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Abstract

Designing Electric Vehicle Charging Station
Information

Caroline Algvere

The electric vehicle industry is under rapid development and the fleet 
of chargeable cars in society is increasing fast. As a result, a high 
demand for public chargers has emerged. Simultaneous to the expansion of 
the electric vehicle fleet and charging infrastructure the power grid is 
occasionally highly strained. Additionally, factors like cities 
expanding and the digitization of society also have a large effect on 
the power grid.

This master's thesis investigates the characteristics of electric 
vehicle users and presents a prototype of an information display for 
electric vehicle charging stations. The design is is based on the user 
studies and founded in theory about sustainable user behaviour with the 
goal of encouraging behaviours that minimize the strain on the local 
power grid of Uppsala. It concerns the research topic of how to design 
for sustainable behaviour and address research questions of how to 
design electric vehicle charging station information to communicate 
multiple charging alternatives to a broad variety of users. The work 
reveals that electric vehicle users suffer from the charging 
infrastructure being underdeveloped, feel frustration towards payment 
solutions available and lack information regarding electric vehicle use. 
Also, electric vehicle user's common passion for tech and environmental 
consciousness are revealed in the study. These facts are used as the 
foundation for the mobile application design prototype suggested.
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Examinator: Lars-Åke Nordén
Ämnesgranskare: Mikael Laaksoharju
Handledare: Magdalena Boork



 



Sammanfattning

Elfordonsindustrin är under stor utveckling och flottan av laddningsbara bi-
lar i samhället ökar snabbt. Detta har resulterat i en hög efterfr̊agan p̊a
offentliga laddstationer. Parallellt med elfordonsflottans och laddningsin-
frastrukturens utökning är elnätet stundvis högt belastat. Dessutom har
faktorer som expanderande städer och digitaliseringen av samhället ocks̊a en
stor effekt p̊a elnätet.

Detta arbete undersöker egenskaper och mönster hos elfordonsanvändare
och föresl̊ar med grund i teorin en design för informationsdelning p̊a elbil-
sladdningsstationer. Designen avser att uppn̊a h̊allbart användarbeteende
i mening att minimera nätspänningen p̊a Uppsalas lokala elnät. Huvu-
domr̊adet arbetet berör är design för h̊allbart beteende och forskningsfr̊agor
rörande hur man designar information vid elfordons laddstationer för att ef-
fektivt kommunicera flera olika laddalternativ till en bred grupp användare.
Arbetet avslöjar att elfordonsanvändare lider av att laddningsinfrastrukturen
är underutvecklad, känner frustration kring de betalningslösningar som finns
idag och saknar information om användning av elfordon. Dessutom visar
studien att användare av elfordon har ett gemensamt intresse för teknik-
och miljö. Dessa fakta används som grund för den designprototyp till en
mobilapplikation som presenteras i arbetet.
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1 Introduction

1 Introduction

The number of rechargeable cars in Sweden has increased with over 8,600%
in the last eight years [1]. As a result, there has emerged a high demand
for parking spaces equipped with the ability to charge electric vehicles. In
parallel to the expansion of the electric vehicle fleet and charging infrastruc-
ture of Sweden, the power grid is occasionally highly strained. Additionally,
factors like cities expanding and the digitization of society also have a large
effect on the power grid.

Uppsala is the fourth largest city in Sweden and is a hotspot when it comes to
cities expanding [2]. This thesis is conducted as part of a project connected
to the construction of a multi-storey car park which is one of three parts of a
building called Dansmästaren. Dansmästaren is located in one of Uppsala’s
development areas, Rosendal, and has a large focus on sustainability. Many
projects related to sustainability are currently being conducted in relation
to the operations of Dansmästaren, and this thesis work is conducted in
collaboration with STUNS Energi and Uppsala Parkerings AB.

Sweden has one of the oldest power grids in Europe and will at its current
state not be able to handle the large expansions of cities and districts around
the country [11]. Uppsala is one city struggling with the issue [19]. Not only
is the rapid expansion of the city too much for the power grid, the large
increase in the use of electric vehicles/transportation also puts a heavy load
on it. Over the last years, the power grid has lacked to deliver an average
of 160 hours in Uppsala every year due to its large capacity shortages [21].
This does not make out a good prediction for the future and if nothing would
be done Uppsala would possibly have to handle big problems with power
shortages and very high electricity prices. Also, this issue could become a
threat to Sweden’s competitiveness/competitive edge [19].

The goal of this masters thesis is to contribute to the understanding of electric
vehicle users and to suggest a design for electric vehicle charging station
information.

1.1 Scope, Goal and Delimitations

This work aims to address the below-stated questions while limiting the work
as also stated below.
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1 Introduction

1.1.1 Research Questions

This thesis work addresses the following research questions.

• How should electric vehicle charging station information be designed
in order to efficiently communicate multiple charging alternatives?

• How should electric vehicle charging station information be designed
in order to meet the needs of a broad variety of users?

1.1.2 Delimitations

The thesis work results in an initial prototype of how one could design a
system to charge users when parking electrical vehicles at “Dansmästaren”.
The prototype is not evaluated (tested) within the scope of this thesis work.
To clarify, no actual system is built and the prototype built is only an initial
proposal.

Also, the research of this thesis is based on the needs of electric vehicle users
and does not focus on the general design of parking applications.

1.2 Uppsala

Uppsala is the fourth largest city in Sweden and is growing at rapid speed [2].
As a city chosen to be prioritized for development of sustainable cities and
districts by the government, Uppsala is a hotspot when it comes to cities
expanding in Sweden.

1.2.1 The Power Grid

To further explain the issue concerning the power grid situation in Uppsala
three graphs are presented (see figure 1). The graphs origin from a pre-
sentation held the spring of 2018, by K. Starborg at Uppsala Municipality,
where the load profile of the power grid in Uppsala is illustrated in differ-
ent ways [25]. The graphs in figure 1 illustrates the load profile with the
y-axis representing the power load measured in MWh and the x-axis repre-
senting either categories of time or temperature. The top-left graph shows
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1 Introduction

Figure 1: The load profile of the power grid in Uppsala over an average
year [25].

the power load over the months of an average year, where the x-axis repre-
sents the months November until March. Further, the top right graph shows
the power load in regards to temperature, ranging from around -25 to 0 de-
grees Celsius. Like the top-left graph, the bottom graph illustrates the load
profile of the power grid with the aspect of time, though it shows the load
in regards to the duration of an average day with the x-axis ranging from
morning (06.00 am) until night (10.00 pm). Mutually the colour fields in the
graphs represent whether the power needs can be met by the power supply.
The green fields indicate that the power requirement can be fulfilled while
the red represents occasions where the power requirement exceed the power
being produced. In other words, the red coloured fields in the graph are what
is relevant for the work conducted in this thesis, since they illustrate when
it is desirable not to put a further load on the power grid by, for example,
charging electric vehicles.

Moreover, the top-left graph shows a clear peak of power demand during
the winter months, December to February, and where the demand exceeds
the supply. This becomes supported in the top right graph which shows the
demand being higher than the supply during cold temperatures which occur
during winter. Finally, the bottom graph shows a large peak ranging from
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1 Introduction

15.00 to 19.00 an average day. It also shows three relatively small peaks from
07.00 to 08.00, 09.00 and 10.00 to 11.00.

In her presentation Starborg used the bottom graph in figure 1 to explain
three ways to work towards solving the issue of lacking supply of power in
Uppsala [25]. One strategy is “Peak Shavings”, which can be explained as
using less power during the peaks of load in order to flatten the curve of
power use during an average day. “Restructuring the demand” which refer
to changing user behaviour so that some power output’s during the peaks
shown in the graph are moved to other times of the day where the supply
exceeds the demand. “Increase the supply” which more specifically means
strengthening the national grid. Further, Starborg explains in more detail
what work needs to be done to manage the upcoming years of Uppsala’s
rapid expansion and increased power demand. Four things are presented;
Decreasing power output in internal operations, creating opportunities for
decreased power output in external operations, creating opportunities for
controlling power outputs to decrease the peak loads and increasing power
production and storage on the local grid.

Since the issue of the large capacity shortages arose, work towards solving
it has been done in multiple ways. As one step the public stakeholders in
Uppsala have joined forces to tackle the issue instead of working in parallel
which has come to be known as “#Uppsalaeffekten” [21]. Also, Uppsala has
been selected as one of four cities to be part of the project CoordiNet funded
by the European Union. INEA (Innovation and Networks Executive Agency)
defines the project as, ”CoordiNet aims to provide support by demonstrat-
ing and promoting standardised grid services and related market platforms
leading to a seamless pan- European electricity market.” [14]. In parallel
with these efforts a large operation called “NordSyd” by Svenska Kraftnät,
to strengthen the Swedish national grid, is also under development though
it is estimated to take around twenty years to reach completion [26].

1.3 Dansmästaren

As a result of the large increase in electric vehicles a high demand for parking
spaces equipped with chargers has emerged. Dansmästaren is a building
being built in one of Uppsala’s development areas, Rosendal, containing three
parts; A multi-storey car park, an apartment complex aimed for student
housing and space aimed for a grocery store [29]. The car park will provide
60 parking spaces equipped with electricity supplies to charge electric vehicles
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1 Introduction

and will also be equipped with a 52kW photovoltaic plant on the roof. The
goal is for the recharging infrastructure to be able to meet the technology of
both current and future electric vehicles.

When mentioned throughout this report Dansmästaren refers to only the
multi-storey car park.

Since one of the main focus areas of Dansmästaren is recharging electric vehi-
cles there is no way to go around the fact that it will contribute to increased
load on the local power grid. In regards to the power situation in Uppsala
today, the project aims to integrate solutions to minimize the additional
strains on the power grid. There are many different strategies presented and
worked on towards fulfilling this aim. First of all, the photovoltaic plant on
the roof of the building is thought to provide parts of the power recharging
the vehicles. Further, an idea is to integrate V2X technology to create the
possibility of using charged cars to assist the power grid during times of high
strain. V2X stands for Vehicle to Everything and is the passing of infor-
mation between a vehicle and any entity with some relation to the vehicle,
for example, electricity. The technology is further explained in section 1.4.4.
Also, a strategy is minimizing power output during times of high power de-
mand. This includes developing a strategy to optimize the time and flow
of charge for vehicles parked in Dansmästaren, but also to introduce peo-
ple to alternatives for making sustainable decisions when choosing between
different charging options.

As of today, all parts of the research and development towards fulfilling the
goals set up for Dansmästaren are happening in parallel. Hence, to be able to
continue with research, assumptions of the functionality that Dansmästaren
will provide has to be done. Assumptions done in regards to this thesis work
are:

• Multiple charging options will be available.

• A system that indicates available versus occupied parking spaces will
be implemented.

• Information reflecting solar power production and power grid status
will be available.

Also, some initial decisions have had to be made even though other solutions
are thought to be implemented in the future. For example, the cost model
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1 Introduction

used. As of today, the cost model in Dansmästaren will be a simple model
of the cost being cheaper nighttime.

1.3.1 “Uppsalamodellen” - A Study on behavioural and incentive
models for car charging in Dansmästaren

This thesis work is built on a pre-study conducted by M. Wiksten during the
summer of 2019. It is a study on behavioural and incentive models for car
charging in the parking house “Dansmästaren”. The study presents different
models of how to charge users of electrical vehicles when parked, and how
they can increase the flexibility of the power grid in Uppsala.

In the pre-study M. Wiksten presents four different user groups that are
estimated to be a part of Dansmästaren [32]. The groups are residents,
commuters, visitors and short-time visitors. As stated the groups are only
an estimation and will have to be researched further once actual data can
be collected on user patterns. Also, to determine the distribution of users
among the groups would be interesting to find a deeper understanding of the
dynamics of Dansmästaren.

The group of residents are people living in the area and who will use Dans-
mästaren as their base station. Commuters are people travelling to and from
Uppsala daily, for example, work-related reasons and will use the parking
facilities in Dansmästaren during working hours. The two last groups are
both visitors but under different circumstances. Visitors are estimated to be
parked around four hours while short time visitors are estimated to be parked
for under one hour, for instance, during grocery shopping. These groups all
have different behaviours which create a very broad spectrum of conditions
to consider when working around designs for all user groups to take part in.

M. Wiksten suggests two different approaches of going from free charging to
implementing a cost model at Dansmästaren. One is to design and build a
cost model from scratch, which is followed by multiple design strategies. A
suggestion presented is to base the pricing on the model:

Cost = Connection Fee (fixed) + Charging Fee (fluctuating).

For increased incentive and motivation the report concludes that it is impor-
tant to set distinct goals and to use a powerful strategy. The goals can be
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1 Introduction

followed up by studying changes over time using well-chosen environment,
economy and energy indicators.

Further, the second approach suggested is to use an already existing cost
model operator. This is presented as a safe choice since it implies using an
existing customer and charging network and a price level known to customers.

1.4 Electric Vehicles

Electric vehicles (EVs) have increased in popularity tremendously over the
last decade [1]. The number of chargeable cars in Sweden has increased
with over 8,600% (a rise in numbers from 1217 to 106716) in the last eight
years. Many factors can be connected to this large rise, some leading ones
are the advancements in the field of battery chemistry and society’s increase
in environmental consciousness.

The category of EVs includes all vehicles that use one or more electric or
traction motors for propulsion. Though in this report the mentioning of EVs
refer to plug-in electric vehicles if not else is stated.

Additionally, there is one category of EVs which uses more than electricity
as power source, and is mentioned further on in this thesis. The hybrid EV
uses both electricity and a conventional internal combustion engine system
for propulsion. Further, a plug-in hybrid EV can be recharged by an external
source of electric power (plugging it into a charger), as well as by its engine
and generator.

1.4.1 Lithium-ion Batteries

The Lithium-ion (Li-ion) battery type is commonly used in electric cars to-
day [16]. It is a type of rechargeable battery that is composed of four pri-
mary components, a positive and negative electrode (cathode vs. anode) an
electrolyte and a separator. Upon use (discharge) ions move through the
electrolyte from the anode to the cathode, and with the process in reverse
when a battery is being charged. In other words, li-ion batteries are complex
electrochemical systems [28].

In electric vehicles, multiple li-ion battery cells are packed together to form
modules which in multiples form battery packs [16].
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1 Introduction

1.4.2 Battery Health

Battery degradation is a natural process in batteries that reduces the amount
of energy they can store. The reduction is permanent but some factors
speed up the degradation process. Hence, to sustain good battery health
it is important to keep some things in mind when using items powered by
batteries.

The degradation of a battery is commonly denoted as Battery State of
Health (SOH) and in an article published in the journal of power sources,
A. W. Thompson presents a flowchart (figure 2) visualizing degradation con-
cepts [28]. SOH is divided into two concepts: calendar ageing and cycle
ageing. Calendar ageing refers to battery degradation occurring when the
battery is at rest while cycle degradation is the degradation resulting from
battery usage. Further, four degradation drivers are presented; Temperature,
State of Charge (SOC), Charge Current (c-rate) and Depth of Discharge
(DoD). These all influence mechanisms that each contribute to Capacity
Fade or Power Fade which are measurements within SOH. Through active
management of charging or V2X strategy (a topic within Thompson’s work
described further in section 1.4.4) these mechanisms could be controlled.

Since the substantial rise in popularity of EVs only happened around a decade
ago research on the real-life degradation of EV batteries and how to prevent
it has not reached very far to this date. Though in December of 2019 a report
was published by the north American company Geotab, where an EV battery
degradation comparison tool was created based on an analysis of 6,300 fleet
and consumer electric vehicles [3]. The work reveals suggestions on how to
prolong the battery health of an electric vehicle. Three things are stated;

• Keeping the SOC between 20% and 80%.

• Minimizing the use of fast charging.

• Avoiding extreme temperatures.

Worth noting is that these suggestions all connect to the factors that drive
the process of battery degradation.
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Figure 2: Battery Degradation Flowchart [28]
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1 Introduction

Figure 3: Visualization of battery protection buffers [3].

1.4.3 Battery Protection Buffers

Manufacturers of modern electric cars today have implemented solutions and
added features in the cars to try and maintain good battery health [3]. One
example is something commonly called battery protection buffers which pre-
vents a battery from total discharge and full charge since those states have
a poor impact on Lithium-ion batteries.

Battery protection buffers can be explained as preventing access to the ex-
treme ends of a battery’s SOC. Some explain it as providing the user with a
virtual battery that is only a part of the battery as a whole. This creates the
impression that the battery ranges from 0% to 100% per cent even though it
might only be the range 20% to 80% of the physical battery. Figure 3 shows
a visualization of the functionality of battery protection buffers. The size of
the areas does not correspond to real implementations of battery protection
buffers.

The way battery protection buffers are implemented in electric vehicles vary
between manufacturers and vehicle models. The way they differ is in terms
of how large the “buffers” are, if they change dynamically with time to make
it seem as the battery health is maintained fully and if the buffers are preset
or adjustable by the user.
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1 Introduction

1.4.4 Vehicle-to-Everything (V2X)

Vehicle-to-Everything (V2X) is communication between a vehicle and dif-
ferent entities, or in other words the passing of information. It is an um-
brella term holding different communication techniques, of which two are
particularly relevant for the aims of Dansmästaren. One is the technology
Vehicle-to-Grid (V2G) which refers to the flow of power from vehicle to grid.
The technology allows EVs to return power to the grid or to regulate the
charging rate of charging vehicles, to assist the power grid when strained.
V2G depends on the technology of both vehicles and charging stations. As
of today, the chargers of Dansmästaren are equipped with the technology to
both receive power and send it back on the grid and to draw power from
the grid to recharge the battery packs of EV’s. Though the functionality for
making use of it is not yet implemented and not all EV’s of today have the
technology to both receive and release power.

In the fall of 2018, a report was released identifying fifty V2G projects being
conducted around the globe [6]. V2G communication has not yet reached
Sweden but with the extensive amount of research projects conducted around
the world, the possibility of the technology reaching Sweden in the near future
seems promising.

Secondly, Vehicle-to-Vehicle (V2V) is aimed to be part of the recharging
infrastructure in Dansmästaren. It refers to the flow of power between ve-
hicles. This technology enables EV’s to recharge other EV’s which can be
particularly useful during peaks of power demand and when the power grid is
heavily strained, shown in figure 1. Different V2V communication strategies
are currently being researched, for example, using a cable to connect EV’s
or using wireless charging.

Multiple studies are explaining how these technologies increase the process of
battery degradation though there are also studies motivating that it does not
affect battery health. This split in opinions can be explained by how battery
health is affected using different strategies when implementing these technolo-
gies. As described in section 1.4.2 certain things drive battery degradation.
In an article on the viability of vehicle-to-grid operations from a battery tech-
nology and policy perspective, Uddin et. al concludes that implementing a
smart control algorithm with an objective of maximizing battery longevity
would demolish the negative affects these technologies might have on battery
health [30]. Instead, a possibility of these technologies prolonging battery
life would occur. The paper concludes that the simplistic approaches used in
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1 Introduction

Figure 4: Visualization of Sweden’s charging infrastructure.

current V2G pilot studies are not economically viable due to the effect it has
on battery degradation. However, the paper further concludes that using a
smart control algorithm with an objective of maximizing battery longevity,
which only allows access to the battery’s stored energy if there are no adverse
effects on battery longevity, would at most degrade the battery to the same
extent as if there was no V2G. Though, the authors state that this approach
relies on future models and research on battery health.

1.5 Charging Infrastructure

As a result, the EV fleet expanding rapidly the development of Sweden’s
charging infrastructure has been forced to follow. The high demand for
charging stations has created a new area of business which consists of solu-
tions for charging EVs at home (private) and on the road (public).

The public charging infrastructure of Sweden can be explained using three
categories: EV Users, Charging Services and Charging Systems. Figure 4
illustrates the three categories and how they are connected. The block to the
left, “EV users”, is self-explanatory and refers to users in need of charging
their EVs.

The block to the right, called “Charging System Operators”, refers to the
actors providing the charging systems (chargers and payment solutions). All
actors provide individual models for, inter alia, how to charge, how to pay
and pricing. InCharge, Fortum Charge and Drive, Eon Drive, Grön Kon-
takt, Bee and Ionity are many of the Charging System Operators in Sweden
today. Further, there are cities and companies, for example, fuel stations
and supermarkets, that have chargers installed for public use. Important
to note is that these differ from the previously mentioned examples, with
the differentiating factor being that they are not electricity retail companies

14



2 Theory

which means that they are not allowed to charge users for electricity. This
has resulted in that many of these chargers are, to this day, free of charge.

Finally, the block called “Charging Services” can be explained as services
that provide users with subscriptions that allow them to charge at charg-
ing stations of certain Charging System Operators for special deals. Many
Charging Services are provided by the EV manufacturers, where some exam-
ples are Mercedes me Charge, Audi E-tron Charging Service and Porsche
Charging Service. Multiple other manufacturers have announced current
development of future Charging Services, for example, Volkswagen with a
service called WeCharge. Foremost these services intend to provide their
subscribers with better prices. Apart from Charging Services offered by EV
manufacturers there does exist general Charging Services, which intend to
simplify the charging and payment process. The services partner up with
Charging System Operators and provide only one payment solution. One
example is PlugSurfing who have previously established itself as “Europe’s
leading, independent charging service for electric vehicles” [8]. In conclusion,
an EV user can either use a solution provided by a Charging System Operator
or use a solution provided by a Charging Service who in turn have partnered
with the Charging System Operator owning the charger to be used.

Further, there are the Tesla Superchargers (provided by Tesla) which form
an independent charging network that is available for Tesla users only. This
makes them neither private nor public chargers. Another thing that differen-
tiates the Tesla Supercharger network from the Charging System Operators
mentioned above is the large number of chargers they provide.

2 Theory

This thesis work connects to different topics of research which are presented
below.

2.1 Designing for Sustainable Behaviour

Designing for Sustainable Behaviour refers to using different design strategies
within a user- and use-centred design approach that creates preconditions
for users to achieve sustainable behaviour. It involves the area of persuasive
design which is a design practice that intends to guide human behaviour

15



2 Theory

Figure 5: Fogg’s Behavioural Model.

towards a desired outcome. A well-known model used within this practice
is the Fogg behavioural model which shows the relations between the three
factors: motivation, ability and triggers, and how they converge at the time
of desired users behaviour [7]. Figure 5 shows a visualization of the model
with the factor of motivation on the y-axis and the factor of ability on the
x-axis, both increasing along the axes. The figure does not represent any
values, it is conceptual and focuses on visualizing the relationship between
the factors. Further, the figure includes a star representing target behaviour
and an arrow extending diagonally through the plane and illustrating how
increasing motivation and ability increases the likeliness of achieving target
behaviour. Also, the third factor, triggers, are present in the figure. Located
close to the target behaviour illustrating that the factor needs to be present
for the target behaviour to occur. The figure only illustrates one example
scenario. In other scenarios, the star illustrating target behaviour and the
third factor triggers may be located differently on the plane. Using this model
creates the need for reflection on possible motivators to increase the factor of
motivation, simplicity factors to increase ability and behaviour triggers for
target behaviour to occur.

Another topic on steering user behaviour is nudging versus boosting. Where
nudging refers to altering user behaviour in specific situations while boosting
focuses on improving peoples competence to make them achieve target be-

16



2 Theory

haviour on their own. These two concepts are explained and compared in a
paper by R. Hertwig and T. Grüne-Yanoff [13]. They, inter alia, refer nudg-
ing and boosting to steering versus empowering desired behaviour. Nudges
are explained as local fixes while boosts imply persistent changes in human
behaviour (if successful).

Further, there are aspects of sustainable behaviour like evolutionary bases,
described in an article by V. Griskevicius, S. M. Cantú, and M. van Vugt,
and the power of social norms, addressed in an article by Schultz, P. Wes-
ley et al. [12, 24]. Griskevicius, Cantú, and van Vugt address five adaptive
tendencies based in evolutionary history as the reason for many modern en-
vironmental and social problems: the propensity for self-interest, motivation
for relative rather than absolute status, proclivity to unconsciously copy oth-
ers, predisposition to be shortsighted, and proneness to disregard impalpable
concerns. They present the evolutionary history behind the themes and
propose how to adapt the design to cope with these tendencies of human
behaviour. One example related to the last tendency, of how humans tend to
disregard impalpable concerns, is how pollution is a poor behavioural moti-
vator or trigger since it is impalpable and rarely faced by humans in the past
(by our ancestors). This makes a great example of where the area of Captol-
ogy (the study of computers as persuasive technologies) can be applied by,
for example, using simulation techniques to visualize pollution.

Moreover, Schultz, P. Wesley et al. address the constructive, destructive,
and reconstructive power of social norms and their relation to sustainable
behaviour. The authors, inter alia, argue how using social norm campaigns
may not only work positively since it might make people who “do better than
the norm” adapt in behaviour towards the norm.

Additionally, a group of authors from the Centre for Sustainable Communi-
cations of The Royal Institute of Technology published a paper on comparing
footprints for better carbon dioxide understanding [34]. The authors address
the gap between carbon dioxide information and the understanding of how
to interpret it, a restricting factor of behavioural change. An application is
presented on how to increase understanding of carbon dioxide information
using simulation.

Lastly, an interesting subject of sustainable behaviour is the Green Gap which
can be defined as the gap between intention and action of perusing sustainable
behaviour. A research paper published in the Journal of Consumer Marketing
explores the subject in the aspect of product consumption [10]. The findings
of the paper explain that the green gap exists for multiple reasons, with
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contributing factors being pricing, poor perceptions of quality, lack of green
product availability and brand loyalty to conventional products.

2.1.1 Ethics of Behaviour-Guiding Technology

An important topic within the field of persuasive design is the ethics of
behaviour-guiding technology. Philosopher P.-P. Verbeek addresses the topic
and debates the topic using multiple perspectives presented by researchers [31].
He presents the fact that all technological artefacts influence human actions
and decisions which imply that every act of design helps to constitute specific
moral practices. More specific, he discusses the two central issues “Designer
Fallacy” and “The Democratic Challenge” regarding the design of “moraliz-
ing things”.

Designer Fallacy concerns the relation between the intended effects of de-
sign and the actual outcome. It is a reminder of how the intention behind a
design might not correlate to how the design is later interpreted by a user.

The Democratic Challenge refers to the fact that any attempt to guide a
user to a certain behaviour may be seen as an intervention in their freedom.
Verbeek states:

“As soon as a technology is being used, it helps to establish a
relationship between users and their environment, and as a result
of that it will mediate human actions and perceptions.”

Which support the fact that all technology designed to steer user behaviour
is an intervention of the user’s freedom. Hence, is it morally defendable to
influence user behaviour without user knowledge?

Verbeek concludes that anticipating and designing technological mediations
should have a central role in the development of a design. He states that:

“Rather than designing technologies in such a way that their influ-
ences on human behaviour are entirely transparent and avoidable
at all times, they need to be designed in such a way that human
beings are able to develop a critical and creative relation to the
influences of technology.”
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2.2 Diffusion of Innovations

The theory of Diffusion of Innovation (DOI) intends to bring an understand-
ing of how new ideas and technology spread. It concerns, not only how,
but why and at what rate innovation diffuse through a specific population
or social system. A common method used within this field is demonstrating
diffusion using graphs that present the process of different people adopting
to innovation/technology at different times (adopter categories). Figure 6
shows DOI Theory’s originator, E. Rogers, proposed typology of adopter
categories [23]. The curve illustrates five categories of adopters adopting in-
novation over time (time being the horizontal line below the curve). The
different adopter categories can be explained such as:

Innovators representing the first group of people adopting to innovation/new
technology, which make them the ones introducing new ideas to society.
Characteristics of this group are their adventurousness, being comfortable
with uncertainties and taking risks. The people in this category often tend
to have access to substantial financial resources. Hence possible losses from
unsuccessful adoption decisions do not have a very large impact on this group.
Also, this group have the largest social status.

Early Adopters are the second group of people to adopt innovation/new
technology. They share some of their characteristics with Innovators but to
a smaller extent. They, for example, also have financial liquidity, high social
status and are open to taking some risks. This group also has the char-
acteristic of being highly educated which makes them have great potential
for opinion leadership. This makes them the ones other adopters go to for
information and advice.

Early Majority are the first part of the majority adopting innovation/new
technology and tend to adopt slightly before the average person of society.
They do not characteristically have opinion leadership but tend to be quite
interactive with each other.

Late Majority are the group of people adopting to innovation/new tech-
nology slightly after the average person of society. They tend to have a quite
high degree of scepticism and only adopt when they feel pressure from their
peers.

Laggards are the last group to adopt innovation/new technology. The
adopters of this group tend to make decisions based on experience (not social
influence) and do typically not like change.
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Figure 6: Diffusion of Innovations Theory according to E. Rogers.

3 Methodology

The field of Human-Computer Interaction (HCI) originates in psychology and
draws on many different disciplines such as computer science, sociology, psy-
chology, communication, human factors engineering and many others. [17].
Research within the field of HCI can be described as investigating the be-
havioural aspects of humans interacting with computers or computer-related
devices. The research domain of HCI is rapidly expanding, following the fast
steps of technical advancements.

In industry, HCI relates to the concept of User Experience design (UX-design)
which can be applied in many different ways of a development process. One
method is User-Centered Design (UCD) which incorporates the user into
the design process. In other words, UCD is a software design methodology
emerged from the field of HCI [20].

3.1 Preparatory Research

To specify an appropriate subject of study and to fully understand the con-
text of where the thesis work conducted will be applied, research within dif-
ferent fields surrounding the use of electric vehicles is included in the work.
It includes conversations/interviews with field specialists and findings in lit-
erature.
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3.2 Qualitative Research Method

This thesis work is conducted using a qualitative research method. Qual-
itative methodology in the broadest sense refers to research that produces
descriptive data [27]. Qualitative research is inductive and observes people
and things holistically. Compared to deductive research which studies hy-
potheses, it conducts studies to develop hypotheses. Some denote qualitative
research a craft due to that it has not been as refined and standardized as
other research approaches. Its flexible research design creates the possibility
for the hypothesis and procedures to change over time even though a method-
ology is followed. Since the study conducted in this thesis revolves around
finding an understanding of a group of users and their patterns a qualitative
research method is an appropriate approach.

Defining the qualitative research approach can in general terms be done in a
number of steps. As a primary action, a problem of research has to be identi-
fied and relevant field literature has to be reviewed. Thereafter an important
part of specifying a purpose and creating research questions occurs. Once
the research questions are stated data collection begins. The data is then
analyzed and the quality of the data is determined before reporting of the
research is done. The analyzing of data within the qualitative approach cre-
ates an iterative process where the research questions get revised by findings
in analyzed data which result in needs for further collection of data. Hence
the stated flexibility that a qualitative research approach provides/offers.

3.2.1 Data Collection

There are multiple approaches to collecting data while conducting qualitative
research within the field of HCI. In the work of this thesis, the method of
interviews is used. Within HCI research direct feedback from interested
individuals is fundamental [17]. Interviewing provides the ability of ”going
deep” when collecting data. By introducing interview objects to open-ended
and descriptive questions that explore a wide range of concerns, data that
would otherwise be hard to capture can be received. Hence, interviewing is a
good approach to collecting data to garner insights about what is important
for different user groups in a domain.

The data collection process within this thesis work is conducted using semi-
structured interviews. It can be compared to two other types of interviews,
structured and unstructured interviews. Semi-structured interviews provide
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the ability to explore questions around the main topic of an interview while
remaining structured to prevent the risk of totally going off topic [33]. It
creates the opportunity to ask further questions from what is planned to fully
understand the intentions behind the responses given by interview objects.
Thus, it provides a depth in the data collected. Also, by following some kind
of structure prevents the risk of ending up with unrelated blocks of data that
cannot be compared when analyzed.

In relations to conducting semi-structured interviews comes the topic of prob-
ing. Probing is a specific research technique used to generate further expla-
nation from research participants [27]. It can be achieved by, inter alia, using
gestures or follow-up questions. When asking interview objects open-ended
and descriptive questions the art of probing becomes highly relevant. It re-
sults in detailed examples and clarified answers to prevent misinterpretations.
When and how to probe to find interesting data within a topic of question is
an art to master.

Interviews can be conducted in-person, using audio-call or video-call [33].
Each approach carries advantages and disadvantages. For example, con-
ducting interviews in-person provides the possibility of interpreting facial
expressions and body language though it might conversely make informants
uncomfortable or shy. Further, the choice of setting or method of conducting
the interview might not be possible for the researcher to decide due to factors
regarding working with human subjects [17]. Informants may simply have
preferences regarding where and how to be interviewed and if subjects to
interview are limited it might not be a possibility to reject any informants.

3.2.2 Specifying Group of Informants

Conducting a study using qualitative interviews as the method for collecting
data introduces the question of “whom to interview”. A first thing to note is
that the interview subjects in a qualitative study do not need to be fully spec-
ified from start due to the flexibility qualitative methodology provides [27].
Hence, it is possible to make decisions regarding, for example, diversity and
number of participants during the time of work instead of having all interview
subjects specified from start.

The approach of deciding the spectrum of whom to interview in this thesis
work is the strategy of theoretical sampling [27]. It can be described as
interviewing people of different types until you stop finding new categories
of users. Using this strategy, the amount of people interviewed is relatively
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unimportant, though it is of higher importance that the type of user being
interviewed is consciously varied to not miss parts of the user spectrum. One
of the easiest ways of finding interview objects is letting one lead you to
the next, often denoted “snowballing”. Though it has to be performed with
caution since it can limit the diversity of the people being interviewed which
in turn would have a negative effect on the strategy of theoretical sampling.

An interesting thing to keep in mind when searching for interview subjects is
the fact that less motivated users can be particularly useful when studying
tools that may be used by a broad range of users in non-voluntary circum-
stances [17]. This is of high relevance for the work conducted in this thesis.

3.2.3 Research Ethics

Research ethics involves treating research objects equally, fairly and with
respect [17]. All participants of a study should be informed of the purpose
and nature of a study to be able to make a meaningful decision of whether
they would like to participate or not. This introduces the term informed
consent which is integrated into the conduct of this thesis. Before performing
the interviews participants must have been informed of the study and its
purpose to the research conducted in this thesis and sign a form of written
consent.

3.2.4 Data Quality

In the book “Qualitative HCI Research: Going Behind the Scenes”, Bland-
ford, Furniss and Makri state:

“It is probably impossible to conduct a “perfect” study in any re-
search paradigm: with more resources, it is almost always possible
to do a better job. But we should strive to make our research as
good as we possibly can, rather than simply try to do a “good
enough” job.” [4]

What constitutes quality in qualitative research is a question with no simple
answer. To tackle the question, different quality criteria are often presented
such as the validity, transferability and generalisability of research findings [4].
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These criteria help to determine the usefulness of research to others. Bland-
ford, Furniss and Makri also address a fourth quality criteria creativity to
play an essential role in research quality.

Validity refers to if the tools, processes and data are appropriate for the
research conducted [18]. Is the research questions valid for the desired out-
come? Is the choice of methodology appropriate for answering the research
questions? Is the design valid for the methodology? Is the sampling and
data analysis appropriate? Finally, are the results and conclusions valid for
the sample and context?

Transferability refers to the extent to which the findings of research relates
to the experiences of the reader [4]. Thus, it is determined by the readers of
research.

Generalisability refers to the extent of which findings in research apply to
existing theory and concepts, and how they apply to other contexts [4]. It
can be categorized as theoretical versus empirical generalisability.

Creativity differ a bit from the above-stated criteria. It refers to providing
original and useful contributions to knowledge [4]. It contributes to the
usefulness of research such that it creates the possibility of more insightful
findings which make them more likely of being valuable to a broader variety
of people both in and beyond academia.

Quality criteria need to be addressed at all steps of research. Whether at the
time of writing a research proposal or when viewing a study that has been
completed.

3.3 Analyzing Data

Many research papers conducting qualitative research resulting in design
propositions tend to be very vague or even exclude the step of how collected
data turns into a finished design prototype. Taylor, Bogdan and DeVault
express that many people find qualitative data analysis difficult. They ex-
plain the reason to be that it is not fundamentally a mechanical or technical
process. Instead, it is a process of inductive reasoning, thinking and theoriz-
ing [27].
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3.3.1 Thematic analysis

This thesis uses the method of thematic analysis to interpret the data col-
lected. It is a commonly used method when working on analysing qualitative
data and can be applied in many different ways, which creates flexibility
though creates the possibility of not being implemented correctly. In an ar-
ticle on how to use thematic analysis, the authors Braun and Clarke states:

“Thematic analysis is a poorly demarcated, rarely acknowledged,
yet widely used qualitative analytic method within psychology.” [5]

Furthermore in their paper, Braun and Clarke outline what applies for the-
matic analysis, compare it to other methods of analysis and provide a detailed
description of how to perform this method of analysis. A common remark
by critics is that “anything goes” within qualitative research and this may
also become applicable on thematic analysis without any clear and concise
guidelines. Hence, in their paper, Braun and Clark present guidelines on
the method without limiting its flexibility and advantages, which this thesis
follows to make sure the thematic analysis is conducted properly.

Thematic analysis can be conducted with different approaches. In other
words, there are different paths one could take when conducting a thematic
analysis. One is to decide whether to focus on providing a rich description
of the data set, or a detailed account of one particular aspect. This refers to
what claims are thought to be made about the data. Another question to
consider is whether to conduct an inductive or theoretical thematic analysis.
The two ways refer to a bottom-up (inductive) versus a top-down (theoretical
or deductive) approach. A third thing to consider is at what level themes
are to be identified, at a semantic or latent level. In other words, the level
refers to if only what participant say should be considered (semantic ap-
proach) or if underlying assumptions and conceptualizations should be part
of the analysis (latent approach). Finally, it is necessary to reflect on the
question of epistemology due to the possible shift in research focus that can
occur after the data collection process. The research epistemology, among
other things, guides what can be expressed about the data and refers to an
essentialist/realist versus a constructionist thematic analysis. The thematic
analysis conducted within the study of this thesis describes data concerning
electric vehicle use, using an inductive and latent approach.

Braun and Clarke present a step-by-step approach to thematic analysis,
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which is followed in this thesis. Their approach includes the following six
steps:

1. Getting familiarized with the data - Going through collected data.
Transcribing verbal data, reading data and writing down initial ideas.

2. Generating initial codes - Producing initial codes from the data
where codes identify a feature of the data that appears interesting to
the analyst. This step also includes collating data to each code. It is
an initial way of organizing data.

3. Searching for themes - Working with created codes to generate
themes, trying to find relationships between codes. This returns to
a broader way of thinking and focuses on generating an initial sketch
of possible themes across the data set. It includes matching all rele-
vant codes and chunks of data to a theme. This step should result in
a number of candidate themes and sub-themes.

4. Reviewing themes - Reviewing and refining the themes collected
during step three. Some themes might become one, others might split
and some might become irrelevant for the research conducted. This step
should produce a reviewed and refined thematic map of the candidate
themes, which reflects pretty good on what the final themes are, how
they relate to each other and the overall story they tell about the data.

5. Defining and naming themes - Defining and refining the specifics of
each theme and giving them names. This means identifying the essence
of what the themes are about and determining what data each theme
captures. This step should result in clear definitions of each theme,
what they are and what they are not.

6. Producing the report - As a final step a written report of the analysis
is produced. The goal of the report is to present the data so that the
reader becomes convinced of the merit and validity of the analysis. The
report should provide sufficient evidence for the validity of each theme.

3.4 Design Process

This thesis work has the focus of designing from a user perspective at the
same time as designing with the goal of persuading users to sustainable be-
haviour. For the latter, design strategies found in literature are used.
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3.4.1 Theorizing

To determine the necessary qualities and values of a good design solution,
for the problem addressed in this thesis work, the technique of Theorizing is
used as part of the design process. By addressing the following four questions
the theory of use for the problem to be solved is comprised [15]:

• What is the context of your theorizing, as you perceive it? In other
words: what is the relevant situation and its mechanics?

• What is the problem you want to solve?

• What are the essential qualities of a solution to it?

• What assumptions are you making in your theorizing?

3.4.2 Crazy Eights Technique

To generate multiple initial design ideas the crazy eights technique is used.
It generates a minimum of eight design sketches. In the book UX Design
for Mobile the designers and authors P. Perea and P. Giner explains the
technique and how it is performed [22]. A first step is to state a problem and
the design goals. The problem may be general or specific. In other words,
there is no predefined level of abstraction the stated problem should have.
Secondly, a paper is folded into eight squares which make out the frames of
the sketches to be created. The sketches are created during a limited amount
time of approximately five minutes, to force progression and to prevent the
designer from getting lost in details. Due to the narrow time constraint,
the sketches created do not contain details but provides a good foundation
for further development/design. As a final step, the sketches generated are
evaluated against the design goals.

3.4.3 Building a Prototype

As part of this thesis the prototyping tool Justinmind was used to create the
prototype presented. It is an authoring tool for web and mobile application
prototypes and high-fidelity website wireframes.
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3.5 Method of Implementation

The data collection process within this thesis was performed as followed, with
informant characteristics also being presented bellow.

3.5.1 Semi-structured Interviews

Ten semi-structured interviews were conducted on a broad span of EV users
and one plug-in hybrid EV user. The interviews held were 10 to 25 minutes
long where the interview subjects were asked about their feelings towards
EV use, use patterns, EV knowledge related to functionality, impact and
use, reasons for becoming EV users and personality traits.

Both in-person and video-call interviewing were conducted as part of this
thesis. The initial intention was to only perform in-person interviews, but
due to the situation of the Covid-19 pandemic video-call interviews had to
be performed as a substitute.

3.5.2 Participants

The group of informants within this thesis consisted of three women and seven
men in the age span of 28 to 65 years old (three of whom where retired).
The experience of driving an EV varied between the informants with the
time ranging from less than one to seven years of being an EV user. Another
characteristic of the interview group is that informants had different housing
situations where four lived in apartments and the following six in houses.

4 Results

This section does not present all data of the analysis and the themes have
been determined by relevance to the research questions of this thesis. From
the beginning of the data collecting process to preforming the analysis, one
distinct pattern was visible in the data which came to influence the result of
the analysis. There was a big split in data where interviewees driving Tesla
made out one side and interviewees driving any other brand made out the
other. The reason of the large split made out to be the big difference in
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Figure 7: Final Thematic Map showing the main themes and their associated
sub-themes.

the development of EVs and the charging infrastructure by different man-
ufacturers, where Tesla is steps ahead (ex. providing their own charging
infrastructure). This is in no way a statement of one brand being better
than another, though it had an impact on the analysis within this thesis.
Hence, some parts of the analysis, more specifically parts related to charg-
ing experience, is subjective in the way that statements by interviewees using
EVs of brands other than Tesla (since being more frequent users of the public
charging infrastructure) are considered to carry more weight. Though data
from all interviews are presented in the result. Further on how the analysis
was conducted is described in section 3.3.1.

In figure 7 the final thematic map generated from the thematic analysis is
illustrated. It shows four main themes with associated sub-themes. Each
theme is presented further in the continuing of this section. All quotations
are translated from the Swedish original.
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4.1 Underdeveloped Charging Infrastructure

A distinct pattern in the data gathered is the many deficiencies that ex-
ist within the charging infrastructure in Sweden today. In other words, the
charging infrastructure is underdeveloped. More specifically there is a serious
shortage of fast and rapid chargers. Though, worth mentioning is that the
deficiencies do not concern all EV users. This is one of many cases where
there is a big split between user experiences. The reason behind the par-
tition clearly relates to different manufacturers offering different solutions.
Nevertheless, data within this theme connects to almost the whole range of
informants which further proves its relevance.

This theme refers to both a lack of charging stations but also the lack of
chargers installed at charging stations. One interviewee expresses this very
clearly:

“Also, there is an extensive shortage of charging stations even
along the major highways like E4, when we road-tripped which
was maybe two years ago. Which was like, you arrive at a lunch
stop and the charger is busy. What do you do?! Are you supposed
to wait an hour? You become very limited when travelling longer
distances”

Another example is an interviewee expressing the common issue of occupied
charging stations as a way to explain the deficiencies within the charging
infrastructure:

“Sweden has not developed charging stations everywhere and the
ones existing do not have enough chargers. Taking Uppsala as an
example, does not have very many and if they appear many are
only equipped with regular (AC) power outlets. And pretty... it
takes... the one I got takes around eighteen hours, yeah, eighteen
hours to charge from twenty to one hundred percent. So it... and
even if I go to the stations where I have membership, that is two,
nine out of ten times I have been there with the aim to charge,
like half an hour or so, all chargers have been occupied”

A third interviewee simply states the need for an increased number of charg-
ers:
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“Mm, we do need more fast chargers...”

On to another deficiency within the charging infrastructure retrieved from
the analysis is the problem and uncertainty of the chargers working or not.
One interviewee expressed it as:

“The longest distance we drove was to K̊alm̊arden. Ehm, that
was too far, and that is partly because you cannot rely on that the
public chargers are working. They do not seem to be prioritized.
They are placed outside a fuel station but the fuel station cannot
handle them at all.”

Further, this theme connects to other categories of data which can be ex-
plained as sub-themes. One is Planning. All of the interviewees agree that
driving an EV requires planning. Though, more interesting is that a large
number of the interviewees expressed frustration towards the need of plan-
ning which relates to the deficiencies of charging infrastructure in Sweden
today. One interviewee expressed:

“But the previous electric vehicle we had, which did not reach as
far, made you have to think and plan all the time. That got me
extremely frustrated.”

The same interviewee also mentioned the decision of not using the EV for
longer trips:

“We have made the decision not to travel longer distances with
the electric vehicle because we think it is annoying to be forced to
all that planning.”

Another example is the interviewee who drives a plug-in hybrid EV expressing
a reason behind not driving a fully electric-powered vehicle is due to the
underdeveloped charging infrastructure and the planning it forces:

“I probably would feel like it was a bit annoying if I only had elec-
tricity. Or the impression that I have of public charging stations
is that it is still cumbersome to find rapid chargers. (...) It would
have a too large impact on how to plan a trip. You would have
to do extensive planning in advance and find where the charging
stations are located, and adapt the route based on that.”
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Similarly, one interviewee expresses driving an EV that is dependent on the
public charging infrastructure not being an option due to obtained informa-
tion and previous experiences:

“No issues with charging, but that is thanks to Tesla’s own charg-
ing infrastructure. And I am uncertain it would work to have any
of the other electric vehicles with longer range. Since the infras-
tructure, to the extend of what I have read and experienced when
we did not have Tesla, has had bad capacity. It is uncertain how
you would solve the need of charging...”

Even more fascinating is a statement of one interviewee who expressed how
two acquaintances had regretted the choice of driving EVs and in turn
changed back to driving cars on fossil fuels. With the reason in both cases
being due to underdeveloped charging infrastructure:

“I know two people who have had electric vehicles but changed
their minds and gone back to, well yeah, diesel cars. Only due to
the charging situation and such things. They had some problems
with the charging. Time and... it reduces the spare time.”

Additionally, three out of the ten EV users interviewed did not have the
possibility to charge at home which also takes part in this theme of the
charging infrastructure being underdeveloped. All three of these interviewees
had the common living situation of living in apartments with the housing
society not offering chargers at any of their parking spaces. Also worth
mentioning is that these three interviewees were three out of four who lived
in an apartment.

In conclusion, the public charging infrastructure seems to have shortages both
when it comes to the number of charging stations, as well as the number of
chargers per station.

4.2 Frustration towards Payment Solutions

The feeling of frustration was a distinct pattern among the interviewees who
were frequent users of the public charging infrastructure in Sweden. A large
amount of the interviewees specifically expressed their frustration towards
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the payment solutions/models of today’s public charging infrastructure. One
interviewee, for example, states the payment solutions/models to be a “sad
chapter”:

“Yes, and that really is a sad chapter. It requires that you have
a charging card or tag for every operator. That is frustrating.
Because we have four, ‘Fortum’, ‘Vattenfall’, ‘Bee’, and lets see,
I have forgotten the last one... It is always a hassle. Either you
pay by invoice, and that means invoice fees, or it requires that
you have a card that you charge with money. But then the card
runs out of money and you cannot get hold of a new one and...
well, yeah it’s simply a misery and I never imagined it would be
such a hassle when I started using an EV.”

The same interviewee further expresses how the payment solutions are out of
date and that multiple acquaintances have been surprised by the situation:

“Most of my acquaintances that begin using EVs become very sur-
prised that you cannot simply pay with a credit or debit card.
It is unreasonable. So, that payment solution is very poor and
has always been. You can never be sure the card will work and
the tag doesn’t work at all times either. In those situations you
have no other option that to drive to the next charging station,
which might be located in the next town which requires you to have
enough power to travel there, and you simply have to hope that
one works. Yeah, the payment models are simply a misery. They
are out of date.”

Similarly to these examples another interviewee expressed the payment so-
lutions to be very complex and time consuming to use, and also commented
on the large number of different payment solutions implemented today:

“The thing is that there are still a lack of charging stations. They
need to be located closer together and it would be nice if they
all would have a similar system, but that is not the case. As
of today you have to prepare, how do you say it... you need to
register with every operator with loads of information and then
you have to receive tags, cards and lots of stuff like that. And like
all operators have their own system.”
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Additionally, another interviewee simply stated the wish of having only one
universal payment solution:

“I think all these payment models in Sweden should become one.
For only one payment system to exist. And it should exist every-
where.”

Interestingly, interviewees who were not that familiar with using the public
charging infrastructure also commented on the payment solutions/models
not being user friendly. For example, one expressed experiencing complaints
from other EV users:

“I know many express that is is complicated to charge due to all
these different charging system operators. The fact that you need
one card for every operator means that you need like three or four
different cards, only to have the opportunity to use all different
public charging stations. Which is necessary in all situations ex-
cept if you are certain of where to charge and know you have the
opportunity to charge there.”

Further, the sub-theme of pricing was easily identified in the data. A reoc-
curring piece of data is the frustration towards a charging systems operator
who drastically increased the pricing. One example is an interviewee who
was thinking of changing EV to a different brand which would mean using
the public charging infrastructure, but called off the thought due to the large
increase in pricing:

“Ionity, was supposed to be the main one for the European car
manufacturers to expand at rapid speed, which I was really excited
about. I thought, now the time would come to change car brand,
now I can buy a brand that is part of the Ionity-network. But
it ended up not being an option anyways due to their pricing.
Because even though they have really fast and nice chargers, it is
not an option to use them if they are priced unreasonably.”

Another interviewee even expressed the possibility of driving an EV not being
beneficial in regards to operating cost due to the large increase in pricing:
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“Like you are mentioning, Tesla has got their own superchargers.
The other brands have got different charging solutions that often
becomes quite expensive. They suddenly raised the pricing, I think
it was Ionity, which is one of the operators other car brands use.
It is not necessarily market price you pay for the power, you com-
monly pay a lot more. In those cases it might not be as profitable
to drive an EV.”

While a third interviewee expressed the charging system operator not to be
an option any longer, after the large increase is pricing:

“The reason I chose Eon, which I am going to continue using,
is because we are customers of Eon which gives us a discount
and simply because the technoloy works. Ionity, which we used at
first, suddenly raised their prices unreasonably. Hence, it is not
an option to charge there anymore.”

In conclusion, pricing and complexity make out to be important aspects to
get right when creating/managing the payment solution of a charging station.

4.3 Lacking Information

A common expression among the interviewees was that they mentioned ways
of retrieving relevant information regarding the use of their EV and related
topics. Very few mentioned being informed without having to find infor-
mation themselves. One example is the struggle of finding charging station
information that is up to date where one interviewee expressed frustration
towards the existing applications for charging station information:

“But they are only updated, well yeah it worked for the last person
who were here, but that might have been three months ago and that
it was someone who decided to post it. So, there is no real time
information about charging stations working or being occupied. It
would have been an enormous help when planning longer trips.”

A second interviewee brings up a more specific example scenario and ends
with stating the fact that you cannot rely on the charging station information
provided today:
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“Well, it does work. If you are lucky, so to say. If you look at...
If I would have to charge in Uppsala, when passing by, I might
see ‘there is a free rapid charger’. But then you might go there,
and during the few minutes it takes to get there someone else has
occupied the charger (...) so, if it is available or not. Well, that
might be the indication, but you cannot rely on it.”

Furthermore, one interviewee explains the necessity to find a lot of informa-
tion independently and that different forums have been the main source of
information:

“I’ve had to get familiarized with the topic of EVs to a great ex-
tent. Because it’s quite a lot this, with electricity and such things,
that you normally don’t think about. What cables are necessary?
Do you need one of those boxes on the wall? Well, there are mul-
tiple such questions. Should you drive in a certain way? Should
you charge often or should you drive as far as you get and then
charge for a longer time? I believe you have to learn most of those
things reading in forums.”

Many interviewees expressed finding most information independently and
some gave examples of situations where lack of information had been very
noticeable. One example is a situation of charging at public chargers:

“This is a practical issue I didn’t realise. That basically no charg-
ing stations out there, well yeah out along the roads, provide ca-
bles. Hence, you have to bring a cable everywhere you go.”

Among the group of interviewees, there are multiple topics of information
mentioned to have been researched. Apart from the topics mentioned in the
previously stated quotes one interviewee, who have the experience of two
EVs of different brands, mentions wishing for information regarding, how to
care for the EV, to be provided:

“I wish that there would exist clear instructions regarding, ‘this
is best’. That is not stated anywhere. Therefore, I have made
assumptions based on what I have read about batteries, from when
I bought the Leaf, and that it has got the same type of battery and
similar materials.”
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Similarly, another interviewee mentions having good knowledge of the topics
regarding EV use but still expresses the wish of being handed the information.
With one reason being the unreliability of sources online:

“I believe I pretty much know everything that is possible to find
out. The thing that is a bit frustrating is the fact that it doesn’t
say... you cannot find the information in the car manual. It is
a lot of internet rumors and tinfoil hats involved. Well yeah, the
way the internet works.”

Although, worth mentioning is that not all interviewees expressed negative
aspects of finding information independently. One interviewee expressed the
simplicity of finding answers online. This interviewee belonged to the cate-
gory of driving Tesla which, as mentioned, has shown to be the reason for the
disparity in most answers related to feelings towards EV use. The interviewee
specifically phrased it as:

“It is quite simple now that you can google, I have to say. So,
that has facilitated a lot. Hence, for me it has not been a hassle,
I have googled what I’ve wanted to know.”

In conclusion, the distribution of information regarding most topics of EV use
seems to be very insufficient or even non-existing in some cases. Interestingly
all interviewees have to some extent researched things connected to EV use
and a majority even has conducted research to an extent which goes beyond
the knowledge of what covers the necessities.

4.4 Electric Vehicle User Qualities

When conducting the interviews there was a clear pattern of interests among
the interviewees. There were especially two themes within the data collected,
multiple interviewees having a passion for tech and the common factor of
environmental consciousness. The Two sub-themes are further presented
below.
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4.4.1 Passion for Tech

A common trait among the interviewees where a passion for tech and multiple
interviewees stated it to be one of the main reasons for choosing to become
an EV user. When asked for the reason behind becoming an EV user one
interviewee partly answered:

“So, it was, what should I say, a great interest for tech itself but
also intriguing to explore new technology.”

Moreover, one interviewee showed a passion for tech by expressing that the
joy for things increases with knowledge about them:

“Also I find it a bit more exciting when you understand a bit more
about how things work and such.”

Another interesting piece of data is one interviewee mentioning installing
solar panels at home and primarily expressing that they are technically in-
teresting over other aspects:

“I have, for example, installed solar panels on top of the house
and that, I guess, is one of those environmental things that are
quite cool. It is both cool when it comes to the technical aspects
and at the same time environmentally friendly. So, such things
are probably the ones I find particularly interesting.”

Further, a passion for tech among interviewees became apparent in the gen-
eral discussion of knowledge about EVs and surrounding topics. For example
and as previously mentioned, the large extent to which interviewees had re-
searched different topics related to their EV use.

4.4.2 Environmental Consciousness

Almost all interviewees expressed the environmental aspect to be a reason
behind becoming an EV user which made environmental consciousness an
appropriate theme. Apart from interviewees expressing the choice behind
becoming an EV user was due to environmental aspects a few expressed it
a bit more specific. For example, one interviewee expressed it as feeling bad
driving a car on fossil fuels.
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“Him, and or we, bought an electric vehicle because he commutes
every day between Uppsala and Stockholm where we live, and he
thought it felt awful to drive you know a car that gorge petrol or
diesel.”

Another category of data which corroborates this theme is the mentioning of
further reflection of to what extent an EV is environmentally friendly. Mul-
tiple interviewees expressed concern regarding the batteries in EVs, both on
the general topic but also specifically on the manufacturing of EV batteries.
For example, one interviewee expressed:

“On one hand there has been a lot of discussion regarding the
damage caused by different heavy metals in different sizes of bat-
teries. It is a situation where we have thought ‘ooh, oh dear’,
maybe it is environmentally friendly to use the electric vehicle
but you should be sure to use it for a long time! And make sure
it gets passed on, to not make too big of an impact on the envi-
ronment.”

Interestingly, on another note, a large number of the interviewees expressed
using the EV to a larger extent than previous cars on fossil fuels. The reason
behind it was mutual between interviewees and was motivated by the feeling
of the EV not being harmful to the environment, or in other words, not
polluting the air. One interviewee expressed it as:

“At the same time it feels okay to drive the car and just pick up
a few things, without having a bad conscience since you do not
pollute anything while driving, so to say. ”

Lastly, there was one piece of data that brought a very interesting aspect of
the analysis. One interviewee expressed a reason for becoming an EV user
as the possibility of inspiring others to make the same decision and in turn
make a bigger contribution to the environment by electrifying the vehicle
fleet of Sweden.

“I who have worked with these questions, I am, how to put it, a bit
of a profile within... I know a lot of people on Facebook and such,
and if I can show that electric vehicles are like ‘the thing’, then
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maybe I can help in the way that more people make the decision.
If I am positive towards it. Which lets me indirectly contribute to
the electrification of the vehicle fleet of Sweden.”

In conclusion, it is clear that the environmental aspect is important for a
large number of EV users. Though, interestingly, there seems to be little
knowledge or reflection regarding adopting further environmentally friendly
behaviour on EV use.

4.5 Further Analysis

An interesting finding in the data was the nonexistent theme of users concern
for sustaining good battery health. Some interviewees mentioned keeping the
charge between an interval, keeping the battery from being fully charged or
discharged. Other subjects expressed no thought of using the EV in a certain
way. One interviewee even expressed caring more for the EV than previous
cars, due to its worth, but not to reflect on using the EV in any certain ways.
One reason for this might be the lack of information provided to EV users.
That they simply do not know that it is possible or how to adapt use for
prolonging battery life. Also, a possibility is that this is part of the green
gap, explained in section 2.1, since the data showed that many users voice
concern regarding the environmental aspects of EV batteries but do not tend
to adopt the use of it to prolong battery life.

Another part of the analysis that relates to the green gap is the fact of
many interviewees expressing driving more after becoming EV users and
that EVs can be driven without guilt, parallel to expressing environmental
consciousness. Though this is also a situation where the reason simply could
be lack of knowledge. Additionally, this behaviour can be connected to the
rebound-effect within the field of conservation and energy economics [9]. It
can be defined as the phenomenon where an increase in energy efficiency
leads to fewer energy savings than expected. Where the expected savings are
calculated by multiplying the change in energy efficiency by the energy use
before the change.

Further, an interesting fact within the data was the common positivity to-
wards EV use among the interview subjects. Not only did a large majority
of the interviewees express how enjoyable it is to use an EV and what a great
decision it was to become an EV user, but they also avoided mentioning
negative aspects of EV use and diminish issues related to EV use. For exam-
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ple, one interviewee expressed not being able to charge at multiple occasions
though did not express it as an issue even though it entailed lost time and
the need to locate another charging spot. This can be connected to that the
majority of the users of EVs today categorize as Early Adopters, explained
in section 2.2, and the fact that they want to inspire people to become EV
users, not create scepticism towards EV use.

The theme of user’s common interest for tech can also be related to the
characteristics of Early Adopters. Hence, the theme might not exist in the
same study conducted in a few years when the group of EV users make out
a larger part of the adopter spectra.

Also, an interesting part of the result is the importance of pricing that made
out a pattern in the data. What makes the importance of pricing, when it
is such a minor cost in relation to the investment of purchasing an EV? One
possible answer could be the passion for EV use and related topics among
the interviewees. Another possibility could be that the current adopters of
EVs wish to remain the reputation of EVs being affordable to operate.

Large parts of the result in this thesis can be linked to the characteristics of
Early Adopters, described in section 2.2. This makes a powerful motivator
for the importance of testing and altering the design prototype presented
bellow, since the user characteristics of electric vehicles most definitely will
come to change as the EV fleet increases. Also, conducting a similar study in
the future would provide grounds for research within diffusion of innovation
(DOI) theory since it could provide insight into how characteristics of EV
users have come to change over time. Also, not only is it likely that the char-
acteristics of the EV users have changed in the future. Subjects like electric
vehicle software and public charging infrastructure will also likely develop
and change extensively in the future, since the electric vehicle industry is
rapidly expanding and developing.

5 Design Prototype

To summarise the result, in aspect to theory, in a tangible way the following
prototype was created. As described in section 3.2, qualitative research does
not study hypotheses but instead generate hypotheses. In the desertions
“Designing for Autonomy”, M. Laaksoharju addresses the topic of artefacts
as hypotheses [15]. He essentially proposes to understand and scrutinize
artefacts and hypotheses in the same way, as specific predictions. With

41



5 Design Prototype

grounds in Laaksoharju’s proposal, this thesis proposes the following design
prototype as a hypothesis.

The prototype presented is the design of an application for mobile phones.
The reason for designing a mobile application as a solution of this thesis work
is simply the resources provided in Dansmästaren and explicit requirement
of Uppsala Parkerings AB.

The prototype presented is an initial design that will require extensive test-
ing and alterations. Also, the choices of colour and background have not
been considered thoroughly since those are aspects of the design which are
expected to be decided by Uppsala Parkerings AB. Though important to
note is that those aspects have to be considered carefully as they have a
large impact on the legibility of the application. Ill-considered colour choices
can result in user groups not being able to interpret parts of the design, for
example, users that suffer from colour blindness. Some things to consider
are:

• Brightness differences - Using different colours with the same brightness
makes them identical when turned black and white.

• Categorizing colours - Color coding items/functionality with similar
purpose facilitates the understanding of application functionality.

• Creating contrast - Applying similar colours to items/functionality with
different purpose may confuse the user.

In the following paragraphs the functionality and design choices of the ap-
plication are explained.

Figure 8 shows the screen of the application when a user initially opens it.
The boxes centred at the top of the screen represent fields for entering the
registration number of the vehicle to be parked and choosing the tariff. The
tariff refers to what kind of parking space that is used. What tariff should be
used for different spaces is stated on signs beside all parking spaces. Hence,
this screen will be used by all types of vehicle users, not only people parking
electric vehicles.

To facilitate the understanding of how to use the application a grey border
is used on interactive items.

The symbol placed at the top right corner of the screen represents a button
for choosing what payment to use. The button connects to the theme of EV
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users finding the payment solutions of today’s charging stations complicated
and old fashioned. Hence, it is designed to be effortlessly reached and is thus
fixed at the right top corner through out the design.

Further, the large wheel-like figure centred at the screen represents the func-
tionality of setting the time to stay parked, starting parking and ending
parking. The design is mainly inspired by a parking disk but also of the
“Bedtime” feature on iPhone. The similarity between the application and a
parking disc is intended to facilitate for the user by providing a feeling recon-
naissance. The time of parking is set by dragging the blue “dot” clockwise,
following the darker outer part of the circle. An example of how it looks
when time is set can be seen in figure 9a. Additionally, the time can also be
set manually by clicking the end time which is marked by a grey square. To
facilitate for users who have a hard time using the drag functionality of the
wheel. The start and end parking functionality is designed so that the user
clicks the centre of the wheel. When it is possible to start a parking session
the start symbol is shown, and when it is possible to end a parking session a
stop symbol is shown (see figure 9b).

Remaining parts of the screen are described below. Due to the extensive
amount of functionality and information distribution of the application it
has been designed in layers, introducing functionality to the user over time
and use of the application. The layers and the remaining design is presented
below. Also, the following sections present the application as designed for
users parking electric vehicles.

5.1 Novice Users

Screens of figure 9 show the views and functionality provided to novice users
of the application parking electric vehicles. The screens represent the de-
sign for when a user has chosen the tariff correlating with using a parking
space designated for charging EVs. Multiple additional features are shown
at this step compared to the initial/starting screen. First, a visualization
has appeared around the wheel located at the centre of the screen. It is a
visualization reflecting the availability of power which refers to the current
loading of the power grid, and the solar power available and how much elec-
tricity is currently used at Dansmästaren. This is intended to inform the
users at what time it is more beneficial to charge. This design correlates
to the themes “lacking information” and “user’s passion for tech”. Part of
the analysis showed that users are eager to find information regarding the

43



5 Design Prototype

Figure 8: Initial screen of application.

use of their EVs and that today’s charging infrastructure lacks to provide
the users with information. Hence, since the described feature meets user
wishes it creates a possible increase in motivation for users to adjust their
times of charging (Fogg’s behavioural model, section 2.1). Also, the user’s
common passion for tech creates meaning for this feature since it connects
to the technical aspects of Dansmästaren.

Secondly, the features of charging have been added at this stage. The features
are placed together and marked by a power cable followed by two buttons
(marked with grey borders). The button to the left is used to connect to
a charger and represents a QR-reader which is only an example of how it
may work. How users will connect to the chargers of Dansmästaren is yet
undecided. Further, the right button starts the charging. When charging
is started the button changes to a pause button which enables the user to
control (start/pause) charging in the application without having to connect
and disconnect the charging cable. This can also be referred to as increased
ability in the Fogg’s behavioural model, explained in section 2.1.

Since there are a lot of features to fit on the screen there are not much space
for labels and guiding instruction. Hence, this design uses a separate feature
to guide users to functionality and advice. This feature lies in the button
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that symbolises a light bulb. When lit, the button indicates that there is
something to be discovered (shown in figure 9a). Once pressed a message is
shown in relation to something on the screen which, for example, explains a
feature. This is shown in figure 9b. The idea is that the messages also will
propose ways to use the application by providing facts about EV use and
sustainable choices. For example, informing a user of the limitations of the
power grid. This feature builds on the theme of EV users passion for tech
and environmental consciousness in addition to the user’s desire for improved
information distribution.

Further, as the analysis discovered that pricing is important among many
of the EV users a shortcut to pricing information was added to the initial
screen. It is placed next to the price which shows how much the parking and
charging will cost based on the set time for parking and choice of charging (a
feature described below). The feature is displayed by a button symbolizing
an “i” marked with a grey border. Figure 9c illustrates the feature and
displays the screen after the button has been clicked. To exit the state the
user simply clicks outside the field displaying the pricing information.

Lastly, as part of the features displayed to novice users is the side menu shown
in figure 9d. The menu displays multiple options which are an example of
what might be included in a future implementation of the application. What
actually will come to be implemented and how the menu options will be
grouped and displayed is decisions to be made after all functionality of the
application has been decided. Though to present an idea of what the menu
might look like and what features, based on the result of this thesis work,
would be good to implement an example of menu options can be seen in
figure 9d.

• Profile is a menu option which directs the user to a screen where per-
sonal information can be stored. For example, save vehicle registration
numbers with labels to simplify the process of parking a car by only
having to choose a vehicle by name. By adding the feature of users cre-
ating profiles enables the possibility of using strategies like comparing
achievements among users to trigger desired behaviours. It also creates
the possibility of having a forum within the application, for users to
connect. Since the result showed that forums are commonly used by
EV users it might be an appreciated feature among the users of the ap-
plication, and which could be used for triggering sustainable behaviour
among the users.

• Payment is a route for the user to set a preferred payment.
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• History directs the user to a screen where parking, charging and pay-
ment history is displayed. Another alternative is to group this feature
with the Profile menu option.

• Parking Reservation refers to the functionality of booking a parking
space. This relates to the theme of underdeveloped charging infras-
tructure and a lacking number of places to charge and would solve the
issue of users feeling worried regarding the availability of a charger at
destination arrival. A parking space reservation system would not only
facilitate for EV users with the need to charge but could also increase
the effective use of the chargers. One example is that people renting
parking spaces for a longer time could make their rented spaces avail-
able for use when away and in turn receive a reduced renting fee.

• Charging Map directs the user to a map of charging possibilities.
Preferably the map would also display the availability of chargers at
each parking area. This feature would, as the Parking Reservation
menu option, facilitate for the user since it would make it possible to
estimate the availability of chargers better.

• Charging Options is a route to information about different charging
options. Examples of charging options can be charging while parked,
customize charging and automatic charging (algorithm controls charg-
ing based on for example current power load). Charging options are
further presented bellow.

• Pricing directs the user to a screen where pricing information is dis-
played. For example, explanations of the different tariffs.

• Settings directs the user to a screen where the user can adjust, inter
alia, notification settings.

• FAQ (Frequently Asked Question) refers to a screen where answers to
commonly asked questions are displayed.

• Support is a menu option which directs the user to support which is
necessary at times of when, for examples, chargers are not functioning
properly.
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(a) Initial screen. (b) Light bulb feature.

(c) Pricing Information
feature.

(d) Menu feature.
.

Figure 9: Screens displayed to novice users parking EV.
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5.2 Frequent Users

For a user who has used the application a number of times, further features
are presented. Screens of figure 10 illustrate the views of the application
where all features are present.

One of the features that are added at this stage of use is the possibility of
earning achievements and which is represented by icons at the bottom of the
screen, which can be seen in figure 10a. Each icon represents an achievement
and can be referred to as achievement badges. The idea is for them to work
as triggers and motivators (Fogg’s behavioural model) and are based on the
part of the result which shows users to be keen on gaining new knowledge
regarding EV use. When a badge is clicked a field displays which explains
the achievement of the badge. The illustration of a badge only shows after
its achievement has been completed. Though it is possible to click a non-
achieved badge to find out how to claim it.

Further, part of the additional features displayed for frequent users of the
application is the feature of choosing a charging option. As mentioned above
charging options could, for example, be: charging while parked, customize
charging and automatic charging (algorithm controls charging based on for
example current power load). The options are displayed after the start but-
ton for charging has been clicked. Figure 10c shows the screen after the start
button for charging has been clicked and the options are displayed. This
feature also presents the opportunity to nudge or trigger the user into per-
forming a desired behaviour by strategically placing and designing the option
which connects to a desired behaviour. Hence, the green colour of the top
option, which makes it pop out. Additionally, the idea is for the symbol on
the options button to reflect which option has been chosen. For example,
the button might show a pause symbol if a user has chosen to simply start
charging (See figure 9b) or a symbol of automatic charging if that option has
been chosen (See figure 10d).

Lastly, a further layer in the design is the feature of enabling V2X com-
munication. It is displayed after a user has chosen the option of automatic
charging and is a pop-up field where the user can either agree or decline to
the terms and conditions of enabling V2X communication. The idea is that
the feature of the light bulb and the achievement badges will inform users of
V2X and trigger them to agree.
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(a) Initial screen. (b) Achievement feature.

(c) Charging option
feature.

(d) V2X communication
feature.

Figure 10: Screens displayed to frequent users parking EV.
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5.3 Discussion

In aspect of the research questions this thesis work has discovered how to
design electric vehicle charging station information in regards to the user.
As stated the result of this thesis does not present all data of the analysis
and the themes have been determined by relevance to the research questions
of this thesis. Hence, the design of the prototype presented is built on the
relevant data for the research of this thesis. Additionally, the data not used
as part of this thesis might be useful within similar topics of research on
which concerns the work of Dansmästaren. Hence, it would be interesting to
explore the data collected in this thesis further. Moreover, there are some
aspects of the findings that can be linked to the specific circumstances of
which this thesis work is conducted, which is discussed below.

The fact that Dansmästaren, which this work mainly is aimed for, is yet
under development has created situations where decisions have had to be
based on assumptions and theory. Hence, this thesis work would possibly
generate a different result if conducted in the future. This makes a powerful
motivator for the importance of testing and altering the design prototype
suggested in this thesis.

Although things are likely to look different in the future this thesis suggests
a strategy for today. As the actions of today lay the grounds for the future
strategic and well-researched implementations carry importance even though
the situation of the future likely will look different from today. For example,
reaching desired user behaviour early might create the possibility of normal-
izing behaviour before the large majority has adopted the use of a product.
Which removes the need for finding triggers, motivators and factors to in-
crease ability (factors of Fogg’s behavioural model) to fit a very broad group
of users. In the aspect of DOI theory.

Further, discussing the topic of Ethics in persuasive design, which is men-
tioned in section 2.1.1, one could argue that the issues within the topic are
hard to address before having any knowledge of how the design is interpreted
by the user. The issue of “Designer Fallacy” can, of course, be addressed such
that the designer keeps in mind that the intention behind a particular design
might be interpreted differently by the user. Since the prototype presented
in this thesis corresponds to a hypothesis produced by a qualitative research
study it is intended to be tested and evaluated. Hence, the design presented
is only a suggestion which enables for changes and further analysis on the
topic of design ethics.
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Reading Verbeek’s chapter on The Ethics of Behaviour-Guiding Technol-
ogy there are multiple perspectives of which one can interpret persuasive
design [31]. For example, one could view it in such a way that behaviour-
guiding design helps people to morality but on the contrary, one could view
it as a restriction of people’s “freedom”. Since the prototype presented in
this thesis builds on the characteristics of the intended users some of the
things that might seem restricting to user “freedom” can instead be argued
as relating to these characteristics. For example, the intention to guide users
to sustainable behaviour relates to the characteristic/theme of user’s en-
vironmental consciousness which supports the argument of helping people
to morality rather than restricting their “freedom” since environmental be-
haviour is something they wish to achieve.

6 Conclusion

The goal of this thesis work was to contribute to the understanding of electric
vehicle users and to suggest a design for electric vehicle charging station
information. Conducting a qualitative research study using semi-structured
interviews and performing a thematic analysis of the data resulted in four
main themes. The themes can be linked to patterns in diffusion of innovation
(DOI) theory and strongly reflects the situation of EV use as of today. The
themes and their sub-themes provided good insight to EV use and a design
prototype was created based on EV user characteristics and design strategies
within the field of sustainable behavioural design. A big challenge of today
is to find strategies to achieve desired user behaviour with the necessity
for adjusted behaviour being unfamiliar to a majority of the users. The
prototype presented is an initial design that will require extensive testing
and alterations. Due to the theme’s strong link to the situation of today
and the fact that the interview group only constitute parts of the adopter
categories within DOI theory, a similar study would need to be conducted in
the future to keep a user-centred design.

7 Future Work

The interviewees provided valuable insights into the situation of today. Though
many factors indicate that the situation of the future will look different.
Hence, conducting a similar study once EV use has become more established
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in society and the EV industry has saturated slightly would be desirable.
Also, as stated the prototype presented in this thesis is only a suggested
initial prototype which requires extensive testing and refinement.

Additionally, more extensive research on EV user characteristics and mon-
itoring of the public charging infrastructure situation would be valuable to
the future work of a payment application designed for sustainable behaviour.
Also, studies where other aspects related to parking vehicles could bring
valuable knowledge to this topic. For example, interviewing parking inspec-
tors could bring further knowledge and interesting data on user patterns for
parking vehicles at public parking spaces.

Also, the design of information for parking and charging electric vehicles
need to be harmonized with current solutions for regular parking information
applications. This thesis initiates some design solutions related to this but a
more thorough evaluation of existing parking applications could be useful.

Finally, it is important not to forget the topic of Ethics within persuasive
design when further working on the design.
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