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their guidance and support throughout the project. We are also grateful to Florian
Konrad for his supervision and guidance.
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and trustworthiness throughout the project. Your support and guidance have been
very useful.

Victor Andersson, David Boman, Anna Englund,
Axel Malmberg, Edvin Nisbet, Emma Sellgren,

Gothenburg, May 2023






Sammanfattning

Denna rapport beskriver ett kandidatarbete som syftat till att underseka framtidens
anvandande av bilar. Fagestallning fer projektet ed \Hur kan modularitet
MagSafe-teknologi och BYOD friattra det framtida anvandandet av

bilar och eka anvandanardet?" , vilketar en relativt bred fagestallning for att
mejliggera en mer djupgende undersekning av amnet.

Projektet var fan berjan avsett att vara ett produktutvecklingsprojekt, men utveck-
lades snarare till ett projekt riktat mot research for att underseka framtiden av bi-
lar och hur de skulle kunna anvandas. Fer detta andamal kravdes en omfattande
undersekning om framtiden for att frst kontexten som en produkt skulle kunna
komma att anvandas i. Personas och scenarios var ett e ektivt satt att kommunicera
den research som gjorts under projektets gng.

Vidare a undersekte gruppen mer speci kt hur arbete i bilen kan se ut i framtiden.
Undersekningarna mynnade ut i en fas av produktutveckling dar gruppen skapade
ett koncept som anvanderAR-teknologi, MagSafe-teknologoch modularitet fer att
ge anvandaren mejlighet att arbeta i en bil som delas med andra. Konceptdétcce-
|IARate, Bser problem relaterade till integritet/avskildhet, multitasking, vibrationer,
ljud och ljus, somar relevant i den givna kontexten. Avslutningsvis a representerar
AccelARate gruppens svar p den givna fagestalliningen.
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Abstract

This report documents the work of a bachelor's thesis, which aimed to investigate the
future use of cars. ZEEKR, the client of the project, presented a brief with a given
thesis question,"How can modularity , MagSafe technology , and BYOD
enhance the future use of vehicles and increase user value?" , which was
broad and open-ended to allow for in-depth exploration of the topic.

The project evolved into a research-focused one that sought to explore the future of
cars and how they could be used. To this end, the team delved deeply into these
areas and sought to understand the broader context in which a product could be
used.

To answer these questions, the team conducted an in-depth investigation to under-
stand the broader context. Additionally, the team used personas and scenarios to
e ectively communicate the ndings and contextualize the research.

The team focused on working in a car and how it might look in the future. This
research culminated in a product development phase, during which the team created
a concept that usesAR technology MagSafe technologyand modularity to enable
users to work in a shared car. This concept, known acelARate addresses issues
related to privacy, multitasking, lights, sounds, and vibrations that are relevant to
the context of use. In conclusion, théAccelARate represents the team's answer to
the research question posed at the outset of the project.






Excecutive Summary

The purpose of this report is to describe the work of a bachelor's thesis on the
future usage of cars. The thesis question under investigation was set\ktow can
modularity , MagSafe technology , and BYOD enhance the future use of
vehicles and thereby increase user value? Is it possible to enable the car

to be more versatile and broaden its area of use, to satisfy the needs and
demands of future users?"

Owing to the latest developments in technology and the car industry, ZEEKR claims
in their brief (see Appendix A). that it is of great interest how automobiles could
further develop to be more than just a transport as the expectations on the use of a
vehicle have increased. Three topics are of interest to the client and are highlighted
in the thesis question:MagSafe TechnologyModularity, and Bring Your Own Device
(BYOD) . These are relatively new technologies/concepts that make them interesting
to investigate further, and for a car company like ZEEKR, it is especially interesting
to see how they can be implemented in a future car.

MagSafeis a technology developed bypple that enables the wireless charging of
devices. Wireless charging itself is not new, bilagSafeimplements magnets that
allow the device to stay in place to ensure more secure and trustworthy charging.
This technology requires a device with magnets on the back, which can be found
on the iPhone 12 and later generations. RecentlyMagSafehas been implemented

in accessories such as wallets, cases, and power banks, which can be attached to
smartphones viaMagSafe technology

Modularity is a concept that aims to divide a product into smaller pieces and mod-
ules, where each module has a function on its own, and can be combined with other
modules to create new functions via a controlled interfaceModularity both gives

the user more value and is a sustainable way to design products, as modules can be
used for many purposes rather than just one.

Bring Your Own Device (BYOD) is a concept mainly implemented in workspaces
and means that you bring your private computer, phone, or tablet instead of using
the company's hardware. This concept allows for greater e ciency and enables
workers to continue working at any preferred location. Recently, the concept has
also become a norm in cars, where the private device can connect to the car's
interface, allowing the user to make calls, get a guided route, or browse a playlist
through the car's interface/media player.

Furthermore, technological developments in cars have boomed in the last decade,
and autonomous self-driving cars are topical. Cars manufactured in recent years
tend to have functions that allow for a low level of autonomy, which can provide
passengers with new opportunities for activities rather than driving in the future.

Given this background, it can be concluded that the future of cars is an interesting
topic for further investigation and development, which is the purpose of this project.
Initially, the project was intended to be of a product-development nature, but as
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it continued, it turned out to be a research-based project. The team agreed to
work towards a goal where a product could be developed, but since that product
should take place in the future 12 years from now, that future had to be explored
to understand the context.

The future and what it may hold were explored on a deep level, including how soci-
eties look, how people live and what they do, where technology is headed, and how
the world looks globally in terms of environment and development. Furthermore,
the future of cars was explored to de ne the context in which a future product could
take place. This research resulted in the de nition of a future car that describes an
autonomous vehicle that is shared among multiple people. To be able to use the
vehicle, you need a subscription that makes the car more of a private vehicle rather
than public transportation. Furthermore, the car is intended to feel luxurious and

is equipped with four seats designed to accommodate the user with a private space,
and it has other facilities to debilitate the feeling of public transportation.

To understand the future users and the problems that the product could solve, a per-
sona and a scenario were created based on research and user studies. As the project
continued and new research was conducted in parallel, the persona and scenario
were continuously under construction, which made the process more iterative. The
persona and foremost scenario highlighted the problems and obstacles that occur
when you want to work in the car, which was the focus of this task.

When the context was set, includingOur Take on the Future The Future Car, a
Persona and severalScenarios a phase of product development could occur. During
ideation, many di erent areas were explored, but the common denominators were
MagSafe modularity, and BOYD. This phase resulted in a large portion of concepts
or partial concepts using di erent technologies. One of the most prominent and
innovative technologies was AR, which was an interesting topic that was further
explored. The concepts were combined, further developed, and later evaluated to
culminate in a nal concept called AccelARate

AccelARate uses AR technology to enable a user to work in a car with a high level
of privacy, which was one of the most important issues identi ed in user studies.
With a pair of AR glasses, the user can dock a device that they bring on their own
and interact with augmented screens only visible to the one wearing the glasses,
providing the user with both a work setup and privacy. Furthermore, the concept
includes Duwall, which is a modular device that provides storage, a side table, a
modular table, a wind-up screen divider, and the possibility of charging the device
usingMagSafe Duwall complements AR glasses and increases the user's value when
working in a car.

In summary, the project was interesting, iterative and processed various topics and
how they could be implemented in future cars. As the future is di cult to predict,

it is important to mention that the context of use that has been de ned is based on
speculations and prognostications, which makes it di cult to say ifAccelARate is

a potential product that will be implemented in future cars, but with the research
done, the group reckoned\ccelARateto be the answer to the given thesis question.
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Introduction

This chapter presents relevant information on the project's background, purpose,
iIssue under investigation, and limitations, as well as on the client, the electric car
company ZEEKR.

1.1 Background

Over the last decade, the world has experienced signi cant technological advance-
ments. New interesting technologies are emerging continuously, such as Augmented
reality which Amos (2022) opines is a market that is growing exponentially. War-
dynski (2023) discussed how technology signi cantly a ects human lifestyle in terms
of convenience. People increasingly rely on smartphones and other devices to com-
plete daily tasks in a simpler and quicker manner than before. In addition, he brings
up how technology has a ected the way we travel, and things like ridesharing apps
have provided the opportunity to travel inexpensively to a desired location in a short
amount of time.

These methods of easy travel are greatly needed in a world that is heading for
large urban growth with e cient transport options. In the World Urbanization
Prospects 2018, the United Nations (2019) discussed the matter of urbanization;
the world's urban population surpassed its rural population for the rst time in
2008 and continues to grow rapidly. As of late 2022, 56% of the world's population
has lived in urban areas, and this trend is expected to continue in the coming decades
(The World Bank, 2023).

In addition, the automotive industry has experienced signi cant progress in terms
of technological development and digitalization. According to Altran (2016), elec-
tric cars are becoming the standard, autonomous self-driving cars are on the rise,
and there are new ways to own and use them. These factors contribute to new
possibilities for cars and their utilization in the future.

To explore how automobiles could further be developed to be more than just a
means of transportation in urbanized cities, the task given by ZEEKR was to inves-
tigate how the following terms: MagSafe Modularity, and Bring Your Own Device
(BYOD) may be implemented in exterior or interior vehicle design to make a future
car more versatile and achieve improved user experience and value.
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1.2 Introduction to  MagSafe , Bring Your Own
Device and Modularity

MagSafeis a technology developed bypple, originally made to secure the charging
cord for MacBooks but later incorporated into iPhone to wirelessly charge as well
as to snap/dock the device into the exact right place and attach accessories (Belkin,
2023). This technology is based on a set of magnets that interact with the internal
charging coil. MagSafecan be used to charge several devices simultaneously in
docking devices (O'Hara, 2020).

Bring Your Own Device hereafter referred to asBYOD, is mainly implemented

in workplaces.BYOD means that employees bring and use their private devices at
work (Nezu, 2017). This allows for greater e ciency, as the user has prior experience
interacting with the device at hand. BYOD has not only boomed in the o ce sphere

but has also become common in cars manufactured in recent years, in the form of
services such ag\pple CarPlay, which allows users to connect theifPhone to the

car and access functionalities such as making calls, reading messages, and browsing
their Spotify playlist through the car's interface (Apple, n.d.).

According to Huang and Kusiak (1998) the termModularity aims to identify inde-
pendent, standardized, or interchangeable units that perform a variety of functions.
Modularity can take on di erent forms; it can be used to build a complex product
from smaller subsystems that can be designed independently yet function together
as a whole. Furthermore, modular products can be de ned as single objects with
various functionalities. According to Bitovi (2017), modular design is also signi cant
for customers because they can customize the system to t their needs.

1.3 The Client - ZEEKR

ZEEKR is an electric mobility technology and solution brand that focuses on high-
end electrical vehicles (Zhejiang Geely Holding Group, n.d.). ZEEKR was estab-
lished in 2021, and is part of the Zhejiang Geely Holding Group, a Chinese family
company founded in 1986. Part of the Zhejiang Geely Holding Group is several
renowned brands such as Volvo Car Group, Polestar, and Lotus Group.

ZEEKR's main focus is on the Chinese market, and as of May 2023, they have
sold 93 000 of their rst model, the ZEEKR 001, in China (Klemensberger, 2023).
However, they are expanding and will enter the European market in 2023 with two
of their car models, ZEEKR 001 and ZEEKR X, both of which were designed at the
Geely Design Center Gothenburg (Undehn, 2023).

Zeekr (n.d.) calls the 001 \A luxury shooting brake" and according to Klemensberger
(2023), it will compete with the Porsche Taycan Sport Turismo, which further de-
clares ZEEKR as a luxury brand.
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1.4 Purpose

The purpose of this project was to explore howlagSafe Modularity, and BYOD
can be implemented in future exterior or interior vehicle designs to increase user
experience.

The project aimed to identify and understand the demands and needs for future
users of cars, reach a stage of product development, and deliver a design solution
that ful lls and satis es the identi ed demands, with MagSafe Modularity, and
BYOD as building blocks.

1.5 Thesis Question

During the project, answers to the questions presented below were sought:

N

What are the demands and needs of future car users?

How can modularity , MagSafe technology, and BYOD enhance the
future use of vehicles, thereby increasing user experience?

How is it possible to make the car more versatile and broaden its
area of use, to satisfy the needs and demands of future users?

1.6 Limitations

The scope of this project was at rst quite broad and had a few limitations. The
client ZEEKR was open to giving autonomy to focus on what the group found most
interesting.

To avoid limiting possibilities regarding the future display of the project's results,
it was advised to deliver a universal result rather than branded ZEEKR.

The resulting concept of this bachelor's thesis does not need to be technically feasible
this year. The project should focus on possible future scenarios and the usage of
cars, and not on how the technology works.
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Final Results

This chapter provides a brief presentation of the main results and conclusions of this
project.

2.1 Approach

The character of this project was a prospective design with an emphasis on envi-
sioning the future of cars. To achieve this, several key elements had to be de ned to
facilitate product development. The rst step was conducting extensive research on
what the future might look like, in general terms, and also on technologyMagSafe
BYOD, and Modularity), resulting in several de nitions that, in combination with
user studies, were essential for identifying the demands and requirements that a suc-
cessful product should satisfy. These de nitions include@ur Take on the Future
The Future Car, a Persong and several scenarios. With these de nitions, the team
was able to develop a product that met the demands and requirements.

2.2 The Future and the User's Needs

By 2035, the world has undergone signi cant changes owing to technical advance-
ments and the need to combat climate change. Electric and autonomous cars are
the norm, and vegetation constitutes a large part of a city's architecture. Smarter,
better-planned cities have emerged to accommodate rapid urbanization; automation
is widespread, and the population relies on technology more than ever. There are
concerns about the impact of digitalization and automation on human well-being,
and the importance of satisfying essential human needs such as socializing and ex-
posure to nature is of greater signi cance than everA visualization of the future in

the form of an image board is shown in Figure 2.1.



2. Final Results

Figure 2.1: Visualization of the future.

Note. The images were obtained from Adobe Stock.

Claire, the persona of the project(see Figure 2.2) represents the average user of
the target group. She is a tech-pioneer who appreciates the convenience of new
technology; her automated blinds roll up every morning, use Al in her kitchen to
plan her breakfast, and her smartwatch is used to verify her identity when entering
the on-demand car she orders in the morning to get to the o ce. Claire strives

to live a healthy, balanced life, in a stressful and demanding society while mak-
ing environmentally-friendly choices for social acceptance and personal grati cation.
She faces challenges in terms of balancing her career with personal interests, such
as being out in the woods with her friends and family

Figure 2.2: Claire.
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