when fulfilling their need for Individual
Mobility is just as important as offering more sustainable alternatives within the Personal
Transportation System, such as EVs. In order to do this, existing barriers to increased EV use need to
be decreased and enablers increased. Strategies for addressing these issues on both the supply and the
demand side are necessary in order to move the System towards Success. This study suggests that
there is potential for increasing EV use in the regional system of Southeast Sweden as the attitudes
towards EVs are largely positive and the social norms expect and assume people to be
environmentally conscious.

Success

A Personal Transportation System that satisfies the need for Individual Mobility within the system
boundaries of the SPs is the macro definition of Success for this study. Influencing how people think
regarding EVs in the regional system of Southeast Sweden, in order to increase the demand for this
new technology, is one of the possible ways of moving the system towards that Success. Behavior
change on a large scale is crucial in order to reach Success, and CBSM offers tools that can be used in
order to create actions that support a strategic move towards sustainability.

Strategic, Actions & Tools

On a Strategic level it is important to realize that CBSM is a tool that needs to be combined with
other Tools and Actions in a comprehensive strategy, addressing the system as a whole, if it is to be
moved towards success. In this study, the barriers and enablers identified for increasing EV use in
Southeast Sweden cannot all be addressed using CBSM behavior change tools. However, these
missing parts are still part of the system and need to be taken into account. The CBSM pilot strategy
developed for GreenCharge may not have the desired impact if it is not implemented together with
actions addressing the supply side as well. This is why the combination with the FSSD is so
beneficial, as it allows planners to consider all parts of the system that needs to be influenced.

The ABCD-process is an excellent tool in this planning process, as it offers a common language for
involved stakeholders by identifying the overall goal and the current reality with existing barriers and
enablers. The creative steps to be taken towards the common goal can then include tools, such as
CBSM tools, and actions aiming at as many enablers and barriers as possible, in order to develop the
desired comprehensive strategy for increasing both the supply and the demand sides of EV
technology.
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Appendices

Appendix A: Sustainability Principles (SPs)

Ecological Sustainability Principles, 1-3:
In a sustainable society, nature is not subject to systematically increasing...

1. ...concentrations of substances extracted from the Earth’s crust;
= To comply with SP1, the flows of substances from the lithosphere to the
biosphere shall not be continuously larger than the flows back. However, it
does not say, that mining is not possible (Robert et. al. 2010).

2. ...concentrations of substances produced by society;
= To comply with SP2, flows of compounds produced by society must not be so
large that they cannot be deposited into the lithosphere or degraded and
become part of the biosphere’s natural cycles. However, SP2 does not say that
society cannot use chemicals or substances foreign to nature. (Robért et. al.
2010)

3. ...degradations by physical means
=  To comply with SP3, the natural systems must not be systematically degraded
by physical means. However, it does not say that humans cannot manipulate

nature. (Robert et. al. 2010)

Social Sustainability Principles, 4-8:
In a sustainable society, people are not subject to systematic barriers to...

4. ... personal integrity
* To comply with SP4, people must not be subject to physical, mental or
emotional harm at the individual level (Missimer 2013).

5. ... influence
= To comply with SP5, people must be able to participate in shaping the social
system they are part of (Missimer 2013).

6. ... competence
= To comply with SP6, it must be secured that every person has the opportunity
to be good at something and to develop further at the personal and professional
level (Missimer 2013).

7. ... impartiality
= To comply with SP7, it must be acknowledged that everyone has the same
rights and is of equal worth (Missimer 2013).

8. ... meaning

®" To comply with SPS, it must be ensured that there is a reason for being an
organization or a system (Missimer 2013).
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Appendix B: List of Interviewees

# | Interviewee position Organization/Brand? Experienced EV/PHEV user
1 | Spatial project manager Municipality NO
2 | Head of Sales Electricity Company YES
3 | Technical project manager Car pool company YES
4 | Branch Manager Volvo/Renault NO
5 | Sales Kia (Citroén) YES
6 | Head of Sales Audi/Volkswagen NO
7 | Sales Mitsubishi/Opel/Peugeot YES
8 | Sales Nissan, Hyundai, BMW YES
9 | Head of Sales Toyota YES
10 | Manager/CEO Ford/Toyota YES
11 | Project Management Miljéfordon Syd YES
12 | Journalist Miljofordon Syd YES
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Appendix C: Semi-structured Interview Questions

Structure of questions for Car Dealers

What is the current situation of EVs for this brand / this dealer?

What does selling EVs mean for the dealer?

What has the experience of selling EVs been for the dealer?

What is the perceived attitude of customers in the region towards EVs?

Who are the customers that buy EVs today?

What are their drivers / motivations for buying EVs?

What are the main benefits that users experience with the EVs?

What are the main barriers for users not considering EVs?

What is your personal perception regarding the future of EVs?

Would you like to add anything else that you feel might be relevant regarding EV use?

Structure of questions for other stakeholders (Municipality, Electricity Company)
e Can you briefly introduce us to your current projects/work?
e What is your experience with EVs in your project / your company?
e What are the results you have seen of EV use in project / company?
e What are your plans for the future regarding EVs?
e Do you have any background studies of user needs and behaviors related to EVs?
o Did you look especially on user drivers and barriers?
o What are the costs for users?
o What has the reaction/response from users been?
e How are you communicating with the public?
o What are your specific target groups?
o Are you working on any target group based communication?
e (Can you give us any further information that you think could be useful?

Structure of questions for local experts on environmental vehicles
e What is your experience with EVs? (background)
e What are the barriers, from a user perspective, to an increased EV use?
e What motivates users that take the step to EVs?
e What are the reactions of people who experience driving EVs for the first time?
e What are the enablers, from a user perspective, for adopting EVs?
e What do you think the future of EVs look like?
e Who are key players in increasing EV use?
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Appendix D: Survey - Car use in Southeast Sweden

1. Gender: 1 Male U Female U Other

2. Age: <20 a20-25 d26-30 31-40
41-50 51-60 a61-70 71+

3. Occupation: [Self-employed dEmployed, full time Employed, part time

UWorking in own household Retired (dStudent 1Unemployed 1Other:

Household size (Number of people in your household):
a1 a2 a3 U4 Qa5 QA Other:

In which county in Sweden do you live in?
1 Blekinge [ Jonkoping [ Kalmar 1 Kronoberg [ Skéne [ Other:

What is the size of the town you live in? (Number of people living there)
<50 150-199 (1200-1,000 [11,000-20,000 120,000-50,000
(150,000-100,000 (1<100,000

7. Number of cars in your household? 110 U1 12 13 U Other:

8. Do you have a private parking lot? U Yes U No

9. What is your current or most recent car? Brand: Model: Year:

10. What are important characteristics of a car for you? Rank each of the following characteristics

from 1-6 where 1 means Low Importance and 6 means High Importance:
Low Importance 2 3 4 5 High Importance
1 6

Powerful engine

Fast acceleration

Mechanic transmission

Automatic transmission

High fuel efficiency (liters per 100km)
Low emissions

Type of fuel

Large trunk volume

Design

Brand

Interior Comfort
Technology
Tow hitch

4WD

Purchase price

Tax

Costs of maintenance

“Formansvarde” (Fringe Benefit)
Safety
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1.

12.

13.

14.

15.

16.

17.

18.

19.

What other characteristics of a car do you feel are important, but that were not mentioned in
the previous question? Write them here and rank like in previous question:

From all of the above characteristics, what are the three most important ones to you?
1. 2. 3.

What is your daily travel distance by car? (estimated average)

d<10km (1 10-20km (120—-30km (J30—-40 km
(140 —-50km (50 - 60 km 60 —70 km (70— 80 km
1 >80 km

What is your annual travel distance by car? (estimated average)
1 <5,000 km (15,000-10,000 km  [110,000-20,000 km [120,000-30,000 km
(130,000-40,000 km 1> 40,000 km

What is your estimated average monthly fuel cost (SEK) today?
(1<1,000 kr (11,000-2,000 kr (12,000-4,000 kr (14,000-6,000 kr
UOther:

For what reasons do you feel you need a car? (If you don’t own a car, for what reasons would
you think about getting one?)

1 Work/School (1 Business trip 1 Vacation U Leisure

1 Grocery shopping [ Road trips 1 Visit friends and family [ Recreation

1 Emergencies U Driving kids around [ Health reasons 1 I don’t need one
U Other:

How large is your knowledge about Electric Vehicle?
1 Very Small (1 Small UMedium ULarge UVery Large

Have you ever driven an EV?
dYes, I own/have own one [dYes, many times [(1Yes, once or a few times  [1No, never

What is your attitude towards EVs?
(1 Very Negative 1 Negative  [UNeutral Positive Very Positive
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20. What do you think it is like to drive an EV? In case you have no experience, rank regarding to
your assumptions. Rank each of the following statements from 1 to 6:
Strongly disagree 5345 Strongly Agree
1 6

| enjoy the lower noise while driving an EV.

It is hard for me to adapt to the automatic

transmission.

When driving an EV | am afraid of getting

stranded without being able to recharge.

The charging of the battery is inconvenient

in my daily life.

The charging of the battery takes too long.

Driving an EV reduces my fuel costs

compared to a conventional car.

Driving an EV reduces my emissions

compared to a conventional car.

It is convenient to charge at home.

To plug in is cleaner than to fuel at the gas

station.

When driving an EV | have lower

maintenance costs.

It feels like | am driving an inferior product

because the EV has a smaller range and

longer refueling times than a conventional

car.

Driving an EV makes me proud.

Driving an EV | show my environmental

consciousness.

| am not environmentally conscious but

driving an EV gives people that impression.

21. Is there any other issue that you have about EVs that wasn’t mentioned in the previous
question? If so, write it here and rank it like in the previous question:
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22. How could the following statements encourage you to buy an EV? Rank from 1 to 6.
Low Importance 5345 High
1 Importance 6

The possibility to fast charge on the way to

my destination.

Lower fuel costs compared to a

conventional car.

Free installation of a home charging station.

Tax reductions on the car or other

governmental incentives.

Secure resale value.

EVs being in a more mature technological

stage.

Range equal to that of an ICEV.

More information on EVs.

Easier access to test driving an EV.

My local mechanic/ repair shop has experts

on EVs.

Access to a free rental car for a few times

per year, for longer trips.

23. Is there any other issue that you have about EVs that wasn’t mentioned in the previous
question? If so, write it here and rank it like in the previous question:

24. Are you willing to pay more for an EV with the same characteristics as a conventional car?
d Yes 1 No

25. Who could influence you to get an EV and how much do you care about their opinion?
11don’t care 2345 6lcarealot

Family

Friends

Neighbors/Community

Government

Environmental scientists

Me

Colleagues

Role models (public personalities)

Other
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26. Who could influence you to not get an EV and how much do you care about their opinion?
11don’t care 2 345 6lcarealot

Family

Friends

Neighbors/Community

Government

Environmental scientists

Me

Colleagues

Role models (public personalities)

Other

27. Have you ever considered purchasing an EV? U Yes 1 No

28. If YES, why?

29. If NO, what would make you consider purchasing an EV?

30. Could your next car be an EV? U Yes U No

31. Are you in favor of EVs replacing conventional cars over time? [ Yes U No

32. What do you think is the resale value of an EV in comparison with an ICEV?
(dHigher (AThe same (dLower

33. When do you think the electric vehicle was first invented?
11837 1917 1967

34. How many cars do you think there are currently on the roads in Sweden?
(d~ 2,5 million d~ 4,5 million (d~ 6,5 million

35. How many electric cars do you think there are currently on the road in Sweden? (Jan. 2015)
12,223 (15,223 (19,223

36. How many public charging points do you think there are in South East Sweden (Smaland,

Blekinge, Skéne) today? (Jan. 2015)
<30 d30-70 >70
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Appendix E: Interview results — Barriers

The numbers to the right in the table is number of interviews in which each item was mentioned.

These numbers are also summed up under each theme.

BARRIERS

Financial Value Proposition (barriers regarding financial aspects of buying/using EVs)
High purchase price

The WALLET decides

Uncertain resale value

High price not recovered in savings

Limitation/Uncertainty of incentives

High price of batteries

High prices at some charging posts

Fear (barriers connected to doubts with EVs)

Range Anxiety

Fear of the new innovations/technologies

Scepticism towards New Technology (trust)

Developing technology

No confidence

Brands/Manufacturers/Dealers (barriers for those who produce and sell cars)
Requirements on dealers

Negative dealer attitude

Lack of experience/knowledge among dealers

Fear of negative reputation

Lack of promotion of pure EVs from brands

Dealers demand do have WWS as source of electricity

Small town region low priority for brands

Lack of official promotion from the brand

All models with the possibility to be hybrid

Infrastructure (barriers related to infrastructure needed to use the cars)
Lack of Charging Infrastructure

Limited range of pure EVs

Invisible charging posts/infrastructure

Limited range on electricity

Lack of coherence/cooperation/policies regarding installation of infrastructure
Charging infrastructure is a basic consideration

Lack of service network

Expensive charging infrastructure

Swedish Conditions (barriers with connection to the Swedish conditions)
Cold climate

National car industry

Too good local air quality

Small town region lacking a well distributed network

Higher demand in larger urban areas
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No production of EVs, only PHEVs

Mindset (barriers regarding how people think and act)
Behavior obstacle

Old habits

New behavior for using the car

Environment has low priority

Respect for traditional ways

Focus on obstacles rather than opportunities

Mental Models

Car functionality (barriers connected to the car itself)
No tow hitch

Battery size and weight

Using and storing the charging cable (dirty)
Noiseless/quiet

Lack of engine power for towing

Sacrificing range, comfort or entertainment

Strange design
Supply and Demand (barriers regarding the EV market and interest for EVs from users and
suppliers)

Moment 22

Lack of interest from private customers

Market demand

Competing Forces (competing interests that lower the demand for EVs)
High transportation needs

Alternative fuels (biogas)

Environmental policies

Lack of Knowledge (barriers connected to knowledge of EVs)

Lack of knowledge in the general public

Doubts regarding environmental usefulness

Lack of knowledge about electricity generation
Irrational car purchasing process (the car purchasing process is influenced by emotions,
leading to a less rational decision, this can create a barrier to by EVs for rational reasons)

Irrational car purchasing process
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Appendix F: Interview results — Enablers

The numbers to the right in the table is number of interviews in which each item was mentioned.
These numbers are also summed up under each theme.

Sum of
ENABLERS ENABLERS
Mindset (enablers regarding how people think and act) 20
Environmental thinking 8
Early adopters - Be first 5
Technology interest 4
Curiosity 2
Generational trend towards lower consumption/CO2 1
Market Adaptation (enablers from the supply side) 15
Wider offer of models on the market 5
Strong belief in PHEV for the future 4
Others adapting (hotels, restaurants, supermarkets) 3
Positive attitudes from dealers 3
Design & Functionality (enablers connected to how EVs operate and work) 14

No emissions directly from the car 2
Unique design 1
Safety functions 1
Automatic transmissions 1
4WD 1
All models with the possibility to be hybrid 3
Design and functionality 2
"Normal" design 3
Car Use Economy (positive financial effects by using EVs compared to ICEVs) 12
Low operating cost 6
Low maintenance costs 3
Upcoming resale market 1
Free charging at some charging posts 1
Get "more car" for the money (Outlander vs Soul) 1
Image (enablers regarding what profile driving an EV brings) 12
Green organizational image 4
Cool image 2
Image 2
Green personal image 2
Status 1
Lifestyle choice 1
Brands/Manufacturers/Dealers (enablers for those who produce and sell cars) 10
Development of the technology and design

"Informal Ambassadors"

Test-Drives

Long warranties

All models with the possibility to be hybrid

Government Incentives (enabling incentives by the government)
Financial incentives (tax reductions, formansvarde, supermiljobilspremie)
Financial incentives as corporate car

00 O R, P NDN B
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Driving Experience (all positive effects by driving an EV that can work as enablers)
Noiseless/quiet

Immediate power access (quick acceleration)

Comfortable driving experience

User Experience (enablers connected to the experience of using an EV)

Fun driving experience

User-friendly technology

More than owning a car - Engages

Public Policies (public policies can work as tools to steer the users to use EVs)
Environmental policies

Receiving something extra (free parking)

Local air quality goals

Visibility (the more a new product is seen the more accepted it gets)

Visibility of the cars

Public sector

System Perspective (a whole picture perspective for convenient user solutions)
Solutions for financing

Creating a package deal from manufacturer

Support from the brand

Ecological Sustainability (enablers regarding potential sustainable ecological fuel)
Fossil fuel free electricity source

Renewable fuel

Knowledge (knowledge works as an enabler to raise the demand)

Knowledge on the technology

Acceptance of technology development

Other Stakeholders (how other stakeholders can enable a raising demand for EVs)
Installing Charging Infrastructure

Technical Solutions (enablers that comes with new technique)

Internet/Apps solutions

Financial Value Proposition (enablers regarding financial aspects)

The WALLET decides

Second car for shorter distances (EVs are a well suited alternative when it comes to shorter
distances)

Second car for shorter distances

Supply and Demand (enablers regarding the EV market and interest for EVs from users and
suppliers)

Market demand

Irrational car purchasing process (the car purchasing process is influenced by emotions,
leading to a less rational decision, which can be an enabler to by EVs for rational reasons)
Irrational car purchasing process

Swedish Conditions (enablers with connection to the Swedish conditions)

No production of EVs, only PHEVs
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Appendix G: Survey results - Occupation per age group

Row Labels .l Q@ %
=
Employed fulltime 2 9%
Student 21 91%
=
Employed fulltime 36 44%
Employed parttime 13 16%
Independent 3 4%
Student 26 32%
Unemployed 4 5%
=
Employed fulltime 9 64%
Independent 1 7%
Student 3 21%
Unemployed 1 7%
=l
Employed fulltime 22 88%
Employed parttime 2 8%
Student 1 4%
=
Employed fulltime 28 80%
Employed parttime 3 9%
Other 1 3%
Student 3 9%
=
Employed fulltime 29 76%
Employed parttime 2 5%
Independent 5 13%
Other 2 5%
=
Employed fulltime 12 46%
Employed parttime 2 8%
Independent 3 12%
Retired 9 35%
=
Retired 5 100%
Grand Total 248 100%
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Appendix H: Survey results — Attitudes towards EVs according to driving
experience

=
Very negative 5 3%
Negative 7 4%
Neutral 49 26%
Positive 85 44%

D‘

Very negative 1 3%
Neutral 6 16%
Positive 12 32%

D‘D‘

Neutral 1 8%
Positive 5 38%

Grand Total 245 100%
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Appendix I: Survey results — Attitudes towards EVs according to knowledge

E
Very negative 3 6%
Negative 4 8%
Neutral 20 38%
Positive 18  34%
~ Very positive 8 15%
E|
Neutral 24 28%
Positive 39 45%
~ Very positive 23 27%
E|
Very negative 2 3%
Negative 2 3%
Neutral 9 15%
Positive 30 51%
~ Very positive 16 27%
=
Negative 1 3%
Neutral 3 9%
Positive 12 34%
~ Very positive 19 54%
E

Very negative 1 8%
Positive 3 23%

Grand Total 246 100%
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Appendix L: Format for suggested survey at GreenCharge activities

1. Gender: U Male 1 Female 1 Other
2. Agerange: [A<20 120-30 130-50 150-65 Q>65

3. In which county in Sweden do you live?
1 Blekinge [ Jonkoping 1 Kalmar [ Kronoberg [ Skane [ Other:

4. Do you consider yourself to be an environmentally conscious person?
(A1 Strongly Disagree 2 A3 @4 5 6 Strongly Agree

5. What behaviors do you currently engage in, in order to contribute to a more
sustainable society?

U Garbage separation [ Recycling [ Composting [ Energy conservation
(1 Water conservation [ Food choices [ Transportation choices [ Financial &

Investment choices [ Other:

6. How important is it to you that the car you purchase emits low emissions?
A1 Very Unimportant 2 Q3 Q4 QA5 6 Very Important

7. What is your daily travel distance by car? (estimated average)
Q<10 km (110 —40 km (140 — 80 km [A> 80 km

8. Would your current lifestyle allow you to drive an EV regularly?
(A1 Strongly Disagree M2 3 A4 QA5 6 Strongly Agree

9. What is your attitude towards EVs?
(A1 Very negative [A2 Negative [d3 Neutral [A4 Positive A5 Very Positive

10. How is your knowledge about EVs?
(A1 Very limited A2 Limited A3 Medium 4 Significant A5 Very Significant

11. Have you ever driven an EV?
U Yes, [ own/owned one [ Yes, many times [ Yes, once or twice [ No, never

12. Could your next car be an EV? U Yes d No

13. Are you in favor of EVs replacing conventional cars over time? [ Yes [ No

14. Would you be interested in test-driving an EV privately or for your organization?
dYes [dNo If YES, please leave us your contact information (e-mail or
phone, according to your preference):
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