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When building large software systems, maintaining visual and functional consistency
across a product can be a challenge without a set framework to follow. Design systems
have emerged to optimise the development workflow by offering reusable components,
elements, and patterns along with guidelines to using them. Component libraries are a
common tool in modern interface design, as they help design and implement user inter-
faces systematically. Another key component in design systems are style guides, which
provide usage guidelines, style standards, and a way to document and organise design
materials.

This study was conducted to examine the advantages and limitations of design systems
as perceived by software developers, designers, and marketing staff. The study also
aimed to explore how the needs of these different stakeholders could be supported by
the design system documentation. 10 participants were interviewed in a semi-structured
approach, and the results were thematically analysed to find common themes. A design
system was also created for a client project, from which participants were interviewed for
comparison.

From the interviews, the reported advantages were increased development speed, im-
proved consistency, and better communication and collaboration within a development
team, as was reported by literature. The limitations included having to customise an ex-
isting system to fit the project needs, needing to fix breaking changes from version up-
dates in the design system library, in other words, updates that disrupt applications
where the code is used, poorly made design systems, unnecessary system bloat, and
the required initial effort to use a design system. Making a design system more accessi-
ble to non-technical stakeholders, like marketing staff, was generally not encouraged by
the interviewees. The participants from the client project reported the same advantages
as the comparison group, but there were fewer disadvantages mentioned. Developers
tended to prefer technical documentation, while designers looked at it as a whole.

Design systems seem to have plausible benefits for software development, but there is
no universal solution for all situations, and the needs of each project need to be consid-
ered separately to bring the most value. The trade-off between gained value and required
work to use a design system should be acknowledged.

Keywords: design systems, user interface design, user interface, software development
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Visuaalisen ja toiminnallisen yhtenevaisyyden yllapitaminen suurissa ohjelmistoprojek-
teissa on haastavaa ilman kaytannon viitekehysta. Design-jarjestelmien (eng. "design
system”) tarkoitus on edistdd kehitystyota tarjoamalla uudelleenkaytettavia malleja ja
komponentteja sekd ohjeita niiden kayttdmiseen. Komponenttikirjastoja kaytetaan ylei-
sesti nykyaikaisessa kayttoliittymasuunnittelussa, koska ne mahdollistavat kayttoliitty-
mien suunnittelun ja rakentamisen systemaattisesti. Tyylioppaat ovat myos oleellinen
osa design-jarjestelmia. Ne tarjoavat tyylillisia standardeja ja ohjenuoria komponenttien
kayttoon, ja tavan dokumentoida ja jarjestella design-materiaaleja.

Taman tutkielman tavoitteena oli tutkia ohjelmistokehittdjien, suunnittelijoiden ja markki-
noijien kokemia hyotyja ja rajoitteita design-jarjestelmien kaytdssa. Tavoitteena oli myds
tutkia, miten design-jarjestelmien dokumentaatio voisi tukea erilaisten sidosryhmien tar-
peita. Tutkimuksessa haastateltiin puolistrukturoidusti 10:ta henkil6a, ja tuloksia analy-
soitiin temaattisesti yleisten teemojen I0ytamiseksi. Tassa tydssa suunniteltin myos de-
sign-jarjestelma asiakasprojektiin, josta haastateltiin osallisia vertailun vuoksi.

Haastatteluissa hyodyiksi kuvattiin kasvanutta kehitystahtia, tyon jaljen yhtenevaisyytta
ja kohentunutta projektitimin sisdistd kommunikaatiota ja yhteisty6ta, mikd mukaili ole-
massa olevaa kirjallisuutta. Rajoitteiksi ilmoitettiin tarve muokata kaytettavaa jarjestel-
maa, jos se ei vastannut projektin tarpeita, design-jarjestelman versiopaivityksista johtu-
vien, sovellusta rikkovien muutoksien korjaaminen, huonosti toteutetut design-jarjestel-
mat, sovelluksen paisuminen ja design-jarjestelman kayttdon vaadittu tydpanos. Ajatus
design-jarjestelmien mukauttamisesta saavutettavaksi ei-teknillisille kayttajille, kuten
markkinoijille, ei saanut tukea haastateltavilta. Kuvatut hyddyt olivat samat asiakaspro-
jektin osallisten ja verrokkiryhman valilla, mutta asiakasprojektissa I6ydettiin vAhemman
rajoitteita. Ohjelmistokehittdjat tukeutuivat enemman tekniseen dokumentaatioon, ja
suunnittelijat kayttivat dokumentaatiota kokonaisuutena.

Design-jarjestelmien kaytdlla on todenndkdisia hydtyja ohjelmistokehityksen kannalta,
mutta yksittaisen projektin tarpeet taytyy huomioida erikseen, eika kaikkiin tilanteisiin so-
pivaa ratkaisua ole. Design-jarjestelmat vaativat tietyn tydpanoksen tuottaakseen hyo-
tya, mika tulee huomioida.

Avainsanat: design-jarjestelmat, kayttolittymasuunnittelu, kayttdliittyma, ohjelmisto-
suunnittelu
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1.INTRODUCTION

When building large software systems, maintaining visual and functional consistency
across a product can be a challenge without a set framework to follow. Design systems
have emerged to optimise the development workflow by offering reusable components,
elements, and patterns along with guidelines to using them. Component libraries are a
common tool in modern interface design, as they help design and implement user inter-
faces (Ul) systematically. Another key component in design systems are style guides,
which provide usage guidelines, style standards, and a way to document and organise
design materials, according to Atomic Design chapter “Designing Systems”, [1, ch. 1].
A design system offers reusable solutions and a single source of truth for the people
developing a product, with the aim of improving cohesion, communication, and collabo-

ration within the development team.

Literature about the topic mentions many advantages to using design systems in the
software development process. Among these are increased speed in design and devel-
opment [1, ch. 1], visual consistency, scalability, minimising miscommunications [2], and
improving collaboration within development teams [3]. On the other hand, creating and
maintaining such a system takes time, which can often be seen as an unnecessary in-
vestment. It is also sometimes questioned if a project needs a design system at all, if it

is perceived as one-off creation that does not need reusable elements [2].

A comprehensive design system could potentially benefit other stakeholders, not only
software developers and Ul designers. Marketing staff could similarly benefit from im-
proved collaboration between them, designers, and developers. Marketers understand
the needs of the product’s target audience, and designers aim to provide the content to
meet those needs, so there could be mutual benefit. Being able to create a product
demonstration for a prospective client without coding saves time and makes it easier to
communicate ideas visually across teams, and if the design system elements are avail-
able in a convenient way, a member of marketing staff could even make a working pro-
totype on their own. This however requires that the design system is accessible also to

non-technical users.

A cohesive design system is good for business growth in more ways than one, which
incentivises such a system for financial reasons too. Many experiments have found that

having a design system decreased development costs, improved productivity, and in-



creased quality [4] [5] [6]. Design systems can provide a visual brand identity for compa-
nies and their products, and it has been found that consistent branding increases reve-
nue [7]. It is not only good for development purposes, but a design system can bring

intrinsic value to a project.

As mentioned, while literature states that there are clear benefits to using a design sys-
tem in a software project, it seems that the advantages as experienced by members of
development teams have not been widely studied. It is especially challenging to find ac-
ademic publications covering the topic. The aim of this thesis is to examine the opinions
of multiple stakeholders, such as developers who have worked with design systems,
designers, and marketing staff. One goal of the thesis is to supplement the small number

of publications on the topic.
This thesis aims to answer the following research questions:

1. What are the advantages and limitations of using a design system in software

development as perceived by developers, designers, and marketing staff?

2. How do different parts of a design system documentation support the needs of

these different user groups?

To answer these questions, interview questions were constructed to find if the ad-
vantages stated in literature were accurate, and 10 participants were interviewed in a
semi-structured approach. Seven of them were software developers, and three worked
in both designer and marketing roles. The interview questions focused both on the pos-
itive and negative aspects of using a design system, and how the participants’ roles im-
pacted their views. Another focus area was which areas of design system documentation
the participants found most important, or alternatively, least important. Their answers
were thematically analysed by grouping answer together based on similar topics and

finding emerging common themes.

Additionally, this thesis delves into the process of building a design system in practice.
A component and pattern library with style guidelines were designed for a client project.
The design process followed established best practices, which were found from existing
literature and by observing popular design systems. The practical part of this thesis
brought an alternative viewpoint to the interviews, as participants from the client project

were specifically sought out to find if their opinions differed from other participants.

This thesis is divided into seven chapters. Chapter two will go through the theoretical
background of design systems, and their role in software development and in business.
Chapter three will go over the research process and methods used in this study, as well

as presenting the timeline of the thesis. Chapter four will describe the practical work of



building a design system. Chapter five presents the interview results and emerging
themes. Chapter six will analyse the previously presented results in a larger context and
relates them to existing literature. Finally, chapter seven contains the conclusions and

summary of this thesis and the future opportunities in the topic.



2. THEORETICAL BACKGROUND

“A pattern is a recurring, reusable solution that can be applied to solve a design problem.”
[8, p. 22] The idea of modular design patterns was introduced in 1977 by Alexander. In
his book A Pattern Language: Towns, Buildings, Construction the idea was originally
applied to towns, with patterns ranging in size from regions and towns to individual rooms
within buildings. It was important to note the connections between different patterns, with
smaller parts completing larger parts, and larger parts being made up of smaller parts.
[9] The pattern language introduced is similar to how component libraries are used in
modern interface design. Instead of neighbourhoods consisting of buildings that are built
from individual rooms, a software application consists of multiple sections with many

components.

A brand identity is a way for companies to define themselves and how they want to be
perceived by consumers. Design systems often provide a visual brand identity for com-
panies and their products. One of the most notable examples of brand manuals is
NASA’s Graphics Standards Manual, which was issued in 1976. It details guidelines for
use of colour, logos, layouts, typography [10], and many others that are familiar in mod-
ern design systems. These guidelines were meant for print media, but with the digital

revolution, similar principles were adapted to digital platforms [3].

The Yahoo! Design Pattern Library was released in 2006, which is regarded as one of
the earliest examples of documented interface patterns [8, p. 33]. They also introduced
the Yahoo! User Interface Library, which was a set of components, utilities, and style
sheet resources. These libraries raised mainstream interest in pattern languages [3] and
worked as a combined toolset of best practices for web design along with components
to implement them. Today, large technology corporations have all developed their own
modern design languages, such as Google’s Material Design [11], IBM’s Carbon Design

System [12], and Microsoft’s Fluent Design System [13].

Atomic Design by Frost is a notable book in the user interface design industry. It was
published in 2016, introducing the concept of atomic design to the public. It describes
how to create and maintain effective interface design systems by breaking down the
design into small units, “atoms”, and building a system consisting of dynamic compo-
nents instead of static web pages. According to Frost in chapter “Atomic Design Meth-
odology” of Atomic Design [1, ch. 2], one of the biggest advantages of this approach is

that it “provides the ability to quickly shift between abstract and concrete”, meaning that



it enables the designer to both break down interfaces to individual elements and also
build systems up from those elements. This design ideology can strongly be seen in

modern design systems.

Design systems have emerged to optimise the development workflow by offering reusa-
ble components, elements, and patterns along with guidelines to using them. A design
system offers reusable solutions and a single source of truth for the people developing
a product, with the aim of improving cohesion, communication and collaboration within
the development team. However, a design system alone does not ensure a smooth work-
flow or a well-designed product. The system itself must be well-designed, properly main-
tained, and it needs to be used correctly. There are also some common problems in

software development that the system should aim to solve.

2.1 Design systems and software development

The reuse of software components has become a relevant topic in software engineering
with the so called “software crisis”. The term, which was coined in 1968, refers to the gap
in what is currently possible in software development and what is expected, and the
challenges in developing complex software systems in a timely, cost-effective manner
and according to specifications [14]. There are different definitions of software reuse and
what it includes. One definition is reusing any available experience, including products,
processes, and other useful knowledge, and not only concrete objects like code [15].
Another definition differentiates it into two levels: the reuse of ideas and knowledge, and
the reuse of artifacts and components [16]. Both definitions recognise the importance of
general knowledge, which in the case of design systems could be standards, style
guides, and any other information that is not a concrete component library or its source

code.

The benefits of software reuse and design libraries follow each other closely. Software
reuse yields improvements in many areas in the software development process, as pro-
posed by Sametinger in his book Software Engineering with Reusable Components [17].
Quality is improved in comparison to non-reusable components, but it also requires an
initial investment to develop, and proper maintenance. As developers need to do less
work from scratch when reusing components, productivity is improved, and products will
be on the market quicker. The initial learning and deployment of the reused components
may take time away from development work, but on the other hand, once developers
have learned the system, they will be better prepared to develop new products with it in

the future. The more a component is reused, the more it will be worth optimising, hence



increasing the performance of reused components. In the same vein, a component that
is often reused should be well-tested and therefore more reliable. Reusing components

also increases consistency, allowing various systems to work together more effectively.

Design systems operate on a similar principle and are a facet of software reuse. Litera-
ture mentions similar advantages in the software development process. According to
Atomic Design chapter “Designing Systems”, design and development speed increases
[1, ch. 1], improving productivity. Visual consistency is improved with a single source for
patterns and elements, and being able to easily maintain a visual identity across a prod-
uct also increases scalability. A shared language minimises miscommunications [2], and

shared information improves collaboration within development teams [3].

Modularity and atomic design go hand in hand. As mentioned, atomic design is con-
cerned with breaking down components into smallest possible units and using them to
build systems [1, ch. 2]. Modular design aims to create independent components with
one-to-one mappings to functionalities, meaning that one component should be respon-
sible for one functionality. Modular components also have decoupled interfaces, i.e., in-
terfaces that are not dependent on the inner workings of one another, so that changes
can be made to one component without affecting others. [18] Both aim to make inde-
pendent units that can be easily reused to build products and updated with minimal effect
in the whole system. Because of this, modular design is expected to improve product
flexibility. This approach also makes the system easier to comprehend, as it can be ex-
amined one module at a time. Modules can be developed independently, decreasing
development time. [19] The same advantages can be expected with design systems, as

they operate on a modular basis.

While there are many benefits with design systems, there are also challenges, some of
which have already been mentioned. Having to create such a system from scratch takes
a lot of time and effort, which could be spent on something immediately (financially) ben-
eficial instead. The invested effort upfront is also not enough, as a design system needs
to be maintained after for it to continue to benefit the development process. For these
reasons it can be difficult to sell the idea to stakeholders, even if there is added benefit

in the long run [1, ch. 1].

According to a 2021 survey [20], only 40% of design systems were deemed successful.
The most often faced challenges based on the survey were low adoption rate of the
system, engaging more contributors to expand the system, and overcoming technical
debt produced by the system. Inflexibility of the system was also mentioned as a factor

for wanting to start over and create a new one. A survey by the same company in 2022



[21] found that 65% of respondents felt that their design system met their needs. Chal-
lenges reported in the survey most often were poor documentation, lack of clarity on
what is old, broken or coming soon, and the system not having what the users needed.
Knowing the possible pitfalls is important to avoid them and to maximise the advantages

when beginning to design one’s own system.

2.2 Building an effective design system

The inception of a design system often comes from a need, rather than building one just
for the sake of it. Like in the case of software reuse, good design patterns are not in-
vented as much as they are discovered from previous successful designs [22]. To differ-
entiate good design patterns from bad ones, Wurhofer et al proposed a set of five vali-
dation criteria [23]. To summarise, these criteria include findability (how easily a specific
pattern is found from a collection), understandability (how easily a user understands how
to use the pattern in theory), helpfulness (how well a user can realise the pattern in prac-
tice), empirical verification (being able to prove the “correctness” of a pattern), and overall

acceptability (how well a user agrees with the content of the pattern).

While this thesis focuses on the advantages of design systems as experienced by de-
velopers, designers, and marketers, design patterns are not only a tool, but they should
also be founded in good user experience. The field of human-computer interaction is
concerned with how humans interact with technology, and how to design good user in-
terfaces with that knowledge. User-centred design aims to involve users in all stages of
the design and development process to ensure that user needs are considered, and that
the product has good usability. According to Stone et al in User Interface Design and
Evaluation, a good user interface design facilitates an “easy, natural and engaging inter-
action between a user and a system” when they are performing a task in the system [24].
This thesis will not delve into the topic deeper, but it is important to remember that a

design system is not just for the benefit of the people building a product.

Vendramini et al [25] analysed 23 sources to identify key elements of design systems
and proposed design system solutions. The identified key elements were component
libraries, design guidelines, i.e., context-depending design principles, and style guides,
i.e., definitions of the visual style of the design system. Component libraries were con-
sidered the central element of a design system by the majority according to the study,
though it should be noted that of the sources used, component libraries and design
guidelines appeared in 43% and style guides in 35% of sources. They found four cate-

gories of solutions provided by design systems. First, componentisation and reuse of



interface elements meant that components could be reused in the product. Second, com-
ponent reuse led to a reduction in development time and an optimized development pro-
cess. Third, design systems helped define guidelines and rules for development. Finally,
design systems facilitated communication between design and development teams.
Based on this study, it would be wise to aim to address these solutions when creating a

new design system, and to involve the identified key elements.

Both Frost in Afomic Design, chapter “The Atomic Workflow” [1, ch. 4] and Suarez et al
in Design Systems Handbook [26, pp. 26-28] suggest involving people from different
disciplines when creating a design system. These include designers, front-end develop-
ers, content strategists, product managers, and many others. This way multiple skillsets
are represented in the team and a shared language can be established from early on. If
the product already exists, the team building the design system should create and cate-
gorise an inventory of the existing user interface elements. This way they get an overview
of everything and can decide if some patterns should be merged or removed altogether.
Another important step is researching the users of the product to ensure the design sys-
tem answers to their needs, along with figuring out the purpose and values of the product,

as proposed by Kholmatova in Design Systems [8, pp. 37-41].

Organisation of information is an important part of design systems, as it dictates how
intuitively users of the system can find the information they need, one of the criteria in-
troduced by Wurhofer et al earlier. There are multiple proposed ways to organise these
systems. Common ways are to arrange elements alphabetically, hierarchically, by type,
or by purpose. Hierarchical organisation means arranging elements by complexity and
granularity, considering how different elements build upon each other. Organising by
type refers to the functional role the element serves, such as navigation, form elements,
et cetera. Organising by purpose, on the other hand, refers to a more conceptual context,

such as promotional modules or communication. [8, pp. 247-256]

Software development is an iterative process, and the design system process should
reflect that. When a concrete design system already exists and updates are made, it is
important to do proper versioning with release notes and to keep documentation up to
date. This way developers have more control over their use of the system. As the system
grows, it is also important to define key functional patterns (i.e., behaviours enabled by
interface elements) early to avoid duplicated functionalities, which would lead to frag-
mentation of the system. [1, ch. 4] [8, pp. 64-68] [26, pp. 67-69]

While there are general guidelines to building a design system, the features ultimately

depend on the needs of the project and what problems the system is trying to address.



The groundwork, as established, includes figuring out the purpose and values of the
product, and if it already exists, cataloguing and organising the patterns found in the
product. The visual and functional design of the design system includes many design
tokens such as colour palettes, typography, and iconography. [27] The visual design
depends on the company brand and the designer, but accessibility issues must be ad-
dressed. The Web Content Accessibility Guidelines (WCAG) [28] is a good resource for
this. When it comes to good functional design, there are many resources, such as The
Design of Sites: Patterns for Creating Winning Web Sites by Van Duyne et al [29], which
describes patterns ranging from navigation frameworks and page layouts to writing con-

tent and site branding.

The Design System Guide by Kavcic [30] describes how to create useful documentation
for a design system. When choosing which tool to use for documentation, one needs to
think about which tools suit the needs of the project best. What is the level of detail
needed? Does it need to integrate with other tools? Who will maintain the documenta-
tion? It is also important to consider what content the documentation should include,

such as a brief explanation of the elements, examples, code snippets, “do’s and don’ts”.

Any number of tools could be used to create a design system. Figma [31] is a popular
choice in the user interface design industry, and it will be used in this study. In a com-
parative study of user interface design software [32], the overall usability and user expe-
rience of Figma was determined the best when compared to Adobe XD and Sketch. This
was found based on eye-tracking technology, evaluation scales, interviews, and user
testing regarding tasks the participants had to complete. The results concluded that in-
terface design, information quality, and interaction design affected system usability. An-
other study introduced a Figma-Enhanced App Design method [33], where they inte-
grated Figma’s design tools into a visual programming environment. They identified user
experience issues, such as a cluttered layout, weak visual hierarchy, and poor colour
contrast, within an existing application. Based on known design principles, they were
able to address the issues using Figma as a design tool. From surveys and feedback,
they concluded that 61,2% of participants perceived the Figma-Enhanced designs as
more professional in comparison to 8,2% preferring the baseline applications, demon-

strating that design tools such as Figma can improve the quality of user interfaces.

There are not many academic publications describing the process of creating a design
system and how development teams benefit from them, but four case studies were
found. In one case study [34], a core design system was developed for an e-commerce

website with the aim of examining if a smaller team can benefit from having one. It was
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found that a design system can, in fact, help a small team in the product design process
and improve their consistency, and that it can even be easier for a small team to adopt
a design system in comparison to a larger one. On the other hand, having fewer devel-

opers meant having less time and resources to developing such a system.

A second case study [35] explored how an open-source component library could assist
the creation of a design system for a startup. They found many advantages followed
those mentioned in literature. As for the production process, it was found that using an
existing library decreased production time, made faster iterations possible, and helped
manage technical debt. It was noted that the library helped create a coherent vocabulary
for the design system which in turn improved communication. They also thought the sys-

tem could be useful for scaling up the product in the future.

A third case study [36] presented a different dynamic, where a design system was
adopted in a project but met with initial resistance from the development team. They
identified many limitations with working with a design system: lack of understanding of
the design system, general resistance to change due to reliance on existing processes,
limited resources such as time and budget, technical complexities, a need for customi-
sation and flexibility in the design system, establishing ownership of the system, and
difficulty of incorporating user feedback. The study also found advantages, such as im-
proved efficiency and consistency, enhanced collaboration and communication, reduced
errors and improved quality, and eventual developer ownership of the design system.
They concluded that even with positive outcomes, it is important to acknowledge possible
resistance from software developers when adopting a design system and to relieve it

with open communication and training.

In a fourth case study [37] designers from different companies were interviewed about
why one would create a design system, and what value such a system could bring. They
found that design systems provided tools to mitigate inconsistencies and inefficiencies,
encouraged innovation, and supported communication and collaboration. Reasons for
creating a design system included consistency, improved work processes, and business

incentives, such as saving resources.

2.3 Business advantage

Selling the idea of a design system to an organisation can be difficult, as creating and
maintaining such a system takes resources, and the advantages may not be obvious to

everyone [1, ch. 1]. That is why concrete examples are needed to showcase the benefit
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to business. Finding academic publications specifically on the financial benefit of design

system was, again, a challenge, and most cases were found in online articles instead.

The most obvious advantages are increased productivity and reduced development
costs. Let us look back at software reuse briefly. A paper in 1993, describing metrics
used by IBM for analysing cost-benefit trade-offs of software reuse, illustrated a corpo-
rate-level return on investment of $20 million from software reuse [38]. This number was
only theoretical, based on examples and certain assumptions, and the paper focuses on
code reuse rather than design, but it shows a promising prospect that could perhaps be
applied to design systems too. As for design systems and empirical evidence, a company
launched a design system in 2021 and found that they had saved over 534 days of en-
gineering effort in the nine months after [4]. Another experiment found that a design sys-
tem had reduced the total number of person hours for a set of tasks from 355 to 254,
which meant that, in total, each team in the experiment would need 31% fewer person

hours to deliver the same amount of work [39].

On a smaller scale, another experiment was conducted where eight developers were
timed while coding a page both with and without an existing design system, and it was
concluded that the design system made development 47% faster [5]. Another very similar
experiment found that using a design system for a design task equalled adding 3,5 de-
signers to the team, though it was mentioned that this was in ideal conditions and the

benefit in reality would likely be less [6].

Another advantage mentioned is consistent quality. A report from 2021 states that, when
surveying 452 professionals in various industries, 32% of respondents reported that a
consistent brand had increased their revenue by 20% or more, 35% reported it had in-
creased by 10-20%, and 21% reported it had increased by 5-10%. All in all, 68% reported
a revenue increase ranging from 10% to over 20%. [7] The same experiment that found
a 31% reduction in person hours, also found that a design system produced an 18%
relative improvement in quality [39], which seems consistent with the previous report.
With the combined advantage of reduced work hours and improved quality, they extrap-
olated £7,1 million in potential savings, which was a notable amount when the current
cost to deliver was approximated as £16,9 million. Also, design systems often provide a
visual brand identity for companies and their products, and it has been found that con-

sistent branding increases revenue [7].

Additionally, software reuse and design systems support rapid prototyping. This means

that designers or developers can assemble a quick prototype for the customer without
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needing to build a product demonstration from scratch. This way they can get feedback

at an earlier point of the development process [17], saving development time.

Aside from benefits directly affecting the development process, design systems can also
help in marketing. There are a few articles on the topic, so bringing in marketing staff to
the design process might be the new direction. Marketers understand the needs of the
product’s target audience, and designers aim to provide the content to meet those needs,
so bringing them together seems like a wise choice. As marketers are not designers,
their needs need to be considered when creating a design system so that they are able
to produce simple content on their own if needed. [40] Being able to easily create small
applications works for rapid prototyping, as mentioned above, and reduces the need to
consult designers every time. Having a shared visual language can also improve collab-
oration between marketing staff and the people developing the product, leading to better

overall quality.

On a brief related note to non-technical users of design systems, low-code is a modern
approach to software development that enables non-developer users to engage in soft-
ware development. It facilitates software development through visual programming and
pre-defined templates while requiring minimal coding effort. Low-code allows users to
focus on designing aesthetic and functional features of a product. [41] A similar ideology
could be applied to creating design systems, if the goal is to involve other stakeholders
than software developers in the development process. It could allow marketing staff to
involve themselves more in practical product design and to create prototypes. Vanhauer
and Raimer reviewed low-code prototyping tools and their opportunities and challenges
[42]. They compared Figma and a low-code plugin for it with a custom platform, Modul-
F. They found that as a stand-alone prototyping tool, Figma did not require programming
skills, allowing the user to create a low-fidelity prototype (i.e., with minimal visual and
functional details). On the other hand, using the low-code plugin for Figma did require
programming skills to be able to create an accurate prototype. Modul-F allowed the user
to create a prototype with a real database connection without programming skills, but
offered limited user flow design options, while Figma provided more freedom. The study
anticipated that low-code implementations, and even a public design system with low-
code prototyping were necessary. Based on this, Figma may not be the best tool to use
for non-technical users to create prototypes, but it offers a valuable perspective on the

importance of low-code design systems in the future.
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All in all, both the theory and real-world experiments seem to suggest that there is a
benefit to business that can be gained from using design systems in software develop-

ment projects.
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3.RESEARCH METHODOLOGY

This chapter describes the research methodology and how it relates to the research
questions of this thesis. This chapter will also explain the process and timeline of the
conducted research. The research consisted of semi-structured interviews and thematic
analysis of the answers, which helped determine overarching themes across the inter-
views. The practical part of the thesis also required research into existing design systems
and combining the best parts of them to derive so-called “best practices” to be used in

the system built in this thesis.

3.1 Research questions

The initial thesis topic was given by the workplace of the thesis author. The company
offers software solutions and consultation services for the finance sector. The first as-
signment was to design a small component library on Figma for a new client project,
which could also be used in other forthcoming projects in the client company. From there
a more theoretical approach was conceived, when component documentation and style
guide were wanted for the project. The project manager proposed that the thesis could
explore how a comprehensive design system could help developers to best use compo-
nents in an application. From there the idea evolved into exploring how a design system
could be utilised in marketing. Looking into existing literature on the topic helped define
the scope for the topic, especially when the number of academic publications specifically
about the benefits of design systems was small. One goal of the thesis is to supplement
the small number of publications on the topic. Inspired by literature as outlined earlier

and the initial project proposition, the following research questions were defined:

1. What are the advantages and limitations of using a design system in software

development as perceived by developers, designers, and marketing staff?

2. How do different parts of a design system documentation support the needs of

these different user groups?

The aim of the thesis is to compare the advantages mentioned in literature to the expe-
riences and opinions of the interviewees and see how they align, and if something new
emerges. As this thesis also covers how design systems can benefit business and mar-
keting, members of marketing staff were brought in to express their opinions on the mat-

ter. They work with acquiring new customers and it was interesting to explore how a
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design system could help with that. Most literature about business advantage focuses
on the direct effect on the development process, such as reduced costs and improved
quality, but the effect it could have on marketing has not been talked about as much,
even though some articles have mentioned how a marketing team can benefit the design

system.

Now, extending the design system “outwards” from developers and designers to other
stakeholders necessitates that the needs of those other user groups are considered. It
is not expected that non-technical users start coding and implementing products, but
having the components documented in an easily accessible and usable way, such as on
Figma, can open up the possibility for them to make rapid prototypes for prospective
clients without needing anyone to code anything. The key words of this topic are acces-
sible and usable documentation. This is where we get to the second research question,
how different user groups can be supported within the same system to add as much

benefit as possible.

The knowledge gained from this research could be used when developing design sys-
tems in the future, both within the company and in the industry in general. The results

could also suggest a future direction for marketing.

3.2 Interviews

The aim of this thesis was first and foremost to find out what different stakeholders in a
development process thought of design systems, what their experiences with the con-
cept were, and how different user groups could be supported when it comes to such a
system. A semi-structured interview [43] was chosen as the data collection method be-
cause it gave the interview a pre-determined framework while allowing some flexibility.

This approach supported the exploratory and qualitative nature of the study.

Two sets of interview questions were used (Appendices A, B). One question set was
meant for participants who worked on the client project mentioned in 3.1 with the purpose
of assessing their experiences with that design system specifically, and if their opinions
differed from other participants. The second question set was directed at participants
from other projects, to assess their general experiences with the topic. There was also a
background questionnaire (Appendix C) to see how factors such as work role, educa-
tional background, and work experience could impact the answers. The interviewees
were all working in the same company as the author, and they were recruited for the

study by directly asking suitable individuals based on their previous experience with soft-



16

ware development and design systems. Marketing staff and designers were also inter-
viewed to explore whether design systems could offer benefits not directly related to

software development.

The total number of interviewees was 10, with seven being software developers, and
three being both in designer and marketing roles. The participants’ work experience var-
ied from three to over 10 years, with the majority being on the lower end of the spectrum.
All participants in developer roles were so called “full stack developers”, which means
they work on every part of an application, including frontend and backend. This meant
that everyone had experience working on user interfaces, although their individual levels
of expertise varied. None of the developers had substantial product design experience.
Most participants reported a “moderate” level of previous familiarity with design systems,
while participants in designer roles reported a high level of familiarity. Five of the inter-
view participants were involved in the client project, and the rest were a comparison
group working in other projects. The sample size for interviewees is quite small, which
may affect how well the results can be generalised. Information about the interview par-
ticipants from the comparison group can be found in Table 1, and information about the
participants from the client project group in Table 2. In the table, “UX” stands for user
experience and “Ul” for user interface. Information listed about the participants includes
their work role, number of years working in the industry, their expertise, whether they
had any product design experience, and how familiar they were with design systems on
a scale of low, elementary, moderate, proficient, and expert familiarity. As mentioned,

the designers also worked in marketing roles, but it is not their primary role.

The interviews were conducted between November 2024 and February 2025. Most of
the interviews were conducted in person, and some were conducted via a video call. In
both cases the interviews were recorded and transcribed for result analysis. The record-
ings were disposed of after the study and the participants were informed of this. The
interviewees were given an informed consent form to fill out (Appendix D) to ensure they
understood the purpose of the study and their rights in the context of the interview, such
as being able to withdraw from the study at any point. The interview answers are pre-

sented anonymously.
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(marketing)

Familiar-
Work experi- ) Product design ity with
# Role Expertise ) )
ence (years) experience design
systems
Software devel- Full stack development,
P1 5 No Moderate
oper backend development
Software devel-
P2 3,5 Full stack development A little Proficient
oper
Software devel- Full stack development, Elemen-
P3 5,5 No
oper backend development tary
Software devel-
P7 3 Full stack development No Moderate
oper
Software devel- Full stack development, )
P8 3,5 A little Moderate
oper cloud platforms
Table 2 Interview participant information, client project group
Familiar-
Work experi- ) Product design ity with
# Role Expertise ) ]
ence (years) experience design
systems
Project man-
ager, software
Frontend development, Ul
P4 developer, UX 4 ) Yes Proficient
architecture
designer, (mar-
keting)
Software devel-
P5 3 Full stack development No Moderate
oper
UX Designer, ) ) )
P6 ) 15 UX design, service design Yes Expert
(marketing)
Software devel- Elemen-
P9 3 Full stack development No
oper tary
UX Designer,
P10 13 UX design, service design Yes Expert
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3.3 Data analysis

Thematic analysis [44] was performed to gather the interview results. To identify emerg-
ing patterns, sections of the answers were coded based on their content, such as positive
or negative attitudes, or commonly experienced advantages or limitations. Overall motifs
were grouped into main themes, and similar topics or answers were further grouped into

subcategories that fit under the main ones.

The interview questions naturally provided the framework for the main themes, as the
questions themselves were divided into sections focusing on some specific aspect of
design systems. The first section focused on the participants’ general experience with
design systems, how familiar they were with them and how they had used them previ-
ously. The second section revolved around the benefits and challenges of design sys-
tems. This topic was divided further into how a design system can affect efficiency of
work and quality of output. The third section covered issues regarding documentation,
more specifically which parts the participants thought were a priority and which were not.
These topics provide a basis for how the interviews and their analyses will be distributed

into certain focus areas.

3.4 Existing design systems

An example of a well-made design system, given to the author by the project manager
in the client project where this design system was commissioned, was Spectrum by
Adobe [45]. The documentation of the component library was especially notable, and it
was regarded as particularly comprehensive and easy to understand. The Spectrum de-
sign system was thus used as the primary inspiration for the client design system. The
usage guidelines offered by the Spectrum documentation for each component were used
as a point of inspiration in particular, as demonstrated in Figure 1. To reach a broader
understanding of what a well-made system should include, other systems were explored
and the best parts of each were combined into this design system. Other systems, mostly
Material Ul [46], were used due to their popularity and the author’s previous familiarity
with them, but online articles were also used as a source for opinions on good design

systems.
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Usage guidelines

Use icons only when necessary

lcons can be used in buttons when additional clarity is required and the
icon is highly relevant to the action. Icons should not be used for tty Share
decoration.

& Cancel

@ submit

Figure 1 The Spectrum design system documentation offers comprehensive
usage guidelines for each component. [47]

As far as using the existing design systems as examples for individual components, they
were used to check what elements foundational components should include. For in-
stance, which variants components should have (i.e., primary, secondary, negative) and
what kinds of behaviours they should exhibit (i.e., focus, text overflow) that require a
difference in appearance. Elements shared by multiple design systems were incorpo-
rated into this design system, as it was thought that their commonality meant they were

likely best practices.

The content guidelines offered by Spectrum, pertaining to voice and tone in texts within
an application, were also used as an inspiration. Spectrum in general offered more infor-
mation regarding general design principles, while Material Ul seemed to focus more on

components.

Both Spectrum and Material Ul were also used as an example of how to categorise com-
ponents in a logical way, so that users of the design system would be able to find specific

components most easily.

Because documentation was especially important in this thesis, finding literature and ar-
ticles mentioning well-made documentation was a research goal. The insights gathered
from literature and from first-hand experience looking at existing systems were first gath-
ered in a document, and from there they were compiled into a documentation template
on Figma, which could then be replicated for each individual component. The insights
and results will be described in depth in chapter 4.
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3.5 Timeline

The initial concept for the thesis topic was given at the end of 2023. From there the topic
was refined throughout the beginning of 2024. The practical work of designing a compo-
nent library first began in November 2023 and continued until April of 2024. The design
process was not a linear process and instead the components were developed as they
were needed in the new project, which is why the duration of the work is long in compar-
ison to the size of the library. The writing of the system documentation and style guide-

lines began in May and lasted approximately until July.

Background research into existing literature about the topic began already at the start of
2024 and continued throughout the entire thesis writing process. The final research ques-
tions were defined in May 2024, confirming the framework for the thesis. The next stage
was to plan the interviews. The target groups for the interviews were clear from the be-
ginning, but it took until October to finally plan and define the interview process and
questions. The developer participants were recruited quickly, but it took longer to find
designers and marketing staff members to interview. The interviews began in November

and continued intermittently until February.

Analysis of the interviews began in January, as most of the developer interviews were
done by then. The analysis continued until the interviews were finalised. Outlining and
writing the initial results began in tandem with the analysis, and the results were finalised
in March. Most of the thesis was written at that point, and the discussion and conclusion
parts of the thesis were written in March, with refinements continuing until April, marking
the end of the thesis. The complete timeline of the thesis process is showcased in Figure
2.

2023 2024 2025

November January May October i
Documentation (i ) February April
Initial topic idea Refining the topic ” Interview questions e ) )
) Researc] h questions Interviews finished Thesis finalised
Design process begins Background research S ready

|

April July
Design process Documentation
finished finished

November January March
Interviews begin Analysis begins Analysis finished

Figure 2 Thesis timeline.
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4. BUILDING A DESIGN SYSTEM

This chapter describes the process of developing a design system in practice and writing
documentation and style guidelines for it. The final result, consisting of the component

library and the guidelines, will be presented later in this chapter.

4.1 Motivation

As mentioned, the assignment for the design system was given by the place of employ-
ment of the author. The design system was commissioned for a client company in the
financial sector. Confidentiality dictates that the client will remain unknown in this thesis,
and the results showcased in will also be “anonymised”, meaning any recognisable

branding of the components will be removed.

Since the system was commissioned for an existing company, there was not much room
for flexibility in terms of brand identity tokens, such as colour palettes or typography. This
made the design process easier in that regard, as it made it possible to focus solely on
functionality and visual usability of the components. Existing literature on building a de-
sign system, as described in chapter 2.2, helped by providing a tried-and-true framework
for the process both in terms of designing the component library and writing the docu-
mentation. Existing design systems, described briefly in chapter 3.4, worked as concrete
examples to follow when building components. As mentioned, the Spectrum design sys-
tem was given as a prime example of a well-made system, and it was suggested that

this new design system should take inspiration from it.

While there was no clear design rationale given apart from following the brand identity of
the client company, the approach was to keep the design clean and somewhat minimal-
istic. This was partly due to the technical framework (see chapter 4.2) and wanting to
make the component easy to implement, partly due to personal preferences of the au-
thor, and partly to make the Ul accessible, although it was not a primary design focus.
The design systems used as inspiration were also quite minimalistic in design. The com-
ponents were designed so that they could be reused in other projects at the client com-
pany, so they had to be context neutral. The documentation (see chapter 4.4) was at
least as big of a focus as the component library itself. The goal was to make the design
system documentation accessible to both technical and non-technical users while also

providing some developer-specific information. Most in depth technical information was
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left out, as it would not serve multiple user groups. Instead, the documentation was de-
signed to offer general information about each component that all users could benefit
from, some technical documentation, and use guidelines for each specific component.
The purpose of the use guidelines was to help the users of the design system make
optimal design decisions for user experience, and to help them avoid common usability

issues.

The component library was to be built anew, which meant that there were no existing
components to catalogue, as suggested by Frost [1, ch. 4] and Suarez [26, pp. 37-39].
A few components, such as some form input fields, were already created by another
designer. The author was tasked with continuing the design work from that point. New
elements were designed as they were needed in the development process, when re-
quested by the project manager. This means that the application was already in devel-
opment while the design system was still being made, which somewhat limited the re-

search process.

4.2 Tools

Figma [31] was used for both designing and documenting the new components, as it is
considered by many the leading interface design tool in the industry. When the author
joined the project, the newest version of Figma had been released on November 30th,
2023 [48].

The motivation behind using Figma also as a documentation tool was keeping the doc-
umentation up to date with the component library with minimal manual maintenance
needed. Building a component on Figma allows for individual instances of that compo-
nent to be used, which get updated when the base component changes [49]. The idea
is represented in Figure 3. Reusing component instances makes it easy to update layout
designs and eliminates the need to change every element individually. The same ideol-
ogy was used for the documentation, as copying instances of the base components di-
rectly to the documentation page on Figma meant that the documentation would stay up

to date, at least regarding the visual appearance of components.
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> Instance <>Instance

m

Figure 3 In Figma, components have instances that are updated when the reus-
able base component changes. [49]

Figma offers prototyping features which allow designers to present and test interactive
user flows with their designs [50]. Prototyping is a good way to present ideas to other
stakeholders and to get quick feedback on the designs without needing to implement
them first. These features were used to both instruct developers on the required layouts
and interaction flows of the user interface they were implementing, and to present ideas

and designs to the client.

Variants were used heavily in the component library, as they allow a component to have
multiple states that depend on how they are interacted with and helps make prototypes
more interactable. In Figma, variants are different versions of a component with each
state having their own properties while keeping them organised in a single container [51],

as shown in Figure 4.
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Figure 4 Figma allows variants of the same component to have varying proper-
ties that affect their appearance and interactions. [51]

Tailwind CSS and shadcn were used for implementing the components in React to save
development time. Tailwind CSS is an open-source CSS (Cascading Style Sheets)
framework that provides utility classes for styling components [52]. Utility classes are
pieces of pre-defined CSS used to control different stylistic aspects of user interface
elements. shadcn is a collection of reusable user interface components that developers
can directly copy and paste into their application code [53]. The two were combined so
that shadcn provided component functionalities and Tailwind CSS was used for styling
the elements where needed. Components were designed so that they are easily imple-
mentable in code with the help of these frameworks, which placed minor restrictions on

the design.

4.3 Component library

The component library is divided into five main categories by functionality: buttons, input
fields, navigation, dialogs, and lists/tables. In total, there are 26 Ul elements: 5 button

elements, 10 input elements, 5 dialog elements, and 6 list/table elements.

As the components have been stripped from their brand identity and design details and
therefore do not offer much substance, this chapter will not cover the component library
itself in depth. The components were designed to be clean and easily implementable, so
even with the design details they were simple and minimalistic. Figure 5 shows a small,
imagined example of using some of the stripped components in a Ul. This gives an idea

of what could be done with the component library.
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06.03.2025 Order 1 » 06.03.2025 Order2 >
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Place new order
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Other

Card number *
Name on card *

Expiry (MM/YY)* CVC*

cancel

Figure 5 Example Ul made with the design system components to showcase
the general look of the components.

4.4 Documentation

The documentation process began with making a template to be used for documenting
every individual component. Based on examples from existing design systems and the
specifications from the project manager, the template was divided into three distinct sec-
tions. The first section contains general information about the component, including the
name of the component, a short description of the component and its purpose, and the
component itself. This section also contains information about the different variants a
component can have, as mentioned in 4.2. The general information section is showcased
in Figure 6. The purpose of this information is to give a quick overview of what the library

contains when a user is scrolling through.
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COMPONENT NAME

Short description of the component and its
purpose

component here

VARIANTS

Variant name

Short description of purpose

variant here

Variant name

Short description of purpose

variant here

Figure 6 General component information in the design system documentation.

The second section contains more technical information that mostly serves software de-
velopers, but the choice was made not to include code to avoid overly technical details.
This section only contains information about the properties each component uses in
code, the different values each property can have, and how the property affects the com-
ponent. For example, one may want to make filling out specific input fields mandatory by
setting a required property to true. The technical information section can be seen in Figure
7. The purpose of this section is to give developers an understanding of what is possible

with the interface provided by the components.

PROPERTIES
Name Values Description
Name Values Description
Name Values Description
Name Values Description

Figure 7 Technical component information in the design system documenta-
tion.
The final section contains guidelines to using the components. First, there is a general
description of when the component should be used and when it should not, and if another
component would suit the situation better. Second, there are examples of both good and
bad use cases, and descriptions of why they are so. These example cases were derived

in combination from literature, existing design systems, and design issues the author had
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faced often in their own work. Third, there are content guidelines that describe how text
within the component should be used. This section can be seen in Figure 8. The purpose
of this section is to provide stylistic standards and to help avoid common design mistakes
that impair usability.

HOW TO USE

Use when: description
Do not use when: description

Example name

Short description of example, why is it good

good example

Example name

Short description of example, why is it bad

bad example

CONTENT

= Content standards as bullet points
» Length of content and other such guidelines

Figure 8 Component use guidelines in the design system documentation.

While the general and technical information were easy to fill out, as the information could
simply be extracted from the component library, each component had to be separately
assessed in length to write the use guidelines. This required knowledge about which
situations the components were best used in, and research into common usability issues
and other design systems’ use guidelines. The aim was to make the documentation com-
prehensive enough to cover most common use situations and possible pitfalls, but in all
likelihood, there are many specific cases that are not documented here. Figure 9 shows

an example of the written component use cases, specifically for a single row input.
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HOW TO USE

Use when the user needs to enter a single row of input.
Do not use when the user needs to enter a paragraph of text. Use a paragraph input

instead.
INDICATE REQUIRED FIELDS
Full name * Indicate which input fields are required, so
Address the user knows which fields to fill before they

can proceed.
Phone number

Phaone number

o

Full name

Address

Phone number

Phone number
Fill required information
before continuing.
GUIDE THE USER INPUT
Date If the input needs to be in a specific format or
YYYY-MM-DD other additional context is needed, guide the

user with placeholder texts, descriptive texts,
Date and error messages. Be mindful of the
placeholder disappearing once the user

FYVYMMABD starts typing, as the user will have to rely on
The date must be in YYYY-MM-DD format memory.

Date

2024-13-05

The date must be in YYYY-MM-DD format

[ x]

Date

2024-13-05

Invalid format.

Figure 9 Example cases of use guidelines for a single row input in the design
system documentation.

Combined, these three sections were thought to provide users of the design system with
three things: a clear overview of what the library includes, knowledge of what is
possible with the components, and standards to using each component to maxim-
ise usability. These concepts support distinct use cases that can offer useful information
to all user groups without being overly technical or inaccessible to less tech-savvy users.
Many design system documentations also include information about accessibility. As ac-

cessibility is a separate issue in itself that requires knowledge of accessibility standards
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which was not in the scope of this assignment, such information was not included in this
system.

The documentation for each individual component was based on the template. For en-
hanced clarity, the components were organised in two tiers. First, components were
grouped into functional sections, and sections ordered among themselves by how com-
monly elements of that category are typically used in a user interface, according to the
author’s previous experience with them. Buttons were first, then input fields, selection
elements, feedback elements, and finally navigation elements. Second, components
within a group were ordered alphabetically. It was thought that this way users of the

documentation would be able to most easily find the information they are looking for.

A moderately late addition to the general component information was naming the core
parts of the components. This was inspired by the Spectrum design system’s “anatomy”
information. An example of Spectrum’s component anatomy can be seen in Figure 10.
By naming the component pieces in a clear way it was easier to showcase to the user
exactly which parts could be modified with the different properties listed, as highlighted
in Figure 11.

Anatomy

Figure 10 Component anatomy in the Spectrum design system. [54]
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5.INTERVIEW RESULTS

This chapter presents the results of the interviews. The aim of the interviews was to
examine both the advantages and limitations that software developers, designers, and
marketing staff experience when working with design systems. Another goal was to find
out if design systems could benefit other stakeholders in the general software develop-
ment process, and if so, how the needs of differing user groups could be supported in
the system documentation. The themes that emerged from the analysis are divided into

three categories, which consist of their own subcategories.

The first theme category is advantages experienced by the participants. This category
consists of three themes: development speed, consistency, and communication and col-

laboration.

The second theme category is limitations experienced by the participants regarding
design systems. This category is divided into five themes: customisability and limited
control of component libraries, version updates, poorly made design systems, unneces-

sary bloat, and high initial effort.

The third category focuses on system documentation in general, and which parts of

the design system support different users the best.

5.1 Advantages

Although participants recognised many limitations with using a design system as re-
ported in the next subchapter, the majority of them also mentioned the advantages high-
lighted in this theme category. While some of the limitations depended on how a specific
system was conducted, the benefits were all a direct result of the nature of design sys-

tems, meaning that the system worked as intended.

5.1.1 Development speed

The foundation of design systems is decreasing the amount of repeated work and thus
reducing development time and making the development process more efficient. Ten
participants recognised not having to implement every element themselves as a time
saving factor in their work process. Core functionalities come ready to use, so less
effort is needed to implement them. Developers do not need to spend time thinking about

how components should look and if the implementation matches the design, as that is
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taken care of for them. This is especially true if the design system has been tailored to
the project needs, or if there is not much need for customisation. As mentioned in 5.2.1,
customising existing elements to fit one’s needs can produce a lot of extra work, but
when the design system provides everything needed, it can be exceptionally efficient.
Developers can focus on developing the application and delivering a high-quality prod-

uct.

Designers, on the other hand, have the information they need available in one place, so

they do not have to spend time thinking about the same design decisions repeatedly.

It provides an “out of the box” functionality which saves time, you don’t
need to write everything from the ground up. (P1)

Design systems save time not only by providing reusable elements and patterns,
but also by gathering the necessary information in one place where it is easy to
find. People working on the application will not only know which patterns are available,
but how to best use them by looking at standards and examples. This enables even the
less user-experience-oriented developers to be able to build a nice-looking, usable lay-
out without a dedicated designer, which can be important if the development team does
not have one. It can also be a time saving measure if a developer needs to put together
a layout fast, although this is not a desirable situation.

Some participants also expressed that with a design system they do not get “stuck” in
the process of implementation as much and in dwelling on details to an exaggerated
degree. Not only does the system reduce their practical work, but it relieves them
of some mental load when many design decisions are already made for them, ques-

tions are already answered, and they know the implementation is up to standard.

It speeds up implementation, you’'ll have answers to many questions that
might come up during development, and it'll just be a matter of implement-
ing. (P8)

It’s faster when you have a design system like this. — It maybe keeps you
on track, you know what to do. (P5)

Designers mentioned that having the design system components in a format such as
Figma enabled them to design pages and layouts for their projects quickly, and not need-
ing to create new Figma components for different purposes saved time.

All'in all, the different reusable parts a design system offers can make the development
process more efficient, reducing development time and required work in the forms of

implementation, information searching, and mental work.
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5.1.2 Consistency

Another main advantage mentioned in literature is maintaining both visual and functional
consistency across the application or multiple products. The larger the product, the more
tangible the gained benefit. Much like with decreased development time, reducing the
amount of repeated work also works to improve the consistency of quality. There is no
need to recreate the same element multiple times in different parts of the applica-
tion, and the same implementation can instead be used everywhere. The element
needs to be built adequately once, and then the same level of quality is reproduced all

across the product.

Visual consistency is not only important for the user experience, but especially so when
there is an established brand identity to uphold. As mentioned in 2.3, it has been found
that consistent branding improves revenue, and design systems can be a useful tool in

maintaining a brand identity.

Ten participants found that having a design system helped them maintain a consistent
quality in their work in comparison to not working with one. They felt that not needing to
think about the visual appearance of elements and how to implement them correctly
helped them in their work. Having standardised patterns helped ensure that every-

thing looked and worked as it should.

| easily get stuck in irrelevances, e.q., if a component does not look right
then you have to look at it from different perspectives, but if you have a
ready component, you just plug it from the library. There is no need for such
thinking. (P3)
Three developers also explicitly mentioned not having to work with Cascading Style
Sheets (CSS), a style sheet language, as a benefit. CSS is often regarded as difficult to
work with, especially for non-frontend developers, and making elements look exactly
right with it can take a lot of time. There is then added benefit from not only getting pre-
defined styles but also avoiding using an undesirable tool. Others implied preferring not

having to tinker with the specifics of styling elements.

You get your component from the library, and you know that it looks right,
in principle. — You don’t need to think about how much margin this compo-
nent should have, etc. It's standardised. (P7)

Developers generally may not be as concerned with the intrinsic value of consistency as
much as they care about the impact on their own workload. On the other hand, designers
and developers who are especially interested in usability care about the added value a
design system can bring to a product as a whole. This is explained by the different re-

quirements placed on different roles. The main responsibility of developers is to deliver
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a high-quality product according to specifications and schedule, so they are more con-
cerned with matters affecting their ability to deliver. Designers are tasked with finding out
the customer’s needs and designing a product that best answers those needs while
maintaining quality and usability. While this topic was mentioned by all participants, the

viewpoint varied by role.

5.1.3 Communication and collaboration

Design systems can be a way to establish a shared language between different stake-
holders. Designers can show exactly what the developers need to build and how the
application should behave in different situations. When elements are easily accessible
and give a way to conveniently demonstrate visuals and functionalities, it makes it easier
to also receive feedback from clients. Having all the design system related information
available in one place also reduces the amount of repeat questions developers need to
ask, and less time needs to be spent on verbally communicating basic requirements.
Everyone gets a better basic understanding of the application being developed, and time
can be spent on communicating about specifics. A shared language leads to improved
collaboration both between different stakeholder groups and within a specific

group.

Nine participants expressed that having a design system in a project improved commu-
nication in some way. For the developers, it typically meant keeping developers and de-
signers on the same page about what is required. They also felt that it helped collabora-
tion between developers by keeping everything cohesive and ensuring that the quality of
work is the same regardless of who does it. Some developers also felt that the system
provided a framework that ensured everything is feasibly implementable and not too
complex in design. Designers on the other hand felt that a design system helped provide

a ground truth to point developers to with questions about implementation.

It was also thought that a well-documented design system worked to communicate im-
portant information to newcomers on a project, making it easier to onboard new devel-
opers. Information is documented and not only known by more experienced devel-

opers.

A new developer can easily check from documentation how everything
should look and be, they don’t necessarily have to ask and find out. The in-
formation exists elsewhere than just in experienced developers’ heads. (P8)

Participants in designer and marketing roles were asked about their experiences with
creating prototypes for sales purposes to communicate with prospective clients, but the

responses were mixed. Two participants said that design systems, especially with Figma
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components, were used for product demonstrations often and thought of it as an easy
way to present ideas. On the other hand, another participant thought that this was not
generally done, though felt that a design system could be a way to give a good overall
picture of an application. One of the participants who had experience with creating pro-
totypes was not fond of the idea of having marketers create product demonstrations on
their own, even if it technically was possible with a design system and Figma compo-
nents. Even though the systems provide information about design best practices, mar-
keters without any design experience may not possess the needed knowledge about

design and usability to create successful prototypes.

5.2 Limitations

Design systems are supposed to aid the software development process, but they are not
always without issue. Some limitations come with the nature of design systems and can-
not usually be avoided, and the question is more about whether the benefits are worth
the challenges. Other limitations depend on the qualities of the system, and users need

to carefully select a design system based on their individual needs to avoid them.

5.2.1 Customisability and limited control

Component libraries provide a set framework for software developers to follow, with the
aim of reducing the amount of repeated work developers need to do when implementing
user interfaces. On the other hand, having to follow a framework, by definition, means
that the developer is limited to what is possible within the provided frames. Sometimes it
is necessary to make changes to the provided system, which requires additional work.
When one of the fundamental goals of the design system concept is to reduce
work, additional work as a result of that very system is not desirable. Five partici-
pants mentioned having to customise a component library to suit their needs, whether it
was changing the functionality of an existing component or having to create a completely
new component if it was something the library didn’t provide. Although, the work from
having to create a singular component usually does not negate the total amount of work
a design system reduces in comparison to having to create everything from scratch. Also,

without the system, one would have to create the component either way.

Not being able to use a component “out of the box” creates additional work for the de-
velopers, which may take time away from actual development work. It was sometimes
indicated that it would be less work to create a component from scratch rather than trying
to bend an existing component to their needs. Being limited by the system was re-

garded as a negative factor on the development process.
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If a component does not exactly match what you need, it can be harder

to make it work rather than doing it completely yourself. (P1)

It’s challenging if you need to make a feature that requires changing the
underlying library. You must look inside the pre-made library and figure out
where [some component] is used there, that’s double the work. (P7)

It was mentioned, also related to the “Version updates” theme, that if the developers had
modified a library made by a third party, new updates could clash with their own imple-
mentations if a similar component was added in updates later. Having to solve conflicts
stemming from the insufficiencies of the underlying library is another factor that
creates additional work instead of reducing it. Having multiple implementations of the

same functionality also goes against the idea of a design system being the ground truth.

If, for example, a slider does not exist in the system, we need to add it

manually and if it gets added later, it’s extra work to change it. (P2)

When asked about limitations or things that slowed down the developers’ work process,
needing to fix or adjust the existing library was often brought up as a slowing
factor. The benefit of having ready, simple to use elements can be hindered by a rigid
system that is difficult to customise. Being dependent on a third party for components
can slow down or halt the development process, if developers are forced to wait for up-
dates or fixes. Trying to customise a library without proper knowledge of the underlying
technology can also slow down development. If the system is not documented well
enough, it can be difficult to modify the code to fit one’s needs. The user of the library
may have to dig through source code to figure out how to work the system, which is not

user-friendly.

The opinions on whether a design system was thought to make it easier to scale a soft-
ware product were somewhat divided. Making the components from scratch instead of
using a pre-made library, especially if the number of core components is small, can be
favourable if the developer prioritises customisability and full control of functionality over
the possibly reduced workload. The limitations set by the framework can also restrict
scalability, and developers need to be mindful of how to overcome those limitations. On
the other hand, if modifications aren’t needed and features can be reused as they are,

design systems are generally seen as beneficial.

To summarise, the balance of having a ready framework that implements commonly
used elements, and the need for product-specific functionalities, must be considered
when choosing a design system or deciding whether to use one at all. If the system

meets the product’s needs as is, or if the system is easily customisable, it can save time
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and effort. On the other hand, sometimes the work required to customise existing
functionalities is not a worthwhile trade-off and it may be better to implement them

from the ground up.

5.2.2 Version updates

Assets and libraries provided by another party means there will typically be regular up-
dates that are out of the developers’ control, for better and for worse. On one hand,
updates can bring new wanted features or fixes to bugs or security issues. On the other,
having no say in what the updates include might also mean getting unwanted code
changes, or even breaking changes. Breaking changes are updates in the design system
library that disrupt applications where the code is used, and they require new fix updates
either in the library or changes to the application to accommodate for them. Changes

require additional work and time away from development.

Five participants mentioned version updates affecting their work process in some way.
Typically, they found that updates could interfere with their customised implementations
of components. Sometimes libraries would also be lacking in some needed components,
and developers would need to create their own. If the component was added to the library

later, they would need to adopt the new implementation instead.

It’s usually a bit of a hassle to upgrade versions; there are usually lots of
complications and stuff breaks. (P1)

The updates themselves are not always necessarily a problem, but poor communication
on what is being updated can also cause issues. It's important to include proper release
notes and to number the releases correctly. This allows developers to make informed
decisions about whether or not they want to adopt the new version and take on

the required amount of work.

They had published a new version into the npm registry (center for pack-
age sharing), which broke things and also broke our project. npm looks for
the newest minor version [of the package], and they released the update
[where key features were changed] as a minor version and it got installed
automatically and broke the whole project. (P8)

Alternatively, it can also be an issue if the library is not updated often enough. There
may be bugs that cannot be easily avoided, thus making whole features possibly unus-
able if they are not fixed. Libraries need to stay up to date with other dependencies to
avoid conflicts, and if they do not, they will eventually become unusable as well. A library
that does not stay up to date with the needs of its users becomes obsolete once

better alternatives come around.
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Packages and version updates go hand in hand, and they cannot be separated. As much
as the package owners try to avoid breaking changes, they are bound to happen some-
times. A library that is not updated risks becoming obsolete, but making integral updates
too often can become tedious for the users that need to accommodate the changes.
While version updates generate additional work, it is understood as a necessary

part of using external component libraries.

5.2.3 Poorly made design systems

Sometimes developers may be forced to use design systems that are lacking in some
way, usually because the project requires the use of a specific library. This may mean
lacking components that are needed, or components lacking needed features. It could
even mean that the library has bugs that cannot be avoided and does not work in the
intended way. The library itself could also be fine but not have the documentation needed

to make it usable.

Four participants spoke about experiencing poorly made design systems in one way or
another. Existing bugs need to be avoided somehow if they are not fixed by the library
owner, as external code cannot be modified by users. As mentioned under the topic of
version updates, bugs can make a library unusable, and in the worst case, halt the

development process.

Two participants explicitly mentioned poor documentation as a slowing factor in the soft-
ware development process. When developers don’t know what is possible with the sys-
tem or how to implement features with it, they need to spend additional time learning the
system, or they might not even be able to use all the intended features of the library

at all.

As mentioned, it can slow down or completely halt the development pro-
cess in the case of buggy code or bad documentation. (P1)

A broken and poorly documented design system complicated the front-
end development and delivering the final product, because we had to spend
time on bugs and missing features, communication, and decision making
about follow-up actions. (P8)

If possible, developers should pick their design system (or any library for that matter) of
choice with careful consideration of what they need and learn if there are known issues
with the libraries they are considering. As mentioned, though, this may not always be an
option. When making a product for a client, the client may have their own library that the

product is required to use.
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5.2.4 Unnecessary bloat

Three participants brought up the issue of unnecessary bloat in design systems. Two of
them mentioned bloat in regard to software code. In the context of software, bloating
happens when programs grow in size and complexity, taking up more resources without
adding much perceived value. With design systems this could mean components and
features that go unused while taking up space and being inefficient. One participant ap-
proached the topic from a design perspective, stating that a comprehensive system in-
cludes such a large amount of information that efficient documentation can be difficult,
and that it may be challenging for a user of the system to find what they need. For a
small application, a whole design system may be considered overkill, especially if
developers decide to also create the system from scratch. In such a case, the effort spent
in designing and building a design system may not be perceived to be worth the value
the system generates, when a small, one-off component set could do the same with less
work. This opinion is more typical for software developers, who may be more concerned
with efficiency in their work process. On the other hand, designers and UX experts con-

sider design systems to be necessary almost always.

A design system is not always needed. In the case of a simple service or
a small application it could be too much. A well-made Figma prototype could
be enough. (P8)

Participants also made a distinction between different end user groups and their needs.
Applications with few “consumer” users were perceived as needing less focus on usabil-
ity and visual factors. Such applications could be used by experts who are less con-
cerned about ease of use and more focused on what they can achieve with the program,
and thus less likely to benefit as much from cohesive visual style and intuitive function-

ality produced by design systems.

If an application is expected to grow substantially in the future, it could benefit from hav-
ing a design system in place from the beginning. Additional elements and features that
are not initially needed could become useful later, reducing the amount of unnecessary
bloat. Although, the component libraries themselves can also grow and risk bloating
when trying to accommodate too many additional features. This makes it tedious for both

the users of the library to use, and for the developers of the library to maintain.

When making a component very primitive or generic, the library compo-
nent will start to bloat. It of course also depends on where you draw the line,
which properties belong to the component library, and which don’t. — There
is always a risk that you’ll have that calendar component with 100 props that
is not very nice to maintain. (P7)
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Participants also brought up the fact that not only is bloat as a concept undesirable, but
it could also be faster for them to create components themselves rather than trying

to utilise a system, at least if the application is simple enough.

5.2.5 High initial effort

If a project does not utilise an existing design system, depending on the size of the sys-
tem, it can take a massive amount of initial effort. If the system is planned thoroughly,
the needs and wants of the target audience need to be explored, and each element of
the design system planned with those in mind. This includes anything from individual
components and design tokens to overarching style patterns and standards. Another
laborious stage is creating the component library and deploying the design system for
use. The concept of initial effort before seeing a tangible return on investment is not new,
and reaping the benefits of a design system cannot be expected without any addi-
tional work in return. One should be aware of the trade-off and examine if it is worth
the effort for the project at hand, as there is no one answer for all situations. In the right
circumstances, the value added by a design system can far outweigh the initial time

investment.

Four participants brought up the notion of a trade-off of initial effort and gained benefit.
Their experiences with this theme differed. One participant mentioned that the only real
challenge they faced with a design system was having to implement the component li-
brary according to specifications, but that the rest of the development process was easy
once the library was finished. Two designers mentioned that working with time con-
straints limited their ability to work with a design system. The effort needed to create a
design system requires trade-offs when working with a strict schedule, and there may
not be enough time to do everything. Sometimes a design system needs to be updated,

and designing and creating a new component also takes time.

There are always limitations. If you could have no time limit on anything,
you could create really good design systems where everything is thought
out. In actual life, it’s not always like that, you have to take shortcuts here

and there. (P4)

Even our people or customers, they don’t understand that if you have to
do the components, and you have to do it for tomorrow, it takes time. Some
customers have their own teams, multiple people, just doing the design sys-

tem. (P6)

When deciding to adopt a new design system, the work required must be acknowledged.
One cannot expect a high-quality design system for free, and there must be enough time

allocated for designing and implementing the system to truly add value.
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5.3 Documentation

While interviewees reported similar benefits and similar limitations, preferences regard-
ing documentation of the design system varied more depending on person and role.
Generally, design system documentation is divided into a few distinct sections, ranging
from general information to technical details and style guidelines. Each section provides
information that is useful for different purposes. It can be generalised that software de-
velopers are as a whole more concerned with technical details of the system, such as
how elements can be manipulated, or what functionalities or interfaces the component
library offers. Designers on the other hand can be assumed to care about usability and
style. People working with clients, such as project managers and marketing staff, look
for a general “look and feel” and an overview of what the system has to offer. Users’
personal preferences also affect which parts of the documentation they find most im-

portant.

Six participants found code examples of how components are used to be one the most
important parts of documentation. They wanted to know details regarding implemen-
tation and how they should use the provided interface to achieve their visual and
functional requirements. However, code was usually not the only thing mentioned, and
the priority of other parts of the documentation depended on context. In an established,
already familiar project simply looking at the technical details of a specific component
may be sufficient. A new project may require more thorough examination of the entire
system to get an understanding of the bigger picture. Also depending on whether a pro-
ject has a dedicated Ul designer, the role of less technical information may differ. In the
participants’ experience, they had little to do with any design decisions and instead were
given design layouts by the designer to implement, so they had little reason to be famil-

iarising themselves with other parts of the design system too deeply.

Good documentation requires that you break down what can be changed
behind the scenes. (P2)

In fact, six participants also mentioned looking at more high-level guidelines, such as
general use examples, accessibility definitions, or usability information, although often

less frequently than they looked at code if they were developers.

As mentioned in 4.4, when designing the client design system and the documentation,
special attention was paid to writing use cases. Use guidelines were designed to provide

stylistic standards and to help avoid common, usability-impairing design mistakes. The
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participants who were a part of the client project highlighted component use cases as
useful information. It was thought that being able to look through existing example
scenarios helped the development process by making the developers think about

how patterns are best applied in different situations.

You see all possible scenarios the component needs to handle and when
they are planned well, you can implement all functionalities at once. (P9)

Participants involved in the client project were asked if the system and its documentation
lacked anything. They noted that there was no information regarding layouts, i.e., how
elements should be placed in different contexts, such as in a form page. Documentation
about the different states a component can have was also missing. Otherwise, the sys-

tem was thought to be generally comprehensive.

Six participants mentioned that proper version history and release notes were important
to include for the component library of any design system. This goes back to 5.2.2, where
breaking changes introduced by version updates were a common experience. To avoid
unwanted changes, it is necessary that developers are able to check exactly what up-
dates each release includes. On a related note, it was also deemed important that the
documentation includes instructions on how to migrate between different versions.
These issues go hand in hand, as deprecations or breaking changes are sometimes
inevitable and usually acknowledged by the publishers of the library. It is necessary
that changes are communicated, and that users are informed on how to how to

successfully overcome issues so that they can continue to use the library.

Participants working in designer and marketing roles said that they tend to look at the
documentation as a whole, and no specific part emerged as a common theme. When
asked how their role impacted their answer, two mentioned that in a developer role they
would look for more functional information and how elements should be used in code,
but as designers they approached it more generally. As for supporting the needs of dif-
ferent user groups, it was mentioned that overly technical details should be left for
developers, and using the same system documentation for all stakeholders was
generally not encouraged. Technical information is necessary for developers, while
nearly useless to other stakeholders. On the other hand, developers can benefit from all
other information available about the design system but find themselves needing it less
frequently. The participants in developer roles generally thought that more information is

better, so cutting out some of it to accommodate others would also not be helpful.
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6. DISCUSSION

The findings from the research are discussed in this chapter. The interview results and
the emerging themes are placed in the context of existing literature as presented in chap-
ter 2, to examine whether the results follow previous knowledge, and what conclusions
can be drawn from them. The need for design systems as perceived by different stake-
holders is discussed, relating their roles and experience to their views. Findings from the
interviews specifically related to the client design system are used to estimate the suc-

cess and usefulness of the system.

6.1 Perception of design systems

Plenty of advantages and limitations were found from the interviews. More individual
limitations were found, though each topic under that theme was reported by fewer par-
ticipants. Each advantage, on the other hand, was reported by either all or the majority
of participants. The experienced challenges depended more on the individuals’ personal
preferences and also on the chosen design system. The existing literature found for this
thesis was somewhat imbalanced towards the positives of using a design system, which
is not to say that opposing literature does not exist. Reflecting on chapters 2.1 and 2.3,
the presented literature focused largely on improved quality and productivity, with men-
tions of minimising miscommunication and improving collaboration within development
teams. Although, it was recognised that a design system requires some initial invest-
ment, which makes it a more difficult idea for stakeholders to adopt [55]. Surveys regard-
ing the success of design systems [20] [21] found challenges such as low adoption rate
of the system, technical debt, and systems not having what the users needed. Surpris-
ingly, only 40% of design systems were deemed successful, despite the many benefits

such a system could bring.

The perceived disadvantages were often related to technical issues as experienced by
software developers. Half of all the participants reported issues with needing to custom-
ise a library and the additional work caused by it. Half also reported version updates with
breaking changes as a slowing factor in their work process. These issues are a given
when working with third party libraries. First, if a system is not specifically made for the
project, it will almost certainly not meet all needs out of the box. Second, version updates

are a necessary part of development and not a negative matter in and of itself. Usually
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they are the opposite, as they add new features, fix existing bugs, and add other im-
provements. However, breaking changes cause issues to the users of the library and are
not an intended effect. Developers of a library need to pay attention to not introduce new
bugs and to avoid known breaking changes, even though they are not always avoidable.
Proper version history and release notes are also necessary to give control to developers

to decide which changes they want to adopt and when.

Other issues, i.e., poorly made design systems, unnecessary bloat, and the high initial
effort of adopting a design system were reported less often. As mentioned, the effort
required by such systems was recognised by existing literature, and it should be taken
as a necessary part of using a design system, much like any other investment. Other
issues could be categorized under technical debt in general as reported by surveys [20]
[21], although not outright mentioned. The same surveys also brought up systems lack-
ing what the users needed, which relates to the previous paragraph speaking about
needing to customise existing libraries. To summarise, existing literature mentioned
some limitations, such as technical debt and a lack of needed features, on a very general

level, while more specific limitations were recognised in this study.

Participants in designer and marketing roles did not find as many individual challenges,
and due to the small number of designers interviewed, it is difficult to report any big
common themes coming from them as a group. The effort and time required to use a
design system was mentioned by two out of three designers. This is expected, as de-
signers would likely be aware of just how much effort designing such a system takes.
Two out of three designers mentioned that design systems often did not include every-
thing needed by the project, or even that a design system is never fully complete. Existing
literature did not cover the differences in perception of design systems between users in

different roles, as was done here.

The perceived advantages followed existing literature, and no new viewpoints emerged,
though the interviews offered more insight into the perceived advantages. All participants
reported experiencing improved development speed and consistency in their work due
to working with a design system, though some to a larger degree than others. Developers
did not need to spend additional time implementing elements when they could reuse the
same building blocks for the application. A design system would also save them some
mental work not needing to think about design decisions and having many questions
already answered and those answers documented in one place. Similarly, designers
could spend more time on designing for their specific application rather than working on
individual elements. Reducing the amount of repeated work also worked to improve the

consistency of quality of an application. The larger the product, the more tangible the
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gained benefit would presumably be. Having standardised elements ensured that every-
thing looked and functioned as it should. This was true both for developers and design-
ers. Developers could trust that, with a design system, the end result would look the
same regardless of who made it, and the visual direction of the project would not change
even if it were to be handed over to a new designer. While the intrinsic value of cohesive
design may not be as much of a priority to developers as it would be to designers, de-

velopers also appreciate a consistent quality of work.

The majority of participants, nine out of ten, reported improved communication and col-
laboration. A design system would help keep developers and designers on the same
page about what was required. Collaboration between developers also allowed for more
consistency in their work. Having the design related information documented in one place
provided a ground truth that everyone involved in the development process could turn
to. Additionally, having a design system in a project was thought to help onboard new-
comers on a project, as important information about design decisions and element im-

plementations would be readily documented.

Despite the many limitations associated with design systems, all of the participants were
seemingly open to using them in their projects, as long as they were built and docu-
mented properly. Designers had, as perhaps expected, a more positive attitude towards
design systems as a whole and thought of them as a necessary part of the process of
designing and developing large applications. Many developers, too, expressed that they
would like to use design systems in their future work. Any well-made design system
would likely bring the perceived benefits, but avoiding the limitations requires careful
consideration of which system to use. Creating a dedicated design system for a project
ensures the system answers the application’s needs, and unwanted updates can also
be avoided when the system is made by the project team. This of course requires a large
amount of work and is a big investment of resources. On the other hand, a small appli-
cation may not need all that, and an existing library could suffice. Choosing an existing
library then requires consideration of whether it has everything necessary, or if it would
demand changes. Seeing as using a design system is always a trade-off of some sort, it
really depends on the project how and if such a system should be used, and there is no

universal solution.

6.2 Different groups as users of a design system

Developers and designers are the main target users of design systems, but one question
posed in this thesis was whether other stakeholders, such as marketing staff, could ben-

efit from using one. That raised another question: how could the needs of such different
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user groups could be supported by the system to make it more accessible? The core of
a design system is the same regardless, but could documentation have room for in-

creased approachability?

Most of the developers were most concerned with looking at how elements of the design
system are used in code. This was not unexpected, as the core of their work relates to
code in one way or another. Other parts of documentation were also mentioned, but the
priority of other parts depended on the context, e.g., working in an unfamiliar project
could necessitate a more thorough examination of the system as a whole. Some devel-
opers were more concerned with design decisions than others, such as looking for more
high-level guidelines like general use examples, accessibility definitions, or usability in-
formation. This depended mostly on their personal interests, such as preferring to work
in the frontend. The professional backgrounds of these individuals differed, as some had
little experience with product design or using design systems before, while others had
used these systems a lot. There was no direct correlation between their background and
documentation use. Some also felt that having a dedicated Ul designer in a project meant
that they themselves had no reason to look for design documentation instead of technical

details, as they had little to do with design decisions to begin with.

Another key theme that emerged from developers regarding documentation was version
history, which almost all of them mentioned. They wanted to know what changes each
new version of the system contained so that they could make informed decisions about
adopting them into their work, especially knowing how much additional work breaking
changes could cause. This is an obvious answer in hindsight, but it was not expected

when planning the interviews.

Designers as a group did not report using any specific part of documentation more. Some
of them mentioned looking at everything, while others mentioned looking at general use
examples for elements. When asked how their role impacted their answer, they recog-
nised that as a designer they did not look for functional information as much as they
would as developers. They were able to make this distinction because they also had

previous experience of working as software developers.

Perhaps expectedly, the needs of developers and designers differed somewhat, with
developers prioritising technical and functional information and designers looking at de-
sign systems as a whole, but the needs of both could be met well without disrupting
either user group. The research questions chosen for this thesis assumed that new in-
formation could be gathered regarding marketing staff and their inclusion in the develop-

ment process. The assumption in this thesis was that marketing staff could benefit from
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using design systems to make prototypes for sales demonstrations without needing to
involve designers or developers, if the systems were made more accessible to non-tech-
nical users. This idea did not gather much encouragement, though apart from one par-
ticipant who was firmly against it, there were no strong opinions on the matter. There
may not be a situation where marketing staff needs to create prototypes without any
input from designers. Both groups have their own areas of expertise, which cannot be
replaced even with a well-made design system. Regardless, two out of three designers
thought of making prototypes with design systems as a good thing and something that
was done often, with the right stakeholders involved. Existing literature did not explore
the question of marketers using design systems in depth, so this thesis was able to offer

some elementary insight into whether the idea gathered support in real-life projects.

Similarly, trying to accommodate for the needs of less technical users was not encour-
aged. It was thought that if there was a need for such different stakeholders to use the
same system, they would benefit from separate documentation instead of trying to make
the same one usable for all groups. It was also thought that it may not be possible to
make a design system so accessible that anyone without designer or development ex-

perience could use one to its full potential.

6.3 Designing a design system

Existing systems and available knowledge on the matter were extremely helpful when
creating a new design system. The foundations of such a system, such as which ele-
ments and information should be included and how information should be organised, are
shared across design systems and were easily applicable to this system as well. The
most interesting and useful part of the design system seemed to be the individual use
case examples for each Ul component. They were mentioned as being useful in inter-
views by participants involved in the client project, and special attention was given to

designing the use cases when initially creating the system.

The design system and its documentation were generally comprehensive enough as re-
ported by interviewees, though some things could still be added. Two things mentioned
were layout instructions and information about component states. Component states are
a common part of component library documentation, and a good addition for further de-
velopment. Information about layouts and how they differ in different scenarios is also an
interesting addition and should be considered in the future. The existing systems used
as inspiration did not seem to include such information, which is why the idea never

occurred in this system either.
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The same advantages were reported for this design system as described in 6.1, but
fewer disadvantages were mentioned than by the other participants. The only limitation
mentioned by multiple participants was the time required to build a design system and
its related component library, which makes sense, as the system was specifically made
for the application by the project team. Other challenges, such as lacking features, break-
ing changes introduced by version updates, or unnecessary bloat were either not faced
or at least not reported. This would also be explained by not using a third-party design
system: the system was built as different elements were needed and according to emerg-
ing needs in the project, so there would mostly be necessary features. Because the sys-
tem was also built by the project team, there were no unwanted changes since updates

were only made when needed.

Although the design system got positive comments and only a few improvement sugges-
tions, it is somewhat difficult to truly say how successful the system was. First of all, only
five participants were at least somewhat involved in the client project, so the sample size
was not very large. One of the designer participants only had surface level familiarity with
the system, so they had little to say about it. One developer participant had worked on
the project in the beginning when the system was not as complete as it is now, so their
experiences were also limited, leaving only three participants who had more hands-on
involvement with the system. Secondly, the development of the application was already
in progress while the design system was being created, and the documentation was only
finished when a considerable amount of work was already done. That is why the benefits
reaped from the system may be smaller than if it had been done before building the
application. All in all, the positive perceptions reported by participants suggests that the
design system is at least a good basis for further development, especially if it is used in

other projects with the same client in the future.

Some case studies within existing literature explored the creation of a design system and
the perceptions of the development teams using them, and this thesis can be regarded

as another case study to supplement the research.

If a similar study was to be conducted in the future, it could include some improvements.
Including a comparison group as was done here is a good idea, but it could be wiser to
study the experiences from development without a design system and compare those to
a development process using one. The initial plan for this thesis was to interview devel-
opers before using a design system, during development with one, and after develop-
ment is complete. Because the project moved quickly, there was no time for interviews

before development. Due to the changing specifications for the initial thesis topic, the



49

research process also had to be altered, which caused some challenges in the begin-
ning. It would also be wise to ensure that all participants are on the same page about
what a design system means to them. For many developers a design system was mostly
equal to a component library, so their answers focused on that. Only towards the last
interviews it was realised to discuss each participant’s understanding of the concept be-
fore progressing with the interview. If this was done from the beginning, there might

have been broader answers from some participants.

Examining the opinions of purely marketing staff was left minimal, as all the participants
in marketing roles were also designers. With a larger sample size and more diverse par-
ticipants, perhaps better knowledge could have been gained. If participants in only mar-
keting roles were interviewed, they may have been able to give more information about
marketers’ needs and experiences specifically. This may have also given more positive
attitudes towards marketers using design systems on their own for marketing purposes,

which some literature encouraged, but the interview results did not.
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7. CONCLUSIONS

The aim of this thesis was to explore the experiences of different stakeholders with using
design systems in a software development process, and what advantages they per-
ceived with using one. This included examining whether members of marketing staff
could benefit from a design system and even use one for sales purposes, if the system
was made more approachable for less technical users. This formed another research
question, asking how the needs of different stakeholders could be considered in a system

and its documentation.

The perceived advantages as reported by interview participants followed existing litera-
ture exactly, which mentioned increased development speed and saved time, consistent
quality, and improved communication and collaboration as main benefits of using a de-
sign system in software development. Some of the challenges were mentioned in litera-
ture, such as the initial time investment or lacking features, but more specific challenges
were found in the interviews. Participants reported issues with design systems lacking
what they specifically needed and having to accommodate for missing features, version
updates sometimes introducing breaking changes, poorly made design systems, unnec-
essary bloat caused by design systems, and the required initial effort to create or adopt
a system. All participants were open to using a design system in their work, if they were
built and documented properly. Some limitations, such as requiring effort to build or
adopt, cannot be avoided. The trade-off of effort to benefit should be considered in each

unique situation

A design system can have many user groups, with the main ones being designers and
software developers. Both groups have their own needs and use cases for such a sys-
tem, but the needs of both can be met well without disrupting either user group. The
documentation should continue to reflect its main user groups, and it may not be neces-
sary to bring less technical stakeholders, such as marketing staff, into the mix. While
involving marketing staff in the development process itself is not a bad idea, it was not
encouraged to specifically account for their needs to try to make a design system and its
documentation more accessible, with the risk of losing information important to other

user groups. If necessary, separate documentation should be considered.

This thesis also included creating a design system for a client project. Literature about
building an effective system, and existing design systems were used to derive best prac-

tices for building one. The project participants reported the same advantages as the
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comparison group, but fewer disadvantages. The only common limitation was the design
system requiring work to design and build. The fact that the system was specifically made
for this project meant that it met mostly all needs, did not miss features or add anything
unnecessary, and unwanted updates with breaking changes could be avoided. Despite
the mostly positive opinions regarding the system, it was difficult to truly say how suc-
cessful it was due to the small number of participants who were involved, and because
the design system was built while the client application was already in development. This
meant that the gained benefit was smaller than it would have been otherwise. However,
the design system is at least a good basis for future development, especially if used in

other projects.

The findings of this thesis can be used to encourage the use of design systems in future
software projects both within the company and in general, and to bring awareness to
specific pitfalls of design systems in order to avoid them when possible. The findings
regarding design system documentation can be used to create documentation that
serves at least the main user groups, software developers and designers. The case for

making design systems accessible to non-technical stakeholders remains to be seen.
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APPENDICES

Appendix A, Project specific question set

General Experience with Design Systems

e On ascale from 1 (completely unfamiliar) to 5 (very familiar), how familiar are you
with design systems?

e Can you briefly describe a recent project where you used a design system? How
was it used?

Benefits and Challenges of Using a Design System
I) General
o What benefits do you see in using a design system for software development?

e Have you encountered any challenges or limitations when working with the de-
sign system? What were they?

e Are there any missing components or features that would make the design sys-
tem more useful to you?

II) Efficiency of Work
o Has the design system improved the speed and efficiency in your work process?

e Can you think of an instance where the design system noticeably sped up or
slowed down your work? What was the impact?

[11) Quality of Output

e Has the design system improved the consistency of your work output in terms of
visual or functional quality?

e Do you think a design system makes it easier to maintain or scale the product
you're building? Why or why not?

Documentation

e What parts of the design system documentation do you find most useful (e.g.,
examples, usage guidelines)

o How does your role impact your opinion?

e If you could redesign the documentation for this design system, what features or
sections would you add or improve? Would you remove something?

Role-specific Questions

I) Software Developers



56

e How does the design system impact collaboration and communication with de-
signers or other developers?

o How well does the design system integrate with your existing tools and develop-
ment environment?

e Do you feel the design system makes it easier for new developers to onboard
projects?

II) Marketing Staff

e How do you use a design system for creating quick sales demos or marketing
materials? Have you used one for such purpose before? Could this design sys-
tem be used for such a purpose?

e Are there any elements of the design system that could be more accessible or
user-friendly for non-developers?
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Appendix B, General question set

General Experience with Design Systems

e On ascale from 1 (completely unfamiliar) to 5 (very familiar), how familiar are you
with design systems?

e Can you briefly describe a recent project where you used a design system? How
was it used?

Benefits and Challenges of Using a Designh System
I) General
o What benefits do you see in using a design system for software development?

e Have you encountered any challenges or limitations when working with a design
system? What were they?

e How does a design system impact collaboration and communication with design-
ers or other developers?

e Do you feel a design system makes it easier for new developers to onboard pro-
jects?

II) Efficiency of Work

e How would you compare the speed and efficiency of your work process when
using a design system versus without one?

e Can you think of an instance where the design system noticeably sped up or
slowed down your work? What was the impact?

[11) Quality of Output

e How would you compare the consistency of your work output in terms of visual
or functional quality when using a design system versus without one?

e Do you think a design system makes it easier to maintain or scale the product
you're building? Why or why not?

Documentation

e When using a design system, what parts of the documentation do you find most
useful (e.g., examples, usage guidelines, code snippets?)

e Inyour opinion, what should design system documentation always include? What
could be left out?



Appendix C, Background information questionnaire

Background information
e Current work role
o Areas of expertise
o Responsibilities

Previous work roles

o Areas of expertise

o Responsibilities

Number of years working in your field

Educational background

Any experience specifically related to product design

58
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Appendix D, Informed consent form

Informed consent form

The purpose of this study is to examine the perceived benefits and disadvantages of
using a design system in software development from the perspectives of software devel-
opers and other stakeholders.

By signing this informed consent form, you acknowledge that you have been informed
about the purposes of this interview and that by agreeing to participate in this interview
you accept that your information will be collected, and your answers will be used in the
study as described. There are no risks involved in participating in this study.

Participating in this study is voluntary, and you may withdraw from the interview or stop
your participation in this study at any time without reason. While background information
will be collected, it will not be used in a way that you can be recognised.

The interview audio will be recorded and transcribed, unless otherwise requested by the
participant. The recording will be appropriately disposed of after the study is completed.

Interviewer signature and date

Interviewee signature and date



