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Abstract
Software user interface reusability and consistency, both on design and programming
level, have been identified issues since graphical user interfaces became more common
in the 1990s. Traditional component libraries, style guides and pattern libraries have
aimed to solve these issues, but designer and developer assets have been separated in
them and they have not identified the importance of organisational responsibilities. In
recent years, a phenomenon called design systems has emerged aiming to solve these issues.

The literature review of this thesis studies design systems first asset-wise, comparing it
to the traditional component libraries, style guides and pattern libraries. Secondly, the
thesis investigates organisational factors, specifically, the distributed model of running
the design system, where product teams take the responsibility in contributing assets to
the system. The empirical research of this study is a qualitative case study consisting of
seven product teams in a large Finnish software company. Three of these teams were
observed co-located to them. Among the seven teams, different contexts of utilising the
design system were attained. The empirical research generates understanding how the
distributed model of running the design system works works optimally in the context of
a large, multi-product software company.

The thesis states that the success of design system boils down to providing concrete
assets – that are the building blocks of everyday designer and developer workflows –
instead of only abstract guidelines and patterns; combining these assets into a shared
platform where designs are directly linked into code, enabling a single source of truth;
and focusing on facilitating collaboration between relevant teams. Communities of
practice are one way of organising inter-team coordination: building a culture of sharing
where practitioners themselves are encouraged to form groups of knowledge sharing, and
engaging only those practitioners that deeply relate to the matter, enable reuse and
consistency between teams.

Keywords Design system, Distributed model, Style guide, Component library,
Pattern library, Community of practice, Organisational design,
Large-scale agile software development
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Tiivistelmä
Ohjelmistojen käyttöliittymäratkaisujen uudelleenkäytettävyys ja yhtenäisyys, sekä
suunnittelu- ja ohjelmointitasolla, ovat olleet tunnistettuja haasteita aina graafisten
käyttöliittymien yleistymisen myötä 1990-luvulla. Perinteiset komponenttikirjastot,
tyylioppaat ja suunnittelumallikirjastot ovat yrittäneet ratkaista näitä ongelmia, mutta
suunnittelu- ja ohjelmointiresurssit ovat olleet erillään ja organisatorisia vastuita ei ole
tunnistettu. Viime vuosina käsite suunnittelujärjestelmä (design system), joka pyrkii
ratkaisemaan kyseiset ongelmat, on noussut puheenaiheeksi ohjelmistoteollisuudessa.

Diplomityön kirjallisuuskatsaus tutkii suunnittelujärjestelmiä ensin resurssien kannalta,
verraten niitä perinteisiin komponenttikirjastoihin, tyylioppaisiin ja suunnittelumallikir-
jastoihin. Toiseksi työ tutkii organisatorista puolta, etenkin suunnittelujärjestelmien
hajautettua mallia, jossa tuotetiimit tuottavat resursseja järjestelmään. Työn käytännön
osuus on seitsemän tuotetiimin laadullinen tutkimus, mistä saavutettiin monipuolisia
havaintoja järjestelmän hyödyntämisestä. Kolmea tiimiä tutkittiin paikan päällä.
Tutkimus toteutettiin suuressa suomalaisessa ohjelmistoyrityksessä.

Tutkimus toteaa, että suunnittelujärjestelmien menestys on seuraavien tekijöiden an-
siota: konkreettisten, suunnittelu- ja ohjelmointityössä suoraan käytettävien resurssien
tarjoaminen, abstraktien suunnitteluohjeiden ja mallien sijaan; näiden suunnittelu- ja
ohjelmointiresurssien yhdistäminen jaettuun alustaan, jossa suunnitteluresurssit ovat
yhdistetty ohjelmointiresursseihin; ja merkityksellisen yhteistyön fasilitointi tiimien välillä.
Toimijayhteisöt ovat yksi tapa järjestää tiimien välistä yhteistyötä: kulttuurin rakenta-
minen, jossa suunnittelijoita ja ohjelmistokehittäjiä kannustetaan muodostamaan itse
tiedonjakoryhmiä, sekä vain syvästi asiaan liittyvien henkilöiden osallistaminen ryhmään
mahdollistavat uudelleenkäytön ja yhtenäisyyden tuotetiimien välillä.

Avainsanat Suunnittelujärjestelmä, hajautettu malli, tyyliopas,
komponenttikirjasto, suunnittelumallikirjasto, toimijayhteisö,
organisaatiorakenne, isojen organisaatioiden ketterä ohjelmistokehitys
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Esipuhe

Siinäkö se oli? Ajatukseni, kun puolen vuoden yhtäjaksoisen diplomityöahertamisen
jälkeen ei olekaan enää mitään lisättävää. Ja samalla, koko hartaudella vietetty
seitsemän vuoden yliopisto-opiskelu. Laittaa miettimään.

Eipä olisi vuonna 2011 arvannut, mitä tuleman pitää. Jotain tietokonehommia
pienellä twistillä tarkentui tietoliikennetekniikan kautta informaatioverkostoihin,
informaatioverkostot koodaamiseen, koodaaminen käyttäjäkeskeiseen suunnitteluun.
Alla kuplien pohdinnat siitä, miten omalla panoksellaan voisi auttaa yhteiskunnalli-
sissa haasteissa aina paremmin.

Kiitos TLT-jäbille, IV’13:lle, VSO:lle. Opiskeluaikojen pihvi – järjestöhommat – ja
niiden kautta vietetyt unohtumattomat hetket. Vaihto-opiskelu Alankomaissa; tekee
hyvää laajentaa tajuntaa kansainväliseen kontekstiin. Kiitos koodikomero, kolmin
on mukava komeroitua. Kiitos porukoille, jotka tuitte kouluhommissakin tähän
pisteeseen.

Kiitos Elisalle mahdollisuudesta tehdä dippa aiheesta, joka on noussut ilmiöksi softa-
alalla, mutta jonka päällä on paljon kysymysmerkkejä ja jota ei ole akateemisesti
tutkittu. Fiilis siitä, että työllään on mahdollisuus vaikuttaa maailmanlaajuisen
ohjelmistokehitysongelman ratkaisemiseen, on huikeaa. Kiitos Jouni Linkola ja Elisan
design system -tiimi sparrauksesta, kiitos Marko Nieminen akateemisesta tuesta.

Kuten jo ala-asteen päätösjuhlassa laulettiin: Turvallista matkaa me toivotamme
näin, on aika purjeet nostaa ylöspäin. Opiskelujen lopullinen vaihtuminen työelämään
on samaan aikaan sekä haikeaa että toivottua: taakse jää mahtavia muistoja, mutta
edessä myös paljon mielenkiintoisia asioita, joihin tarttua. Eli ei muuta kuin katseet
eteenpäin ja oikeisiin töihin!

Itäisellä Teatterikujalla, 29.5.2018

Miika Ruissalo
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"Always design a thing by considering it in its next larger context – a
chair in a room, a room in a house, a house in an environment, an
environment in a city plan."

– Eliel Saarinen
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Abbreviations and terminology
Agile Software development approach that emphasises self-

organising and cross-functional teams, with iterative
development cycles

Component library Library containing company-specific user interface as-
sets in specific front-end programming languages

CoP Community of Practice; an interest and domain spe-
cific group of people that aims to provide knowledge
sought for, stemming from these practitioners’ own in-
terest, facilitated by a culture where sharing is explicitly
encouraged

CSS Cascading Style Sheets, language for styling HTML
elements

Design system team A team dedicated to advancing design system related
work

DevOps Development Operations, advocates and implements
automation and monitoring in software development

GUI Graphical User Interface, method of displaying content
on a screen in a graphical format

HTML Hypertext Markup Language, language for creating and
displaying web pages

Pattern library Library containing company-specific user interface as-
sets, typically in HTML and CSS

Product team An agile-defined software development team
Systems team See Design system team
UX User experience, activities and results of user-centered

development processes



1 Introduction

The value of design has only recently been understood in software business. In
the turn of the millennium, user experience (UX) design was simply not a business
priority for the majority of software companies (Chapman and Plewes, 2014). How-
ever, as technologies have matured and competition has increased among software
companies, user experience and design in general have been gaining a status as the
next competitive edge (Anderson et al., 2010; Heikkinen and Määttä, 2013).

At the same time, scaling software design and development effectively in large
organisations has been found out to be a daunting task: as an organisation creates
an ever-increasing amount of products with new employees onboarding all the time,
it faces new challenges. As stated by Leffingwell (2007), coordination and knowledge
sharing between teams is a widely spread problem in contemporary large software
organisations practising agile software development methods. Issues like reusability
of solutions and user experience consistency across the organisation begin to arise
(Curtis, 2009; Gale, 1996). In an industry research, 59 % of the studied enterprises
reported improving consistency is a relevant problem for them (UXPin, 2018). For
example, Spotify and Airbnb have been fighting with their design consistency while
their organisations are growing (Wood, 2016; Cleave, 2017). As can be seen, while
the importance of alignment and reuse has been recognised, they are hard to achieve
in the rush of everyday minutiae.

There have been prior attempts to salvage the issue of user interface reuse and
consistency. Component libraries aiming to solve the problem on programming level,
and style guides and pattern libraries on design level, started to become commonplace
in the software industry in the 1990s (see Krueger, 1992; Gale, 1996; Malone, 2017).
However, as Gale (1996) states, design and programming assets have been largely
disconnected from each other, and as such, thorough attempts to reach user interface
reusability and consistency through style guides have failed.

Recently, to remedy the aforementioned problems in component libraries and style
guides, a new concept called design system has risen in the industry (see e.g. Curtis,
2017a; Anne, 2017; Kholmatova, 2017). These sources list the direct connection of
design and development assets, and the focus on organisational issues as key reasons
for a greater success in achieving reuse and consistency in user interface design and
programming. However, the concept is still very novel and academically undefined.
Therefore, this study shall first clarify how design systems aim to solve the problems
of reuse and consistency, by presenting its assets and what new the concept brings
compared to the traditional counterparts of component libraries and style guides:
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Research question 1a: What assets does a design system consist of?

Research question 1b: What benefits do the assets of a design system
bring over the traditional style guide and pattern library?

The industry has recognised that a substantial part of the success of design systems
is how it is operated in an organisation: design systems are not a one-off project,
but a way of developing software (Curtis, 2017b). Earlier academic research has
also identified the need for defined responsibilities regarding the successful operation
of style guides (Gale, 1996). Recently, a practice aiming to solve large-scale agile
software development related coordination and knowledge sharing problems, called
Communities of Practice (CoP), has emerged (see Paasivaara and Lassenius, 2014).
A community of practice is an interest and domain specific group of people that aims
to provide knowledge sought for, stemming from these practitioners’ own interest,
facilitated by a culture where sharing is explicitly encouraged (Wenger et al., 2002).
Therefore, this study secondly researches existing industry and academic knowledge
regarding these topics; with the aim of understanding how to reach the goals of
design system – reuse and consistency.

Research question 2a: What processes does a design system consist
of?

Research question 2b: What different organisational models are there
of running the system?

Research question 2c: How can communities of practice be utilised to
solve reuse and consistency problems?

A design system needs to be applied into a company’s often multifaceted context
that includes different organisational structures of teams, products, technological
decisions and realities in the running of a business. The empirical research of this
thesis focuses in a case study of a large Finnish IT and telecommunications company,
which has been in the forefront of adopting design systems. The company has a
multitude of software products in development. It has embraced a model of running
the design system where product teams contribute common assets to the system.
The term product team is chosen to underline the fact that a software development
team consists of not only software developers, but designers too. This model, where
product teams take responsibility of contributing assets to the design system, is
called a distributed model, as opposed to a centralised model, where a dedicated design



12

system team takes responsibility in generating the assets to the system (Curtis, 2015).
As the case company embraces the distributed model, they are interested in how to
enable the full potential of this model:

Research question 3: To reach relevant user interface consistency and
reuse in a large organisation with many different products, in a dis-
tributed manner, which factors enable product team commitment to
contribute to the system?

Through researching these questions, the thesis develops understanding of how
user interface consistency and reuse can be achieved in a large organisation, so that
product teams take responsibility in it. While the broader concept of a design system
is new, academic literature can be found from the traditional senses of related assets
and processes of what are considered under design systems. Thus, the thesis will
build on existing academic knowledge on component libraries, style guides, pattern
libraries and organisational design. Then, the thesis will add on this prior academic
perspective with specific design system knowledge from the industry.
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2 Literature review

In this chapter, the thesis describes the concept of a design system based on existing
industry and academic knowledge. Starting from the rise of design culture in software
business, in chapter 2.1, this thesis places design systems into the evolution of the
software business – design, too, needs to scale as organisations and user bases grow
and mature with technology. After this consideration, the study proceeds on to
defining design systems in chapters 2.2 and 2.3. Finally, in chapter 2.3.3, the thesis
investigates the utilisation of communities of practice in solving reuse and consistency
problems in large-scale agile software development.

As a design system consists of many assets and practices familiar to the industry
and academic literature (see Gale, 1996), this thesis shall first use academic literature
to plant the assets and processes of a design system on a familiar soil. Then, using
multiple industry thought leaders as sources, the thesis presents how design systems
have solved some of the problems that have existed in the traditional assets, and
how the improvements in design systems have contributed for software development
practices. Chapter 2.2 considers these topics from an asset point of view, while
chapter 2.3 extends them to organisational aspects. Therefore, this chapter shall
provide the literature review perspective to research questions 1 and 2, which shall
later be augmented by empirical research.

Mixed terminology is used about design systems, its contents and related concepts.
Terms design system, design language, (living) style guide, pattern library and
component library are often used interchangeably, but inconsistently (see Curtis,
2017c). In the following chapters, where the aforementioned concepts are discussed,
the thesis opens up what is being considered under each term and provides a synthesis
of the most used terms.

2.1 Design in software business

User-centered design in the context of software first emerged as usability studies
in 1980s and 1990s (see Gould and Lewis, 1985; Nielsen, 1994). Over time, in
early 2000s, emphasis was gained by more holistic user experience design (McCarthy
and Wright, 2004). Late 2000s saw design thinking starting to gain ground as a
facilitator for innovation in software companies (Martin, 2009). However, the reality
in most software companies is further from this academic perspective – design has
often been overlooked in software development (Winograd, 1996). Before the turn
of the millennium, many companies still encompanied rigid, waterfall-like software
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development processes. A stereotypical waterfall process includes staged one-off
specification and implementation phases. This, in turn, results in a situation where
implementation stage user feedback and iteration was minimal, causing usability
and user experience problems. (Boehm, 1988) Furthermore, many of the design
tasks were included in the developers’ workflow and dedicated software designers
were sparse (Winograd, 1996). This can be traced down to the fact that personal
computers and graphical user interfaces only got commonplace in late 1980s and
early 1990s (Gale, 1996).

With the advent of Agile software development practices in early 2000s, software
businesses have experienced more successful projects and increased stakeholder
satisfaction (Serrador and Pinto, 2015). However, while user experience and design
in general have lately gained ground as a competitive edge in software business, they
have been an afterthought in the traditional agile processes, such as Scrum (Loranger,
2014). This can be traced down to the era of birth of the Agile movement. In early
2000s, as Agile was conceived, many software companies were still focusing primarily
on features and technologies instead of considering design as the basis for added
customer value. (Nuutinen et al., 2011; Chapman and Plewes, 2014).

Even though Agile considers an incremental approach to software development
and the customer feedback that can be gained by this approach, designers were first
forced into the same sprint agenda as developers – if designers were employed in the
company in the first place. This model suited poorly to understanding customer
needs thoroughly while also creating a lasting design legacy for the organisation.
Consequently, even if the agile approach was a more profitable business than the pre-
vious rigid waterfall process, the user experience of the software was still barred down
by a tunnel vision that was caused by the sprint schedule for designers. (Laubheimer,
2017)

As visionary software companies have succeeded in creating an advantageous
design culture, other companies started to understand the added customer value of
design as well (Anderson et al., 2010). However, as design is initially accepted as a
viable orientation in a software company, often there are difficulties in integrating it
to the software development processes and to the company culture. To understand
these problems and thus measure the design maturity of a company, Nielsen (2006)
has created a user experience maturity model. As shown in table 1, it differentiates
companies based on the attitude towards user experience, availability of resources,
timing of user experience activities, leadership and culture. Similar thoughts have
been presented by Chapman and Plewes (2014), who argue that a design-mature
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Table 1: Characteristics of organisational UX maturity,
adopted from Nielsen (2006)

UX maturity stage Characteristics
1: Hostility Developers simply don’t want to hear about users or

their needs
2: Developer-centered Team relies on its own intuition
3: Skunkworks Guerrilla user research or single external assessments
4: Dedicated budget UX activities are planned for, but it is viewed as a

magic potion
5: Managed There’s an official UX group, led by a UX manager who

thinks about user experience across the organization
6: Systematic process UX quality is tracked and there is an iterative design

process
7: Integrated Company employs user data on what and how to build
8: User-driven corporation User data and design drives the strategy of the com-

pany; holistic customer experience activities

company can be identified by the management making user experience oriented
business decisions – including a more strategic viewpoint, staffing designers who
possess different skill sets, and embracing user-centric design aspects in day-to-day
decisions.

In addition to Nielsen (2006) and Chapman and Plewes (2014), design system
related literature also notes that organisational design improvement challenges lie in
the culture of the company, not in the creation of advanced tools. As an example,
Curtis (2009) considers a shared language as a part of organisational design maturity:
developers and designers often use different terms of software-related concepts, and
the flexibility that is needed during the development in these kind of aspects is a sign
of maturity. As such, Nielsen (2006) argues that to improve an organisation’s design
mindset, and thus create additional user value, means progressing on the concepts
presented in the maturity model. This means that a system cannot only asset-wise
change the mindsets of people.

As an organisation progresses higher in design maturity, there is an evident
shift from evangelising design to operationalising it. User experience professionals
need not promote design in every opportunity anymore; rather, a growing need for
managing organisational design activities and assets has been recognised. (Devanney,
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2017) A similar movement in the software development side has been brought up in
DevOps (development operations), where traditional, manual system administration
tasks have become repetitive and unreliable: as technology becomes more and
more commonplace, solutions need to scale to an ever-increasing user base. Thus,
automation and reproducibility of infrastructural and administrational solutions
became important. (Loukides, 2012)

As software organisations and their product portfolios grow, they also face the
aforementioned kind of scalability issues in design and front-end development (Curtis,
2009):

• Style guides easily become outdated as they are not linked to development, and
they might become bloated and too text-heavy – becoming counterproductive

• Designers and developers reinvent solutions that have been already implemented
in other projects, causing overhead and inconsistencies across solutions

• Designers need to sweat over small details as developers’ interpretations of
designs vary, instead of being able to focus on generating added customer value

Design systems aim to salvage the aforementioned problems by linking designer
style guides and programming component libraries together in a more systematic,
practical manner, and focusing on the organisation-wide applicability. This way,
better reusability and consistency of solutions, and designer–developer communication
can be achieved. (Curtis, 2017a)

As design systems connect many assets that have already existed in the traditional
sense, there is no exact moment when design systems came up to be. However,
forerunners have been identified: as an example, Yahoo had a public, interlinked
web design pattern and component library, with attached organisational activities
in 2006 already. This has been considered as one of the first incarnations of a
design system. (Curtis, 2009) Nevertheless, only in recent years has public discussion
sparked among the following questions, under the topic of design systems: What can
– and should – be unified in software design and development to achieve a meaningful
level of reusability and consistency across products, in a way that benefits the end
users? How should these assets and activities be organised? (see Curtis, 2017a)
Thus, design systems can be considered as a new paradigm in software development.
The next chapters shall consider the aforementioned questions based on previous
academic knowledge and current industry knowledge around the concepts inside
design systems.
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2.2 Assets of a design system

To improve the organisation-wide efficiency and consistency in the creation of user
interface solutions, design systems bring together the following assets – as defined
by popular industry sources, such as Curtis (2017a), Anne (2017) and Kholmatova
(2017):

• design principles

• tone of voice guidelines

• brand assets as a style guide

• pattern and component libraries

In this chapter, the thesis shall go through these assets: what are the assets’ relations
to the traditional concepts, how are they defined in a design system, and what kind
of value do they provide.

2.2.1 Design principles

Forming a backbone for design, principles give a shared base for teams inside an
organisation to judge design decisions and tradeoffs. They are an application of
company values (Urde, 2003) and related to tone of voice guidelines, but apply more
concretely in the context of user experience and interface design. Design principles
can give direction to expressing the brand, or focus in team culture or the design
process. They aim to guide designing digital services beyond the surface – issues that
might not be evident in the more specific assets of the design system. (Kholmatova,
2017)

As company-specific design principles are not very well academically defined, the
thesis shall next consider two examples of design principles from the industry that
provide a different angle to the concept. After concretising some of the different
possibilities in principles by these examples, a more academic viewpoint is taken on
how design principles relate to corporate and product branding in different contexts,
combining this knowledge together with industry sources on design principles.

First, Shopify, an e-commerce software platform provider, has chosen to prioritise
a central user group, focus on simplifying their complex systems, remind on using
consistent language and assets, and creating a polished yet purposeful visual style
(Shopify, 2018). The following list condenses the explanations of the principles:

• Put merchants first: Think about the needs of different types of merchants.
Whenever possible, use research to inform your decision-making.
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• Empower but don’t overwhelm: Even though the systems we design are com-
plicated, they should feel effortless.

• Build a cohesive experience: Use consistent language, patterns, and components
across the interface to make it easier for merchants to get stuff done.

• Be polished but not ornamental: Every aesthetic decision—from how we design
components, to illustrations, and choices about color—should be purposeful.

Secondly, Spotify, a music streaming software company, has chosen to remind about
the tone of voice, usability, accessibility and user experience in design, and finally,
to ration about the real need for a certain feature. They have contextualised their
design principles by asking whether a design is ”in TUNE” (Wood, 2016):

• Tone: Are we using the right kind of tone of voice for our brand?

• Usable: Is it accessible to everyone?

• Necessary: Is that functionality really needed?

• Emotive: Does it feel good to use? Feel like somebody cares?

According to Spotify, giving the principles a catchy acronym has made the principles
easier to remember when defining design quality. For them, it was vital to crystalise
their current most important goals in design, tie them into the music domain, and
align them to the company’s business goals. They also synchronise these principles
with their marketing team in order to unify the company’s brand expression across
different channels. (Wood, 2016)

Kholmatova (2017) proposes that in general, design principles should be relatable,
memorable and limited in number. At the same time, they should be specific enough
to help designers make decisions and judge tradeoffs between options. This is,
principles should not be too vague such as ”make it easy to use”, ”put the user
first” (Wroblevski, 2009). However, there is no clear consensus on which level the
design principles should function: every company has its own context and apply
the principles in different ways (Kholmatova, 2017). As the examples convey, some
principles guide more in branding and some in the process. At the same time, they
can have more directing, yet inspirational and catchy forms.

In a context where a company develops a diverse set of products, it can be hard
to create universal design principles that apply to all of the products but do not
become too generic, or focus too much on only one thematical group. In this case,
product-specific values can provide a meaningful addition – but can also fragment the
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design system. (Kholmatova, 2017) In more traditional product branding literature,
Urde (2003) notes that product brands can still provide added value, even if a
company has a clear corporate brand over individual product brands. As such, every
company must consider their context and define the role between broader design
principles and individual brand principles. This way, design principles can more
successfully align the work of teams focusing on different products and platforms,
yet wanting to create a coherent experience.

2.2.2 Style guidelines

A design system usually includes company brand embracing style guides, both in
the visual and verbal domain. Traditionally, in the visual domain, a style guide
provides brand-defined graphical assets, such as colors, typography, icons and visual
style elements, and guidance on how to use them to achieve graphical and functional
consistency (Gale, 1996). In the verbal domain, tone of voice guides help to express
the company brand defined voice (Meyer, 2016).

According to Meyer (2016), tone of voice has a major impact on the perceived
trustworthiness, friendliness and desirability of the company’s services. As organi-
sations can have many teams and products, the guidelines direct towards cohesive
communication across different teams, and provide best practices. Meyer (2016)
provides an example on how tone of voice can be categorised on four different dimen-
sions: funny vs. serious, casual vs. formal, irreverent vs. respectful, enthusiastic vs.
matter-of-fact. As such, tone of voice guidelines can be more high-level or provided
as very contextual examples, such as how to guide the user when an error arises.

As an example, Firefox, a web browser company, has adopted the scales defined
by Meyer (2016). As can be seen from figure 1, they place each of the extremes of
a dimension at the ends of a line, and on this line, boundaries are displayed where
the preferred brand communication should happen. This is of course contextual –
critical messages show a more serious and matter-of-fact tone than directional or
motivational messages. Firefox also provides examples of these contexts in action,
such as a critical error if the browser crashes, versus, a more directional message
when a web page was not found. (Firefox, 2018)

Proceeding on to brand style guides, they possess a long history – the New York
City Transit Authority Graphics Standards Manual (NYCTA, 1970) and the NASA
Graphics Standards Manual (NASA, 1976) as examples. These traditional style
guides focused on guiding the usage of brand elements, such as typography, imagery
and illustration, colors, layouts and other graphical elements. Since the conception
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Figure 1: Contextual differences in the tone of voice of
Firefox (2018), scales adopted from Meyer (2016)

of graphical user interfaces (GUI), the relevance of user interface consistency across
a company’s software products was noted immediately. Larger platform providers
such as Apple, IBM and Microsoft were the first to publish platform-level user
interface style guides in the turn of 1980s and 90s. Shortly after this, more specific
company-level application style guides followed. (Gale, 1996)

However, comparing the traditional physical domain style guides to contemporary
software development style guides, the domain is vastly different. In the traditional
physical domain, style guides would often only be focused on the visual look of
well-defined physical outputs (see e.g. NYCTA, 1970; NASA, 1976). Meanwhile, in
software development, design is an artefact on which the intricate complexities of
software development are projected onto. As such, design in software development is
more directly concerned in the architecture of the products – sharing similarities to
the architecture of buildings – rather than having use of mere styles. (Taylor and
Van der Hoek, 2007) This is why designs can, and should be linked more closely to
the actual implementations in software development, and style guides can do better.

To convey the design architecture of software products, in the 1990s, platforms
and processes to distribute a shared library of design assets together with their
programming-level implementations were not yet mature. As a result, the realised
code-level implementations of graphical user interface assets would be separated from
designs and designers. Meanwhile, style guides were still seen as designers’ property –
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thus, software developers were not involved in the creation of a style guide. This
caused style guides to differ from the actual implementations of the user interface and
its components, and designers and developers would speak with different terminology.
Furthermore, there were often no defined responsibilities or processes for updating
the style guide. As a result, software company style guides often faced a circle of
abandonment where the guide became outdated. As a result of these drawbacks, the
long-term benefits of having a style guide would diminish. (see Gale, 1996)

As these deficiencies regarding traditional style guides were identified, the thought
of an evolving, collaborative, shared style guide was brought up. In the 1990s, style
guides still existed as paper, but approaching the turn of millennium, style guides
started moving into digital and shared platforms (see Gale, 1996). As mentioned
earlier, Yahoo was one of the first to release an online, public design pattern and
component library in 2006. This is one of the fundamental ideas of a design system:
design and code reside in the same platform, and the implementations are typically
based on plain HTML and CSS – the bread and butter of web. As both designers
and developers are now concerned in the usage of and contributing to the platform,
they are more aware of each others’ work, they are able to use the same terminology,
and mundane design revisions are reduced. (Curtis, 2009) The distribution of user
interface elements, components and templates in a shared platform shall be discussed
further in chapter 2.2.3, and this chapter shall progress further with the distribution
of graphic styles in a design system.

There are industry recommendations to serve primitive common user interface
styles as design tokens. Tokens can contain information such as font properties
or colors, sizes and spacings of elements. They are stored as code-level attributes
in common style definitions, such as $color-text-default. They are purposeful due
to two main reasons: First, if a universal style change is needed, the change can
propagate through all of the company’s products through design tokens. Secondly,
they act as a means of labeling attributes: for example, the aforementioned example
of $color-text-default gives context to the usage of colors, instead of just having a
myriad of traditional hexadecimal (hex) values for colors. This not only helps to
identify what the property is about, enabling designers and developers to use the
same terminology, but also to comprehend the use cases of the tokens. These factors,
in turn, reduce the amount of ”pixel pushing” that otherwise often happens in both
design and development phase: remembering all the small yet common details while
designing and developing, and iterating style-wise incoherently implemented elements.
(Curtis, 2016; Suarez et al., 2017)
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For example, Salesforce, a customer relationship management software company,
has implemented a comprehensive library of design tokens, as depicted in figure 2. It
stores attributes such as background, text and border colors, font styles and sizes,
sizes and shadows of elements, and element animation durations. In essence, this
example shows that tokens can be used in nearly all of the user interface attributes
that a company considers useful to be standardised. (see Salesforce, 2017)

The discussion around design tokens shows that style guides in a design system
are no longer only about the visual details of design. By concretely defining design
decisions in a shared platform as standardised code-level attributes, the gap between
design and development becomes a step shorter (Suarez et al., 2017). They reduce
unneeded mundane work – questions like "What was the element spacing again? Isn’t
that element a bit off?" become rarer. As these kind of style revisions in development
are reduced, designers and developers are enabled to focus on creating additional
customer value, instead of focusing in the small details (Curtis, 2009).

However, the development regarding style guides in design systems has also
sparked discussion regarding how much should be instructed, standardised and
defined exactly. In the industry, the worry has had a few different angles (see Madsen,
2017):

• Standardisation for the sake of standardisation, not for user benefits

• Designs only based on generic components and templates creates a generic user
experience

• Providing too many rules and guidelines slows down work instead of making it
easier

Examples of the aforementioned critique include Windows 8, which changed the
way Start menu looked only to unify the looks with Microsoft’s other platforms. This
gained a lot of negative feedback for not being suitable in desktop environments.
Secondly, the popular web development framework Bootstrap and its themes have
become so popular that companies basing their web design solely on the framework’s
components and themes do not stand out from the mass. Finally, Google’s Material
Design Language is criticised of being too bloated, containing basic user experience
guidelines a designer should already handle – or that the guidelines are in part purely
subjective, even contradictive. (Madsen, 2017)

This critique is not unfamiliar in the history of academic research in user in-
terfaces. Grudin (1989) already noted the vagueness of the term consistency: for
example, a system can be internally consistent, but inconsistent in regard to general
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Figure 2: Snippets from a company’s design token library,
linking design decisions to programming-level shared style

definitions. (Salesforce, 2017)
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practices in user interfaces or in analogy to the physical world. Furthermore, focusing
solely on consistency can shift a designer’s focus away from the user’s job to be
done. Consistency in itself does not take into account different contexts in different
applications that might need to focus on ease of learning, versus, performance in
power tools. Gale (1996) also notes that style guides, which are long and strict often
turn against themselves.

As such, it can be concluded that in order for a style guide to be purposeful,
guidelines need to be informed by user-centered design activities, not the other way
around. User interfaces should not be standardised for the sake of plain uniformity.
The role of a design system’s style guide should be such that it enables the consistent
presentation of a brand and reduces mundane work, but be broad enough to allow
their creative usage to delight users with new, meaningful experiences. (Kholmatova,
2017)

2.2.3 Pattern library

As discussed in the previous chapter, 2.2.2, design systems link style guides to
development assets by providing common user interface solutions and styles in a
programming-ready format, also accessible and usable to designers through a shared
platform. This issue was already noted in early style guide work by Gale (1996),
where the success of a style guide was deemed to be dependent on how it was
integrated to software development.

In a design system’s user interface style definitions, primitive style attributes
can be described as design tokens. However, more complex user interface assets
and solution guidelines can be stored in a pattern library and a component library.
(Kholmatova, 2017) Traditionally, patterns are defined as abstract templates and
guidelines to provide a proven, working way of implementing the actual design
of a common user interface problem (see Van Welie and Trætteberg, 2000), while
components are concrete, technical implementations of them. (Curtis, 2017c) However,
the terms are used inconsistently in the industry, so this thesis shall first shortly
investigate the matter.

In the industry, the terms pattern and component are often used interchangeably
(Curtis, 2017a), but on false grounds from an academic point of view. A popular
definition for the categorisation of user interface solutions, by Frost (2013), considers
atoms, molecules, organisms, templates and pages. This division helps to think about
user interfaces in a more systematic way: what are the parts that can be reused,
and in which level of specificity. These can be basic elements such as buttons, more
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complex components such as date pickers, and further combinations of elements and
components – such as page header with a search bar. Many companies have seen
benefits of adopting this categorisation to an extent, but using more industry-related
terminology, such as elements, components and templates. (see Kholmatova, 2017)

While the categorisation has been found useful, it also creates confusion in
terminology: a component library would hold not just components, but elements and
templates too. Other technical definitions, such as a layout framework, would be
most usually included too. This ambiguity and the programming-oriented nature
of the term can be seen as a reason for the commonplace industry adoption of the
term pattern library, which considers a broader approach to storing user interface
assets – even if oftentimes it did not contain actual abstract patterns, but concrete
implementations of a company’s common user interface needs. Storing implemented
solutions rather than abstract patterns is often more useful in the context of companies,
where practical reusability is needed (Curtis, 2017b,c). Still, some companies do also
benefit of more abstract patterns when specific implementations do not suit all use
cases (see Kholmatova, 2017).

Due to the aforementioned kind of industry usage of the term pattern library, in
this thesis, the term shall refer to a library of user interface solutions, which can
contain actual abstract patterns, but also implementations of them in the form of
shared CSS styles and plain HTML markup examples. Respectively, due to industry
usage, the term component library shall refer to front-end programming framework
and platform specific implementations, based on the pattern library shared CSS
styles and HTML markup. If product teams use this framework, they are directly
able to utilise the components in it, thus saving additional time (Suarez et al., 2017).
See figure 3 for a reference of the relationship of these libraries. The dashed lines in
the figure imply the level of synchronisation; this shall be discussed after the benefits
of having a pattern library are presented.

The pattern library enables one of the key goals of a design system: it removes
user interface inconsistencies and improves reusability across platforms and products.
This can be achieved by keeping the pattern library as the source of truth regarding
a company’s user interface solutions. A source of truth is important when there
are multiple teams working on different products, platforms and technologies, but
consistency and reusability is needed. This way, designers and developers can rely
on having a source of up-to-date user interface assets, and platform-specific designer
and developer libraries can be created based on the pattern library. (Kholmatova,
2017; Suarez et al., 2017)
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Figure 3: The relationship between a design system’s pattern
library and its derivatives, designer and developer assets. The
dashed lines refer to the level of synchronisation, where more

dashes imply a greater level of automatic synchronisation.
(see Kholmatova, 2017; Suarez et al., 2017)

As the shared CSS styles are used in all of the suitable component libraries, changes
to the styles propagate directly to all of them – a large benefit for keeping style assets
up-to-date. However, as of the writing of this thesis, the synchronisation between
designer and developer asset libraries is not yet automatic due to the differences in
the technical nature of the assets. This is why a clear process to keep these assets
up-to-date, supported by the design system team, is needed. (Suarez et al., 2017)
From another point of view, Kholmatova (2017) argues that it is not mandatory for
the assets to be fully synchronised; what is vital, is that the naming and structure
of the assets, and the understanding over the usage of the design system is shared
among designers and developers.

Considering the advantages of a pattern library, which provides usable (Van Welie
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and Trætteberg, 2000), accessible and tested (Suarez et al., 2017) solutions to
organisation-wide common user interface design problems, it can be seen that a
design system reduces repetitive everyday tasks, enabling designers and developers to
focus on creating added user value. (Kholmatova, 2017) However, to enable a design
system to thrive on a longer term, technical assets are not enough. Next, the study
shall investigate organisational practices to support the the usage and evolution of a
design system.

2.3 Organisational factors

As has already been touched upon in this thesis, many of the problems regarding
the traditional style guides have related to no-one taking ownership of the assets,
facilitating its’ beneficial use and advocating it. Without defined responsibilities, the
following questions remain unanswered (see Gale, 1996; Frost, 2013):

• How does one use the system?

• Who is responsible for contributing into the system?

• Who helps with questions regarding the use of the system?

• Who advocates the use of the design system, both for teams and management?

• Who curates, leads the overall visual style and technical tooling of the system?

Without defined processes and responsibilities, many of the related activities
in the design system can become ”no-mans land”, and as such, the system would
stagnate into an outdated, partial or out of sync state. Gale (1996) already discuss
the idea of a dedicated ownership for solving the problems in a traditional style
guide. However, at the time, the issue was only briefly touched upon and no concrete
process was outlined. Therefore, this thesis shall next look at such a process.

2.3.1 Process of utilising the system

To successfully utilise a design system, designers and developers first need to gain
a clear mental model on how to use the system, to deal with contributing to the
system and with issues regarding the system. An example of this kind of process is
in figure 4. It outlines the possible decision paths while looking for a pattern in the
design system. As can be seen, the crucial questions are: Can an existing pattern be
used? Can the use case be fitted to the pattern? Or, can the pattern be modified to
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Figure 4: Example of a certain company’s process of using
and contributing patterns in the design system. Adapted

from Frost (2013).
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fit the use case? Can others benefit of a pattern you are creating? How do I submit
a pattern? (Frost, 2013)

Related to the aforementioned process, Curtis (2017b) argues that a design system
team is needed to facilitate the use and advancement of the system – design-wise,
technically and organisationally. To achieve this, the team leader(s) must possess
skills respectively in design, programming and project management. Depending on
the company, part-time commitment to the team can be enough, and the team is
not required to be particularly large. However, it is vital that the team is committed
enough and able to get hold of specific skills in fields such as visual, interaction and
user experience design, and on the other hand, front-end programming when needed,
to be able to advance the system. (Curtis, 2017b) Next, the thesis shall discuss
organisational models of running the system, and the role of the systems team in
relation to these models.

2.3.2 Centralised and federated model

As organisational needs and realities vary, the role, size and the structure of the
design system team vary too. As such, it is meaningful to discuss different models
of running the design system. Curtis (2015) and Kholmatova (2017) present two
models for running a design system; a centralised and a distributed model. In the
centralised model, the design system team takes most of the responsibility and power
in advancing the system, while in the distributed model, product teams collectively
take it and the design system team only focuses in facilitating this process. Both
models have their advantages: a centralised team might guarantee the production of
assets and a more company-enforced visual style, but a well-functioning distributed
model provides a more realistic viewpoint on the actual needs of different product
teams. Thus, a centralised team might induce overhead in understanding the needs
of product teams. On the other hand, the distributed model requires own initiative
from product teams and timeframe realities need to be met in project management.

As such, it depends on the realities and needs of an organisation which model
works better. The less own initiative product teams want to take, or have the
possibility to take due to project timeframes, or the more the company wants to
enforce a certain visual style, the more a centralised model makes sense. On the
contrary, if the company employees are high-performing and the organisation is
flexible enough to allow product teams to contribute, the distributed model makes
sense. In reality, the models companies incorporate are not such binary; rather, they
incorporate features of both. Even in a centralised model, the design system team
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has to gain their vision for the needs of product teams in some sort of collaborative
environment, and in a more distributed model, there still needs to exist a design
system team that facilitates the use and overall advancement of the system. (Curtis,
2015; Kholmatova, 2017)

In a more centralised model, the design system team needs to possess more
resources than in a distributed model: understanding product team needs and
implementing them means more facilitation of organisational activities, design to
be done and programming as well. On the other hand, in a distributed model a
minimum viable team might consist of only a few key persons who allocate, say,
half of their working time for the system, and the leader(s) and team members only
advance broader design-related, technical and organisational aspects of the design
system. (Curtis, 2017b)

In fact, committing team members to design system activities at only half-time
capacity has been recognised as a strength: as more people from different product
teams over time take part in the activities of the system team, it provides a more
balanced perspective over the realities of products in the company. Furthermore,
people can be rotated in the systems team as teams adopt the system or start
new projects. This way, the system takes more products into account and the
understanding and acceptance of the system improves. However, balancing rotation
with continuity is important, as the team needs to hold a vision of organisation-wise
design and solutions and through this be able to advance the design system. Moreover,
while assigning half-time capacity for the systems team might sound tempting, the
product team management might still expect nearly full commitment to the product
team. (Curtis, 2017b)

Ultimately, every company has its own context, and as such, a more centralised
or distributed model of advancing the system makes sense in different situations.
(Curtis, 2015) Whichever the model, the key in the success of a design system is to
make it the path of least resistance. If the system does not feel like a style police, but
rather, it makes everyday work faster and contributing to it feels like giving for the
common good, then people are more likely to accept the system. (Kholmatova, 2017)
Achieving the path of least resistance in design systems can be established through
a clear process (see Frost, 2013), supporting product teams and the design system
with a dedicated design system team (Curtis, 2017b; Frost, 2013), and building a
culture of sharing, as shall be discussed next.
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2.3.3 Communities of practice

As discussed previously in this thesis, effective coordination and knowledge sharing
between teams is a prominent issue in contemporary large software organisations
practising agile software development methods (Leffingwell, 2007). Meanwhile, in
design system related work, it is essential that product teams understand what
user interface assets other teams might need (Frost, 2013). However, in design
system literature, there has been little talk about how, when and which teams and
practitioners should collaborate, to achieve user interface reuse and consistency. One
practice aiming to solve coordination issues in large-scale software development is
Communities of Practice (CoP). As mentioned in the introduction of this thesis, a
community of practice is an interest and domain specific group of people that aims
to provide knowledge sought for, stemming from these practitioners’ own interest,
facilitated by a culture where sharing is explicitly encouraged (Wenger et al., 2002).
Thus, the thesis shall next look at communities of practice as a way of solving
coordination issues.

Comparing to other forms of organisational collaboration and meetings, com-
munities of practice last as long as there is interest, members of the group select
themselves, and thus, the communication is relevant and beneficial to each member
(Wenger and Snyder, 2000). In other words, the groups and members are not selected
by managers or leaders, and only those members gather who themselves think the
content of the meetings are relevant. Communities of practice have been utilised in
varying domains of business, but only lately, they have been applied in agile software
development (see Paasivaara and Lassenius, 2014).

In their case study, Paasivaara and Lassenius (2014) discuss four different ex-
amples of agile software development related communities: a coaching, feature,
development and end-to-end community of practice. For example, the development
CoP discusses software craftmanship, sharing best practices in software development,
while the feature CoP has the role of supporting coordination and design between
teams developing a common feature. As research regarding design coordination in
large-scale agile software development is sparse, the thesis shall next look briefly
at lessons learned regarding the feature CoP in the case study of Paasivaara and
Lassenius (2014).

According to Paasivaara and Lassenius (2014), before the feature CoP, a Scrum-
of-Scrums meeting existed in their case study company. In Scrum methodology,
Scrum-of-Scrums is the recognised coordination method between development teams.
In it, a member of each and every team goes to the meeting, and answers what the
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team has been working since the last meeting, what they will be working on next,
and what obstacles they have identified. (Schwaber, 2007) However, Paasivaara and
Lassenius (2014) reports that the number of development teams were high, and as
the modules they were working on did not have much in common, the participants of
the meeting were not interested in what others were doing. Thus, the teams started
reporting ”Nothing to report”, which is an obvious sign of dysfunctional coordination.

As a solution, in the case study of Paasivaara and Lassenius (2014), the company
additionally started to arrange similar meetings, but dividing the participants into
feature groups they were working on. These feature communities of practice gained
good success in resolving inter-team coordination, as participants inside the meeting
felt the meetings became relevant to them. Soon, the organisation-wide Scrum-of-
Scrums died, and the term Community of Practice became more prevalent. Additional
CoPs were started, for example, high-level system design. As the case company in the
study of Paasivaara and Lassenius (2014) previously had specific designers for this
task in the preceding waterfall development model, the idea was that development
teams would themselves take responsibility of the system design. However, in the
beginning of this initiative, teams did not have knowledge to do systemisation, and
therefore, the system CoP helped in this area.

In the study of Paasivaara and Lassenius (2014), backed up by Wenger and Snyder
(2000), it was found out that manager-initiated communities of practice did not take
off. Instead, a culture should be built where a where everyone is encouraged to build
or participate in communities of practice. This culture needs to be made concrete;
communities of practice do not just emerge, but need support and encouragement by
managers. It needs to be viewed as a valued act. Paasivaara and Lassenius (2014)
reports the following characteristics of successful communities of practice:

• interesting topic and concrete benefits

• passionate leader or facilitator

• proper agenda sent prior to the meeting

• open community

• supporting tools to create transparency (such as chats)

• suitable rhythm; only when there is relevant agenda, not too often

• cross-site participation when needed

While the research performed by Paasivaara and Lassenius (2014) focused on
more long-lasting communities of practice, the study also notes that the term was
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also used for single or a series of ad-hoc meetings that required a group of people to
come together to solve a common problem. After the problem was solved, the ad-hoc
CoP was dissolved. Thus, instead of focusing on a strict definition for communities
of practice, it is more fruitful to focus in the benefits of explicitly empowering
practitioners to form communities and acts of collaboration, and how these can be
reached, as listed above.
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3 Methodology

The empirical part of this research is carried out in a large Finnish IT and telecom-
munications company, which has a multitude of software products and projects
under development both internally and externally. The thesis work took place at the
premises of the company for a time period of approximately six months.

As specified in the introduction of this thesis, the company initially laid out
a broad target to study the utilisation of the design system and understand next
steps for it. Regarding the researcher’s background, he already had knowledge
concerning the utilisation of more traditional component libraries and style guides
in programming. However, the researcher was new both to the holistic concept of
design systems and to the company as of the start of the thesis. He is an employee
of the company, but outside any product team, to avoid a research bias.

3.1 Methods

The initially broad focus of the study and the background of the researcher pointed
towards qualitative approaches. While it would be possible to gain results from a
larger number of teams with quantitative approaches, such as with a questionnaire,
they have less possibilities of elaborating surprising topics that come up. As David
and Sutton (2011) state, a smaller number but well-chosen samples provide for better
external validity than a larger sample size which is poorly chosen. External validity
implies the transferability of the study context results to a wider population (David
and Sutton, 2011). Given the broad initial target of the research and the background
of the researcher, a qualitative approach was chosen: it embraces unhypothesised
outcomes (Eskola and Suoranta, 2005).

While the use of a qualitative method is characterised by a more exploratory
approach – the research plan lives as the research progresses (Eskola and Suoranta,
2005) – it still needs a clear structure and themes to be researched. A more defined
structure and themes of the research were formed in the first weeks while researching
literature and sitting co-located with the first product team to be observed. Based on
these initial literature studies and product team insights, an overview of the central
topics of design systems were formed. This overview was then used to outline the
structure and themes of the qualitative research, which shall be discussed next.

As the company consists of a multitude of software product teams, and the
practical goal of the thesis is to understand how a distributed model of running
a design system would work, a multiple case study suits the research: according
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to Benbasat et al. (1987), case researches capture the knowledge of practitioners,
including everyday trial and error, so that theories based on these insights can be
built. Cases in this context mean product teams, which are studied to find out how
their commitment to the design system can be enabled. Benbasat et al. (1987) present
a model for multiple case studies, where specific practical contexts are described,
existing theory is reflected on them, and further theory is built based on the analysis
of this knowledge. This model shall be used in the thesis: product team experiences
regarding the design system are described in chapter 4, literature presented in chapter
2 is reflected on them, and, new theory is built in chapter 5 – in the form of attaching
these design system practices into defined software development related roles. As
noted by Eskola and Suoranta (2005), it is a desired academic practice to create this
kind of dialogue between practice and theory.

To best understand product team specific contexts, this research utilises both
ethnography-influenced observation and semi-structured interviews. Lethbridge et al.
(2005) state that it is important to study real practitioners in real environments
in order to improve software development practices. As such, observation among
product teams, the design system team and company meetings is used to understand
actual everyday contexts of the teams: roles of team members, usual work tasks, and
to gain design system related insights as they come up unfiltered. As in ethnographic
studies, these kind of natural settings are valued and the manipulation of the study is
avoided (LeCompte and Goetz, 1982). Meanwhile, semi-structured interviews – even
more specifically, thematic interviews – probe specific insights that the most relevant
informants in product teams and the design system team possess. The benefit of the
thematic semi-structured interview over the more rigid, structured interview type is
that it allows to explore the knowledge of the interviewee more freely around the
topic, while ensuring the sufficient investigation of each theme (Eskola and Suoranta,
2005). Using both field studies and interviews, this type of triangulation is used to
probe insights from product teams in different ways, which offers better support for
conclusions in a qualitative research (Benbasat et al., 1987). The interview structures
are as appendices.

The interviews were recorded on audio, which were transcribed afterwards. The
observation insights were written down directly as they came up. These transcribes
and notes were then gone through, and all the insights regarding design systems
were thematised in a digital text processing tool, following the model of thematising
presented by Eskola and Suoranta (2005). At first, there was a large number of
themes, but later on it was found out that many of them related to each other,
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and were merged as such. Among the themes, it was found out that most of them
related to running the design system in a distributed manner – which is also an
interest of the case company. This major theme was then laid out in the final form
of research question 3, and the sub-themes enabling this larger research question,
presented in chapter 4, were laid out. The findings were validated by having company
representatives read the thesis through.

Chapter 4 shall condense relevant insights from the observations and interviews.
The results of the study provide both similarities and differences in approaches taken
by the product teams around the themes: while grouping results by similarities is
traditional in academic research, additionally grouping by differences provides a more
thorough analysis (Eskola and Suoranta, 2005).

3.2 Cases

As the practical goal of this thesis is to understand how a distributed model of
running a design system would work effectively, different kinds of product teams were
studied to understand the different contexts these teams would embrace the design
system in. These contexts varied from a commercial consumer product to a business
tool and from an incremental improvement stage to fast-paced end-to-end projects.
In a qualitative study, it is typical to focus in a rather small amount of cases, but
focus on the quality of the cases (Eskola and Suoranta, 2005). In this study, the
quality is determined by gaining different viewpoints to working with the design
system both contextually and experience-wise. Designers and developers were the
main focus of the observation and interviews, as they are the ones that mainly use
the system. Business related roles, product owners and leaders were also identified
as stakeholders in the design system, but in a more facilitating and enabling role.

For the more intensive co-located observation research periods, three product
teams were observed for a time period of two to three weeks each. The teams were
selected as such that they are in the process of creating user interfaces with web
technologies – which has been the main focus of the design system so far – and
thus, providing relevant information regarding the design system. The teams also
possessed different contexts – one being a commercial and mature product team, one
being specifically formed for the occasion of redesigning a business to business service,
and one being a high-intensity project-based team. This way, different viewpoints
were gained regarding the usage of and contribution to the design system. By the
observation periods, an everyday and realistic point of view was gained. Inside these
periods, most relevant designers and developers were also interviewed. As a result, 8
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informants were interviewed in person during this time.
In addition to these intensive observation periods, one-off interviews were arranged

with other product teams’ designers and developers. There were 4 product teams
that were interviewed, which again possessed different contexts; not all of them
being able to fully utilise the design system due to their platform’s or context’s
limitations compared to the state of the design system. These teams were studied to
complement the data gathered from the observed teams, and to gain possible future
directions. The interview structure used for designers and developers can be found
in the appendices.

Other than the product team observations and interviews, first, there were sessions
held together with the design system team to understand the background of the
design system at the company, to go through the results of this study, and discuss
next steps. Secondly, the researcher used the company’s design system documentation
and programming repositories as sources of knowledge. Finally, there were a number
of designer-gathering company meetings over the six months’ period of the thesis
work that provided with valuable information for the research.

In total, the seven researched product teams together with the design system
team and designer gathering meetings were found out to be a large enough sample
size to be able to induce organisation-wide implications: while the different contexts
of the product teams provided with contrasting results, many of the results also
started to revolve around the same topics. According to Eskola and Suoranta (2005),
this is often deemed as a point of having enough data for analysis to be able to
induce a more general model for a larger context; in this case, the organisation in
question.

The observed and interviewed teams were informed that the research is a master’s
thesis, and as such, quotes can the used in the thesis. All identifiers, such as team
and person names names have been anonymised in the results. Instead, the teams
and persons are numbered, and the work titles of the persons are shown for context.
The teams are presented in the following table 2.
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Table 2: Descriptions of the studied teams

Team number Context and platform Other significant notes
Team 1 Business-to-business, web A designer in the team had created

a notable part of the design assets in
the system

Team 2 Consumer market, web
and mobile

Only recently started to use relevant
technology stack, and thus, the design
system

Team 3 Consumer market, web Part of three teams that build up a
product entirety

Team 4 Business-to-business tool,
web

The team was formed very recently
before the interview

Team 5 Business-to-business tool,
mobile

While the design system would be
utilised here, it did not take the
team’s context into account

Team 6 Consumer market, web Shorter, fast-paced projects
Team 7 Consumer market, spe-

cific platform
Could not utilise the design system
due to the specific platform
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4 Findings

The following findings were extracted from the observation and interview sessions
performed inside the case company. They provide insight from different angles as to
how the design system and the organisation should be organised; so that the end
goal of running the system in a distributed manner would perform meaningfully.

To give background to these insights, in chapter 4.1, the general structuring of
the design system is discussed. In chapter 4.2, the study shall consider the diverse
contexts of the studied product teams and the applicability of the design system
in these contexts. Then, commitment to the design system shall be investigated in
chapter 4.3 from a strategic point of view – and what benefits of clearly deciding to
commit or not to commit to the system in different stages has. In chapter 4.4, the
existing processes regarding the company’s design system shall be viewed, and how
they are perceived by product teams and their members. Finally, the ultimate step
to reach the distributed model of running a design system, collaboration between
product teams, shall be discussed in chapter 4.5.

4.1 Background of the case design system

Work on the case company’s design system began by a brand strategy and visual look
renewal three years prior to the start of this thesis. The starting point for the design
system was a plain CSS and HTML pattern library, as there were a multitude of
technology stacks in use. The amount of user interface components and their styles
grew little by little, with the documentation site also improving by time. However, as
stated by the design system team, the system did not initially penetrate the culture
of the organisation: the pattern library was mostly a documentation site, people did
not contribute to the system and there were initial technical issues with using the
system. For the organisation to get familar to the system and start embracing it,
contextual advocation on a team by team and role by role basis was needed. This
work that relates to the cultural and processes side of the organisation and design
system continues still, as shall be demonstrated in the following chapters. As of the
writing of this thesis, the design system includes the following:

• Public brand style guide with typographies, colors, logos and icons

• Pattern library that contains shared CSS styles and HTML examples

• Component library implemented in a specific front-end language (React)

• User interface kit for a specific design tool (Sketch)
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• Design system team: a lead designer and lead developer, and one further
developer

Additionally, design principles, tone of voice guidelines and motion guidelines are
under development for the design system during the writing of this thesis. These assets
are being developed in a collaborative manner by involving product team designers.
From a technical point of view, a more component library tied documentation platform
is under construction – allowing to view the actual components rather than HTML
examples. The design system team considered the plain HTML and CSS pattern
library to be suitable earlier as there was no preferred technology choice, but later
as React was chosen as the preferred choice of front-end implementation and teams
started to embrace it, it made then sense to start moving towards a more focused
library.

As can be seen, the design system is developing fast due to the advancements,
facilitation and advocation done by the dedicated design system team. The design
system team has the responsibility of advancing the system and its usage – facilitating
the needed steps to reach the distributed model of running the design system.
Furthermore, there are a lot of design tasks that relate to everyone in the company,
but the development effort does not fall under the responsibility of any specific product
team; the aforementioned design principles and motion guidelines as examples, or
visual testing of the pattern library, which was improved during the time of the thesis.
Thus, the design system team has taken responsibility in advancing these assets.

4.2 Applicability of design system

The company in question has a multitude of different product teams both customer
segment and platform wise. As such, this chapter shows a heterogenous set of results
regarding the applicability of the company’s design system in the context of product
teams.

On a higher level, the design system methodology was regarded as the way to
go in six out of seven interviewed teams. The only team clearly not utilising the
design system was restricted to their unique platform – the studied team 7. The
first interviewed team represented the high-level ideology of the majority of teams
regarding the design system:

”The starting point is that we use existing elements and styles as much
as possible” (team 1, designer)
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In general, the system was considered helpful by all designers – even a must considering
the size of the company – even if always, the design system would not directly apply
to the task at hand:

”Even if there is no component available, I can see what is the general
recommended style in those components that exist and mimic that style”
(team 2, designer)

However, going onto a more contextual level, the current state of the design system
was found to be biased on the commercial and web side of the company. A business to
business product team considered the big element sizes to represent the commercial
side of design and to be unsuitable in a business tool context:

”This [the team’s product] is a very hardcore tool, so I think it should be
different from the commercial side of the company” (team 4, designer 1)

”Some of the details [in the design system], like minimum font sizes, are
pretty big [...] when looking at a list of 1000 people.” (team 4, designer 2)

A mobile product team shared this point of view of the system focusing on the web
and commercial side, and not being suitable for their platform:

”The design system has no considerations regarding native mobile inter-
faces, we are trying to make our own” (team 5, designer)

While platform and market-level support was one clear theme in applicability, even
in the web and commercial side it was not a given that the design system should
be applied in all cases. A team in the company that is characterised by fast-paced
front-end heavy projects, and thus having a prolonged experience with the design
system, the designer had an important insight about the applicability of the system:

”The design system gives stakeholders two clear options: you can utilize
the pattern library and then you know that the look and feel of the
output is going to be inside a defined framework, and it’s the faster way
to create things. Or then you can opt for a slower creative way if it
provides additional value over the speed” (team 6, designer)

It can be seen that the design system is regarded as a positive asset, as it can make
new service development faster and provide a more consistent brand image. However,
it depends on the project in question whether the system can apply in the team’s
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context or if it is purposeful to apply. The same theme was manifested in two further
product team interviews. This quote by a mature, commercial product team displays
the same insight in addition to three further important insights:

”We are constantly discussing whether our product should look like
something else than a pattern library product [...] The nature of our
product is a bit different [than the design system provides], we need to
show certain things related to titles and their details in a specific way.
Never the less, we have directly utilised the existing [pattern library] style
definitions in these details [...] so that me and the programmers don’t
need to do everything by ourselves.” (team 3, designer)

First, the designer considered using the pattern library to imply the product to end
up looking like a ”pattern library product”. Secondly, while the pattern library user
interface elements could not always be directly utilised, and the team would design
new user interface elements, technically the style definitions could still be reused in
a more granular manner – thus benefiting both the team and the company. Finally,
this is a further example of the heterogenous results regarding ideological usage of
the system: some teams tried to maximise the direct usage of ready assets, while
some used the system in a more granular manner.

As presented in chapter 2.2.3, the design system can be used in different ways –
the pattern library provides the shared, plain CSS styles with HTML examples, and
the component library provides front-end language specific components. In general,
four of the seven interviewed teams were technically in a relevant state regarding
the React component library; others were either still in the design phase or their
platform did not support it. However, even inside these four teams that utilised the
React library, there was a lot of technical variation in the usage. First, a developer of
the mature, commercial product team provided with details regarding the technical
usage of the system:

”Directly from the pattern library, we have some elements like buttons,
dropdowns and notifications. Quite a lot we are just using classnames
for grids and things like that. Mostly we don’t use React patterns but
the style definitions.” (team 3, developer)

One team used a variant of React, which meant that small modifications were
needed in order to apply the component library. Another team had made a content
management system for their fast-paced projects:
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”We have our own content management system, so we started creating
templates from pattern library components [that can be used in the
content management system]. [...] They also have the customisations
that our sites require that are not present in pattern library.” (team 6,
developer)

As clarified by the interviewer regarding the above statement, these templates are
either directly converted from the design system to the content management system,
or they are only present in the sites created by the team, not elsewhere. As can
be seen, there is a multitude of ways of using the system in the company both
design-wise and technically. The last studied team relevant to React shows them
having matured regarding the usage of the React component library to the level of
yearning for a more modular styling approach to the library:

”React patterns expect the styles file [pattern library as CSS] to be
present. Rather, it would be nice that the React components themselves
provided styles they need. So, split the pattern library styles component
by component. Then we can import only those components and styles in
our project that we need.” (team 2, developer)

Summarising these results regarding the applicability of the design system in product
teams inside the company, it can be seen that both the applicability of the system
the maturation of the system usage varies to a great extent between product teams
and both on design and development levels. However, applicability and maturation
on the design system scale are not absolute values but depends on the context of the
product team, as shall be discussed further in the discussion of this thesis.

4.3 Design system as a strategic goal

In the previous chapter, it could be seen that most teams already utilised the design
system to a degree. However, for the commitment – especially, contributions – to
the system to persist even under tightening project timeframes, making the system a
strategic goal emerged as an important theme in the observations and interviews of
the study. The commitment should exist both on the company management level
and product team level. However, as presented in this chapter, it should be discussed
what commitment means on different levels, and on the other hand, about the source
and reason of commitment.
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Regarding team commitment, the thorough utilisation of the design system
stemmed from the designer in one studied product team, but soon gained acceptance
from the rest of the team:

”We [the team] made a tactical decision that we utilise the pattern library
so that our team doesn’t have to develop everything by ourselves [...] It
was [originally] my thought, then discussed with another person in the
team about it, and later on with our product owner – how much it benefits
us resource-wise that we use existing patterns.” (team 3, designer)

In practice, this decision stemming from discussion inside the product team can be
used to reason for consistency and reusability in the team later on:

”Another team member might demand that we develop a really fancy
thing here and there, so then I have to be responsible to tell them about
the decision to go with the pattern library” (team 3, designer)

However, the decision must stem from the team. In the previous chapter, team 4
experienced the current status of the design system not to suit their business to
business context. Irrespective of this context, they had had the following outcome in
an conversation with the section lead:

”We got a pretty straight feedback from our lead that we should go into
the direction of design system” (team 4, designer)

As such, while the design system is an important and beneficial strategic goal, its use
must be still reasoned for or against in each project. The same was observed to apply
in introducing new workflows inside the design system that change the way designers
or developers need to work. Product teams need to know why the design system or
workflows are introduced, when there are other reasonable directions the products or
workflows could utilise. It could be seen in both of these cases that product teams
will respond negatively if they feel practices are forced on them without thoroughly
reasoning their use – even if on a high level, the needs for using the system or a
certain workflow are valid.

While meaningful commitment to utilising the system and its workflows is the first
step regarding the system, contributing to the system is a cornerstone in reaching a
distributed manner of running the design system. Even if the earlier quoted team
3 had made a strategic decision to commit to the system, later on the designer
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realised that she had not even thought about contributing to the Sketch UI kit; the
designer asset version of the pattern library. As such, it should be discussed what
the commitment to the system practically means on different levels.

On a company-wide level, a design system team member mentioned that to reach
the distributed way of operating the design system, it requires a company mindset
shift from not only measuring the amount of features released but using customer
satisfaction even more as the product development driver – being experience-driven
is a key to also reaching the goals of design system. This insight was clarified by two
different product team members:

"The pattern library is not a feature, so there is no time allocated for that
[contributing to it]. Then we as developers have to take the responsibility
to fight for it. [...] It should also come from the employer that contributions
to the system are something that is respected, so even though it takes a
little bit of time from other work, it saves time in the longer term from
other people too.” (team 6, developer)

”The current way of measuring success does not drive towards the right
things, for example to update the UI kit or contribute to the system.
They are old-fashioned and top-down. Some teams are not incentivised,
because it is not on the scorecard.” (team 1, designer)

Making the system a strategic goal on company level means that managers have
to understand the importance of the design system as well and that the system is
given a budget. In the company, the most directly related upper management were
informed about the existence and importance of the design system, and it was given
a budget. However, it is natural that the upper management know the system only
by surface, and when project timeframes begin to tighten, comments like these are
evident:

”The content management system and pattern library, are they taking
focus from each other or do they walk hand in hand?” (upper management
representative 1)

As such, these kind of situations are important possibilities to reason contextually
the importance of the design system and as such, make it a lasting strategic goal.
In the end, as stated by a design system team member, the system is a possibility
for both the company and its employees to become more experience driven rather
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than measuring the amount of features shipped. The system being a concrete
manifestation of this quality from the company side, and product teams thinking in
terms of experience rather than just features or just code.

4.4 Process of using and contributing

Once the applicability of the design system in the context of the product team is
clarified and possible strategic decisions have been made, usage and contributions
are the next stages in everyday work. Thus, it is important that the process of using
and contributing to the system is clear.

An apparent result in the observations and interviews was that for designers, the
plain act of applying the design system is clear. Audibly or inaudibly, the following
kind of attitude was observed among all interviewed designers:

”I have the UI kit open. From there, I apply elements in my design.
Nothing special in it.” (team 1, designer)

However, the process of using the design system assets also includes staying up-to-
date regarding the system. At the time of the thesis, the designer asset version –
the UI kit, as it is called in the company – was hosted in a designer Dropbox folder.
Staying up-to-date regarding the UI kit was clear for only one interviewed designer;
the one who had created it himself. For others, they either were not sure whether
the version they were using was the newest, or even had had problems because of
using an old version:

”So let me show a design I made recently, so here’s the Sketch prototype
– I’m not sure if the UI kit is the newest version here – [...]” (team 3,
designer)

”I got the UI kit from another team member and I did not know it was
an old version, so later on when I got access to Dropbox and the new
version of the UI kit, my design went boom because of a grid change”
(team 4, designer)

Access to the designers’ Dropbox folder containing the UI kit was also discussed
amongst an observation in team 1, where a developer and a product owner wanted
to view the UI kit – but didn’t have access to the designer Dropbox folder.

For a distributed model of running a design system to work, contributions to the
system are needed from product teams. As mentioned in chapter 2.3, the process of
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contributing has to be clear, and designers must gain awareness whether something
they design is a pattern. Regarding contributing in general, all interviewed product
teams agreed on a high level that it’s meaningful and even ”a part of our job”, as
described by a developer of team 6. However, digging deeper, it could be found out
that not all aspects of contributing were clear:

”I haven’t really thought about contributing to the UI kit... It’s a bit of
a hassle.” (team 3, designer)

The above team had contributed a pattern into the pattern library itself, but the
desinger was not aware of updating the UI kit accordingly. As mentioned in chapter
2.3, the synchronisation between the pattern library and the designer assets is not
automatic, and needs to be done by hand because of the different asset formats.
Furthermore, the convention of using Dropbox for the versioning of the UI kit was
”a bit of a hassle” for the designer.

Contributions to the design system begin by identifying a pattern. When asking
from designers how they identify a new pattern in their designs, three different points
of view were recognised:

• designer hunch, either by experience or the obviousness of the pattern

• asking directly from the design system team

• bringing up the topic in a bi-weekly designer gathering

• discussing in the designer chat where a channel was dedicated to design systems

This quote represents most of the above points:

”I open a discussion usually in the designer gathering or ask the design
system team. The design system team members know what’s being done
elsewhere and if what I’m suggesting is something that should be brought
into the pattern library. Or I can know by myself that this is a pattern.”
(team 6, designer)

Recognising a pattern by oneself was identified among two designers that had
experience in the company and regarding the design system. The abovequoted
designer, for example, had two years of background in the company. In another team,
there was a need for a data table, which was found to be missing in the pattern
library. In this case, the obviousness of the pattern was the trigger to go searching for
it there, and when there was none, it was decided in the team to develop one to the
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pattern library. Secondly, asking directly from the design system team was a popular
choice: out of the four teams that had a relevant position regarding contributions to
the system by the time of the research, all of them had utilised this option at some
point. Finally, bringing up the topic in a bi-weekly designer gathering as reported
by the quoted designer is logical, as designers all over the company can come there
and comment whether the suggested pattern would be applicable in their team too.
However, observing the designer gathering for the duration of the thesis, it was very
rare that a designer brought up the question there whether something he or she had
produced is a pattern.

Adding more detail to the aforementioned three viewpoints on identifying patterns,
it should be noted that remembering to think in patterns in the first place is not a
given:

”Many times if I design and don’t think about the pattern library, it
happens that I just develop my own solution” (team 3, designer)

Furthermore, it was noticed that identifying new patterns relies much on the product
team designer or designers, and that developers have a more implementation-oriented
mindset. When asked from a product team’s developers on how to identify a pattern
in their job, they ultimately answered:

”We can’t know if someone would use a component we build, no other
answer to it. Our designer will discuss with other designers, and decide”
(team 2, developer)

On the other hand, designer-developer co-operation regarding patterns was noticed
first in the case of applying an existing pattern: in team 3, a designer and a front-end
developer discussed about the technical realities of applying a design system element
into their product. Design handoffs, small or big, were important for another team
too:

”We discuss with the designer once he has done the design, which com-
ponents are from the design system” (team 2, designer)

Regarding developers’ workflow, there were multiple technical details which needed
attention – as is typical in programming. The first repeating theme in the interviews
was the update process of the pattern library. Technical updates were frequent in
the case company, which is a positive sign in itself – the design system receiving
improvements frequently. However, out of the three studied teams that were relevant
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regarding the web platform of the design system and were actively implementing
products, all had an old version in use. Product teams had experienced breaking
changes when updating the system – which is natural to an extent – but were not
often aware of the contents of the update, or experienced updates as a nuisance:

”We don’t know [what’s new in releases], we just update and see what
breaks” (team 3, developer)

”It is a challenge to update the pattern library in a project, since it
usually breaks pages and we don’t see the benefit” (team 6, developer)

The study identified different possibilities in informing teams about updates and their
contents: a dedicated chat channel, a version log on the design system documentation
page, and finally, announcements in common meetings and information screens.
Being aware of the contents of the updates is important, as problems in updating
the project directly correlate to contributing to the system. For a new developer in
the company, the process was unclear on many levels:

”I don’t contribute because we have the old version, and the current
project doesn’t allow time-wise... or I’m not used to it, it’s not familiar”
(team 6, developer)

As noted by the above developer, contributing cannot be achieved if the project
is using an old version of the design system. This is why making the process of
updates clear is important – it is a prerequisite to achieve product team contributions.
However, the thesis observed that the a mindset of contributing can be achieved: the
aforementioned developer had become one of the most active system contributors
during the duration of the thesis, as she had got help from the design system team.
This underlines the need for the systems team; employees need support. Furthermore,
an interviewed developer from team 2 specifically reported that he likes contributing
to the system – as such, the joy of contributing for a common good is also achievable.

As can be seen, there are many details and organisational factors that developers
need to solve in order to beneficially use the system and to adopt the mindset of
contributing for a common good. To achieve this, getting technical help was noted
important by many of the developers. Out of those interviewed developers whose
team utilised the design system, three out of five mentioned the importance help
when needed. Furthermore, among the three observed teams, two of them utilised
the direct help of the design system team. The following quote from a design system
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help session between the design system team and a product team provides insight on
why help, in practice, is needed:

”So now that we have identified the issue here, you [the design system
team] can implement it! [...] Seriously though, I mean that it’s good we
now identified the cause of the problem in the pattern library component,
I can do the fix now. It’s just that there are so many of these small
programming issues you kind of get stuck in there, so this meeting helps.”
(team 3, developer)

As mentioned by the member of the product team, there is a large amount of small
everyday issues in programming, so having to finalise and polish the user interface
components for pattern library usage is another straw in the haystack. As such,
when the design system team members meet and help the product teams in everyday
issues with the design system, it builds trust that there is a common good to work
for and you are not alone with it. Otherwise, the potential of the design system
could be left only partially utilised. On the other hand, another developer provided
with a valid point about the necessity of help:

”Marketing block as an example: I had to modify the pattern library
version, then the design system technical lead came up and said Let’s do it
this way! [...] But that is not good! You should not need the design system
person. It should be really clear for me on how to create a component.
Why would I need someone to help?” (team 6, developer)

Later on in the interview, the above developer did acknowledge that this of course is
only the ideal, and that in the real world, teams do need help from time to time.

4.5 Collaboration between teams

Two of the core goals of a design system are reusability and consistency. In addition to
the design system providing the already identified patterns and assets, product teams
need to collaborate in such a way that they understand what should be consistent
and what can be reused – identifying new patterns and more contextual consistency
between products.

As stated by a design lead, the company embraces an autonomous culture defined
by agile practices, and a will to continuously improve on the collaboration activities.
Regarding designer and developer collaboration, the agile practices are concretised by
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having designers sit co-located to development teams, rather than sitting together as
a design team. While this model is a current trend and has clear advantages, during
the thesis there has been discussion in the designer meetings about the challenges
of collaboration between teams with this model, compared to the traditional model
where designers sit together. Designers are less able to discuss their designs with
other product team designers on a day-to-day basis, thus, hindering consistency and
reuse activities too. However, the benefits of locating designers in their product team
are evident, and therefore other methods of collaboration are sought.

For designers to synchronise their work, there are three types of designer gatherings:
first, there is a general weekly design meeting for internal employees which is meant
for sharing higher-level design topics. For example, there has been design principles
related workshops in this meeting. Secondly, there are biweekly design meetings
for all designers working on any project in the company, and in addition to these,
biweekly meetings focused more on the front-end development side. The goal of these
sessions is to share hands-on knowledge and get feedback about current projects
from both design and programming perspective. For example, specific user interface
issues or identifying patterns could be the topic of discussion here. At the same time
in each of these meetings, designers and developers around the company get to know
each other.

Regarding identifying patterns, the biweekly hands-on designer meeting was
perceived as the most appropriate place for the purpose. Observing these sessions
for the duration of the thesis, they gained moderate attendance. There was no
agenda – they function on the basis of whether designers have something to share or
ask, or want to see if others have. However, since not everyone takes part in there,
understanding reasons of those people who do not regularly attend is crucial to take
design at scale further in the company. Out of the seven studied product teams, two
did not regularly participate there. There were a multitude of reasons for not doing
so:

”Not participating in the bi-weekly design meetings, not sure what the
content of those meetings are, we are in a hurry now [...] earlier I did
participate, when we had larger discussion of visuals and functioning, but
if it’s specific to patterns or so then I’m not interested [...] it’s quite a lot
of time to just go check what’s up" (team 3, designer)

The other product team that did not participate in the meeting, consisted of external
designers who were not at the office during the designer meeting day. As such, while
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the meeting does provide synchronisation for those teams that attend, it does not
provide it for all. As stated by a product team designer:

”It [collaboration between teams] depends a lot about the activity of
individual people. Even if you have whatever tools available, but you
want to work in your own cubicle [...] you have to accept people have
different motivation levels.” (team 1, designer)

Regarding the bi-weekly meeting focusing more on front-end development, it did not
gather widespread attention from developers. In it, developers from the company
presented certain technical choices they had made in the projects. The facilitator of
this meeting acknowledged the issue and was aiming to provide topics that would
more generally apply for developers. Other than these meetings, to reach consistency
and reusability between product teams, there were many examples of how and why
it was executed with past and current practices. They ranged widely from short
one-off meetings to co-located working and managerial facilitation. Next, the thesis
shall explain the most beneficial examples of the collaborational acts observed or
introduced in interviews during the thesis.

Before the pattern library existed, team 2 reported that the base of their product
was redesigned by matching its styles to another existing product that was understood
to benefit of a consistent look and feel. More recently, one interviewed designer had
moved over to another team that faced a product redesign. Here, the similarities
between these products were notable and the user bases were also partly the same.
This team that the designer moved into, in turn, provided a data table which had
been designed by them but not yet in pattern library, to another team. This was
realised by the section design lead who noticed the need for a data table in both of
these business to business facing teams.

In a case where three product teams constituted the platform teams of the same
service, a designer from one of these teams took initiative and worked on a feature
over all the different platforms to gain consistency and reusability. These three teams
also have a weekly design meet, where current matters regarding the product entirety
can be discussed. Finally, adding a more company-wide and design system related
point of view to collaboration, it can be seen that enabling collaboration is also about
making the contributions visible:

”I hope the design system team would engage everyone to contribute
to the pattern library, as I contribute into it, so that I would have the
feeling it’s not just me.” (team 1, developer)
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In the previous chapter, a developer specifically stated he likes to contribute compo-
nents to the system, and thus, work for a common good. However, as the company has
a multitude of product teams, it is hard for them to stay aware of others’ contributions
to the system by themselves the contributions being specifically visible.

As a summarisation of the several identified activities for reaching reuse and
consistency, the thesis found the following in the case company, including but not
limited to:

• Design leads’ day-to-day interaction between multiple products and teams

• One-off sessions between two teams for probing possible consistency and reuse

• Based on identified need, short-term design collaboration between two teams

• Co-location or recurrent meetings between longer-term relevant teams

• Relocating a designer to another team, carrying over knowledge

• One designer to work on a feature on all platforms of the same product

• Company-wide designer and developer gatherings for user interface matters

• Design system dedicated channel in the designer chat

• Discussing directly with the design system team about patterns
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5 Discussion

To be able to generalise the findings of this thesis to a larger audience, they are next
applied to typical organisational roles in software development: management roles,
product teams in the light of designers and developers, and finally, the design system
team as an established entity. The discussion in this context shall establish a more
solid ground for the responsibilities of different roles in running the design system in
a distributed manner, thus, providing further reasoning for answers to the research
questions of this thesis.

Chapter 2 showed that design system related literature is still mostly novel and
many questions are up in the air. This becomes evident in the following discussion too
– some of the findings of this study are not concerned in the current literature related
to design systems. Consequently, the following discussion presents new insights to
the concept of running design systems in a distributed manner. The organisational
side of design system contains themes that have not been widely discussed in design
system related literature, but in other literature, such as the communities of practice
presented by Paasivaara and Lassenius (2014) and more generally in chapter 2.1.
Therefore, these themes shall debate the boundaries of design system work, expanding
them more towards organisational issues.

After discussing the findings of this thesis in the light of new insights, existing
literature and software development related roles, condensed answers to research
questions of this thesis shall be presented in chapter 5.2. Finally, limitations of the
study and recognised topics for future research are discussed in chapter 5.3.

5.1 Enabling the distributed model

5.1.1 Management roles

In relation to the findings of this thesis, the importance of managerial support
was found relating to two themes: embracing the strategic role of design system,
as presented in chapter 4.3, and facilitating collaboration between relevant teams,
presented in chapter 4.5. As management is concerned, the discussion relates highly to
the organisational side, expanding the borders of what design systems have considered
so far.

As yearned by product team members in chapter 4.3, design system related
contributions should be acknowledged by a product team’s management both in
everyday work, and in concrete goal setting. Curtis (2015) mentions that while the
utilisation of the design system most likely saves time in addition to the consistency
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benefits, a small portion of extra time can be required when contributions need to
be made. Consequently, this should be allowed both in everyday work and goal
setting. It can be argued that setting these kind of experience driven and organisation-
benefiting goals, instead of only the traditional product team and feature specific
goals, enables products to be developed in a shorter time, more consistently, and with
better outcomes in the longer term. These kind of strategic decisions, in practice,
are factors of the management makes user experience oriented business decisions [...]
embracing user-centric design aspects in day-to-day decisions (Chapman and Plewes,
2014). Even if managers in a large organisation are already in favor of the design
system on a high level, expanding the knowledge on what it means on a day-to-day
level is needed.

At the same time, managers at any level should not enforce the usage of the
system. As presented in chapter 4.2, autonomous product teams have the deepest
contextual knowledge about their product and thus the applicability of the system
in this context; leaders can of course provide their viewpoint to this discussion. It
is important that the system does not feel like a style police (Kholmatova, 2017);
managers convey this message too.

The role of coordination, in order to reach reuse and consistency, was evidenced in
chapter 4.4 and 4.5. In the case company, cross-team user interface consistency and
reuse related activities have existed with past and current organisational practices,
summarised in chapter 4.5. These practices all have their own strengths and weak-
nesses – some gather designers from all around the company but are less contextual
than team-to-team collaboration, some require commitment on a recurring basis,
some demand sporadic own initiative from managers or designers. In the observed
company, the researcher observed a slight bias towards the company-wide designer
gathering on the role of understanding other products, possible reuse and consistency.

The thesis agrees on the importance of company-wide designer meetings: as
reported by Paasivaara and Lassenius (2014), practitioners benefited of a more
general systemisation commmunity in their case study company. However, in the
case company of this thesis, there were no agenda on the meetings – on the opposite,
Paasivaara and Lassenius (2014) argues that setting a clear agenda is one success
factor for communities of practice. Furthermore, the importance of advocating and
facilitating other means of collaboration is emphasised: not everyone takes part in
the designer gatherings, arguably due to these gatherings not feeling relevant enough
for every designer. Ultimately, planting and fostering a culture of more specific
inter-team collaboration efforts, be it just for the sake of probing for possible benefits,



56

should be encouraged by managers. A mindset of being encouraged to probe for
reuse and consistency benefits has to be encouraged, not to be viewed as a sign of a
unskilled designer or distracting other designers from their work.

Not all designers are aware of the different ways and possibilities of reaching
consistency and reuse among products, and the utilisation of collaboration regarding
user interface reuse and consistency might not be very systematic. Therefore, it is
important for managers to explicitly advocate user interface related collaboration.
As mentioned by Paasivaara and Lassenius (2014), while communities of practice
should be initiated by practitioners, it is vital for managers to explicitly support
the acts of doing so especially in the beginning of initiating a culture of knowledge
sharing. This, ultimately, can be argued as being a part of the mindset shift behind
design systems. As introduced in chapter 2.1, designers have suffered of a tunnel
vision in large software organisations, not being able to understand other teams.
Awareness of these methods on its own can already increase beneficial reuse, but
by initially facilitating these acts, the likelihood of reaching reuse and consistency
is increased. This, in turn, increases the amount of assets available in the system,
potentially helping other teams too.

It is important to note that reuse and consistency related collaboration between
relevant teams is needed even under design systems; the design system stores only
the assets that have been identified up until the present moment. It can be argued
that contextual consistency cannot be achieved by only using the often granular
components of the system; collaboration is needed to achieve it. The managers’
responsibility to help out product teams is not limited to the onset of projects, but as
the product is built iteratively, consistency and reuse should be thought out feature
by feature. Furthermore, even if a deeper level of consistency between products
would not be needed to apply, products can still have similarities which enable a
more thorough reuse than by just using the existing assets of the design system.

It can be argued whether these organisational acts are a literal part of design
systems. Design system related literature has recognised the importance of the
organisational aspects, but has not widely discussed about collaboration between
development teams. To reach consistency and reuse in a multi-product setting,
collaboration between relevant product teams is needed. While important, tools and
assets provided by the technical system are not enough; the design system does not
grow on its own, and contextual consistency cannot be achieved only with a technical
system. Thus, this thesis suggests expanding the concept of design systems into the
direction of collaboration. Managers are able to support this dimension of design
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systems through advocation and facilitation of the collaborational acts mentioned in
this chapter. This is a concrete step in operationalising design at a larger scale, as
introduced by Devanney (2017). Essentially, setting the design system as a strategic
goal and facilitating collaboration are a part of the highest steps of the organisational
user experience maturity, as presented in table 1.

5.1.2 Product team designers

As a precondition to running a design system in a distributed manner in a large,
multi-product software company, designers are concerned in whether the design
system suits their project at hand: where to apply the system assets, versus, where
to go with the wild west way; as reported by interviewees in chapters 4.2 and 4.3.
However, the mindset of specifically creating a pattern library product can create
adverse situations: the design system should not be viewed as a defining, or restricting
character of a product – even if a certain level of compromises and tradeoffs are
a natural part of product development, especially given the benefits of using the
system.

The design system should be used when it serves the purpose and context of the
product; of course, it should be argued whether compromises should be made for the
sake of time savings and consistency. Using the design system does not mean making
dull, generic user interfaces. It is only the base on which the product’s experience
is built. As mentioned by Madsen (2017), also relating to the system does not feel
like a style police (Kholmatova, 2017), there are several examples in the industry
where standardisation for the sake of standardisation, and designs only based on
generic components have brought dull and unsuccessful outcomes. As such, it is a
product team designer responsibility to create products that meaningfully utilise the
system, and it is not an absolute value to use the system-provided assets everywhere.
There is no universal answer as to in which extent can or should the design system
be applied in products. Outside of the thematically trivial assets of the system, such
as grids and buttons, it needs to be thought out on a product by product, project
by project, even feature by feature basis, how the design system is utilised. It is
a designer skill to utilise patterns as much as possible while retaining the desired
experience.

In a large multi-product software company, the design system is most likely bound
to be a kind of ”greatest common divisor”: if the company’s products differ a lot from
each other platform or market-wise, the more granular the patterns have to be. On
the other hand, if a company has products that resemble each other, bigger chunks
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of user interface elements can be patternised. As such, designers should acknowledge
this fact while thinking about creating patterns – if the company has a lot of different
contexts, the creation of more granular assets can be of use, and vice versa. At
the same time, this fact should not be viewed as a reason not to implement design
systems: as proven in the case company, design systems have already brought a lot
of consistency and reuse benefits even if many of the products differ from each other.
As long as many of the products are under the same brand visual look, benefits
can be found. Furthermore, having many different contexts does not mean it can
be reasoned every product is a special snowflake; the whole design system thinking
stems from the underlying insight that patterns can be found from different contexts:
user interface consistency and asset reuse are two separate matters, while they do
share a common basis in the technical context of design systems.

To reach designer contributions to the system – which is the essence of the
everyday distributed model activities – the workflow from keeping the UI kit up-
to-date to using and contributing patterns has to be well-defined and working. As
found out in chapter 4.4, using Dropbox as version control, designers had trouble
keeping the UI kit up-to-date – which is a condition to contributing. This is why
in general, the thesis suggests a clear process of versioning the UI kit and product
team design prototypes. Also versioning the product team design prototypes has
the further benefit of product teams being able to see each others’ designs, enabling
better pattern recognition between teams.

As outlined by Frost (2013), crucial questions regarding the designer workflow
regarding patterns are: Can an existing pattern be used directly? Can the use case
be fitted to the pattern? Or, can the pattern be modified to fit the use case? Can
others benefit of a pattern you are creating? In this study, the plain act of applying
the design system assets in design work was found to be straightforward in itself.
Meanwhile, thinking in patterns and understanding what other teams might benefit
of patterns that are being created was harder; thus, pattern thinking and probing
other teams about reuse and consistency should be kept actively in mind, otherwise,
it can easily be forgotten, as found out in an interview in chapter 4.4. Regarding the
rest of the workflow, the process defined in figure 4 gives a good starting point for
integrating design system and pattern thinking into everyday user interface design
work. It defines clear actions for dealing with pattern related questions: what to do
when there is an existing pattern, but it does not directly fit the use case? What to
do when there is no pattern at all?

The decision of using a pattern or creating a unique solution is not only a
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mechanistic process; the qualitative needs for using or contributing a pattern has to be
thought out on a use case by case basis, collaborating with relevant teams to recognise
patterns. As designers do not sit next to each other in the Agile software development
methodology, but with their product team, forming communities of practice can
alleviate coordination problems (Paasivaara and Lassenius, 2014). Moving along the
lines of the aforementioned study, this thesis also identified many feature communities
of practice like instances in the studied case company. These CoPs existed on many
levels – from the designer gatherings to the recurrent meetings between product team
designers that have been identified for benefits in consistency and reuse.

However, this thesis suggests probing for connections further than the obvious
teams – the case company, for example, has a multitude of teams which could
possibly provide reuse and consistency benefits. Forming communities of practice
regarding similar products and features, or as reported by Paasivaara and Lassenius
(2014), in an even more ad-hoc manner, can provide far greater contextual reuse
and consistency than merely utilising the existing assets already contributed to the
system. Therefore, the thesis suggests probing around the company, for example,
through designer chats, whether reuse or consistency benefits can be achieved. This
probing should be done iteratively, as new requirements are understood and needs
for new assets are discovered. As mentioned in the previous chapter, managers can
facilitate this collaboration, but thinking in patterns is also a fundamental design
skill: what typical patterns could apply in the upcoming user interface and in which
way the product-team created solutions could be of use in other products as well.

5.1.3 Product team developers

Generalising the results of the study regarding developers, based on chapters 4.2
and 4.4, it could be seen that developers are concerned regarding the design system
very practically: how does the system apply in the technical context of the product,
what is the workflow of using and contributing to the design system. To enable
the distributed model of running the design system, developers too need to reach
the level of being able to contribute to the system. Therefore, the thesis shall next
discuss the important factors to enable developer contributions, based on the findings
of this thesis and background literature.

First, being able to contribute to the system means that product teams need to
use a technology stack relevant to the system. Respectively, the technology choices
of the design system have to be in line with those of the majority of the company.
As discussed in the literature review, the pattern library is the plain CSS and HTML
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base for the technical system, which can be utilised by all web platforms. However,
as in the case company, if a consensus can be reached on a preferred framework, then
product teams are able to share directly usable components to each other through a
dedicated component library. This provides additional time savings compared to a
plain pattern library. (Suarez et al., 2017)

However, there are bound to be different technical adaptations of the system. As
evidenced in the case company, even if many of the studied teams used the preferred
front-end framework on a high level, they used it in different ways. This is partly
for design-originating reasons: some teams do not entirely apply the ready-made
user interface elements in the system, but rather, also utilise the style definitions
inside the common styles to build their custom elements. Some prefer different
technical forms of utilising the system, as web development frameworks evolve all
the time and teams embrace different ways of using the same framework. As such, in
a multi-product environment, the design system must not force developers into a too
tightly defined box, as different technological decisions can be reasoned in different
contexts. However, a possible need to diverge from the system-preferred framework
has to be argued, if it exceeds the level where system components cannot be utilised
or contributed directly – as evidenced in the case company. All in all, every team
cannot use the dominant stack or the components directly, so it is important to store
the base shared styles together with HTML examples available for these use cases.
The system is most likely also applied in a granular manner, as in the case company,
so the thesis suggests exploring design tokens presented in chapter 2.2.2. As Curtis
(2016) states, they are a fundamental method of sharing fine-grained brand style
attributes, benefiting all levels of utilising the system from complete templates to
creating new components with existing style attributes. This enables reusability and
consistency in many contexts of utilising the system, which is often the case in a
large company.

For a design system’s technical decisions to stay relevant in the ever-changing
technical field, and for teams to benefit of latest technical knowledge understood inside
a company, the thesis identified the importance of developer knowledge sharing – in
Paasivaara and Lassenius (2014) terms, a developer community of practice. However,
as could be seen in the findings of this thesis, and of Paasivaara and Lassenius (2014)
too, it is not easy to attract developers to these kind of communities. The interest
should stem from practitioners themselves, but a culture for such sharing must be
built first – management holding the keys for encouraging and thus facilitating growth
of this culture.
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Secondly, common to designers, in order to be able to contribute to the system,
it must be up-to-date. However, technical updates to the system sometimes cause
breaking changes in the implementations of products. In the case company, the stud-
ied teams were often unaware of what the new updates brought. To make the update
process smoother for developers, the nature of changes should be communicated
clearly. In chapter 4.4, this study identified different possibilities in informing teams
about updates and their contents: a dedicated chat channel, a version log on the
design system documentation page, and finally, announcements in common meetings
and information screens.

Finally, getting help for the various technical questions related to utilising and
contributing to the system, when needed, was noticed important in this thesis. In
the case company, several instances of needed interaction between the design system
team and developers were identified. Even if the ideal state of the system is such
that the processes and assets are such well laid out that they are easy to understand,
in reality, product teams do benefit of help from time to time. These are also some of
the design system team’s touchpoints to product teams; based on these contacts, the
system can be developed further to fit the company’s context. To reach a distributed
model, processes and assets have to be defined and laid out well, and thus, the reliance
on a design system team’s help should ideally decrease as the system matures.

5.1.4 Design system team

In the previous chapters of discussion, the thesis already showed many roles and
responsibilities of a design system team: advocating the system for the company,
facilitating collaboration, helping designers with pattern related questions, helping
developers with technical issues, and developing the system itself, to name a few.
These are tasks the organisation benefits of, or, no-one else has the responsibility
to do. Even in the distributed model of running a design system, the systems team
advances and facilitates the use of the system (Curtis, 2015). On this base, product
teams can work to utilise the benefits of the system and contribute to the system to
advance it further.

As mentioned in the previous chapter, while the design system team helps
designers and developers in their system related tasks, they should probe how the
product team in question utilises the system, both design-wise and technically. To
achieve reuse and consistency, these meetings are crucial: if the team is diverging
from pattern usage, why are they doing so? If technical decisions differ from the
preferred framework, why do they differ? These discussions can provide insight as to
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how the design system should be organised in the future, or, for the product team to
be able to align their work better with other products.

Chapter 2.1 discussed that in the agile software development era, design has had
its share of difficulties in focusing in the big picture (Laubheimer, 2017). Product
team designers in a large software company, being co-located with their product
team, have a hard time seeing the whole company context. The same of course
applies to developers – this was also evidenced in the findings of this thesis. Thus, it
is important the systems team holds an up-to-date, holistic image of the decisions
made in product teams and adjusts the system accordingly or guides the teams
to align. This, in essence, is what was considered in the literature review – user
experience professionals need not promote design in every opportunity anymore;
rather, a growing need for managing organisational design activities and assets has
been recognised (Devanney, 2017). The thesis argues that in order for a software
company to scale while working in an agile framework, a design system team is
needed to hold a holistic image of design in the company, and operationalise that into
assets, tools and processes, which in turn, create reusable and consistent outcomes.

In chapter 2.3, Kholmatova (2017) mentioned that the design system should not
feel like a style police, and in chapter 4.3 this was found to apply to all aspects of
the system; not only assets, but workflows too. The design system team needs to
work in the same user-centric manner as product teams should: advancements have
to be validated and tested out with the users of the system – the product teams.
Changes in the system and processes can affect the everyday functioning of product
teams a lot.

It can be seen that a lot of the activities of the design system team relate not
only to the technical tooling and assets, but developing the organisation to align
further in their daily work. The roles of design system team and management roles
intertwine into each other. Chapter 2.1 supports these findings; a system cannot only
asset-wise change the mindsets of people. However, as a basis, a design system opens
the door for holistic organisational activities regarding smarter and more scalable
ways of designing and developing digital products.

5.2 Conclusions

Based on the research performed in this thesis, condensed answers are next presented
to the research questions.

Research question 1a: What assets does a design system consist of?
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Asset-wise, a design system typically consists of design principles, tone of
voice guidelines, brand assets, a pattern library and component library or
libraries, and designer tool specific assets. Design principles aim to provide
product teams high-level alignment while they develop services, and tone
of voice guidelines practical guidance on how to write copytext utilising the
brand-defined voice. Brand assets include items such as colors, typography,
icons and visual style elements. The pattern library is a single source of
truth regarding company-shared user interface elements, components and
templates, providing designers and developers a shared base to work on.
It can contain abstract patterns, but most typically, it contains ready-
made implementations of user interface assets, in shared CSS styles and
HTML examples. The shared styles contain also design tokens, which are
styling primitives as programming attributes, containing information such
as of the brand assets. Component libraries are programming-language
and platform-specific implementations of the pattern library, enabling
developers to directly apply the design system if they use a technology
that the component library is implemented on. Meanwhile, desinger tool
specific assets convey the pattern library, directly utilisable in a designer
tool.

Research question 1b: What benefits do the assets of a design system bring over
the traditional style guide and pattern library?

Previously, the traditional style guides were separated from component
libraries. This meant that there was no direct connection between the
assets desigers used and which developers actually used in programming.
Design systems solve this problem by providing a single source of truth
in the form of a pattern library. Compared to a traditional definition of
a pattern library, pattern libraries in design systems typically provide
implemented user interface asssets, whereas traditionally, patterns are
abstract guidances on how to build certain user interface assets. Imple-
mented assets typically provide more time savings than abstract patterns,
in a specific company context.

By intertwining design and programming together in the form of a pat-
tern library, better reusability and consistency can be achieved across
a company’s product portfolio. Additionally, designers do not need to
sweat over the small details as much anymore, as they utilise assets that
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are synchronised with development. As a result, time is saved, enabling
designers and developers to focus on creating added value.

Research question 2a: What processes does a design system consist of?

First, a design system considers the process of using and contributing to
the system. It considers whether an existing pattern can be used when
designing a user interface, or whether the use case being designed can be
fitted to an existing pattern. If these are not possible, consideration is
given whether an existing pattern can be modified to fit the use case in
question. If a pattern is modified or a new pattern is created, it has to
be understood whether others can benefit of this pattern. Finally, the
act of submitting a pattern – both design-wise and technically, has to be
clear. To support this process, and to develop and advocate the system
in general, a dedicated design system team exists typically.

Research question 2b: What different organisational models are there of running
the system?

Design system related literature considers two contrasting models of
running the system: a distributed model and a centralised model. In
the distributed model, product teams take responsibility in contributing
patterns to the system, while in the centralised model, the design system
team takes this responsibility. Both models have their benefits: if a
company’s product teams are not able to contribute to the system, for
whatever reason, or a strict design standard is desired, the design system
team providing assets for the system can be reasoned. Meanwhile, a
distributed model can provide a more realistic viewpoint on the needs of
product teams and requires less manpower to implement assets in the
design system team. In practice, the models are not such binary, but
companies utilise ideas from both models.

Research question 2c: How can communities of practice be utilised to solve reuse
and consistency problems?

Reuse and consistency – the same goals as the design system has – can
be supported and built to its own extent by building a culture of sharing,
in the form of communities of practice. A community of practice is a
domain and context specific group of people, which gathers up based
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on their own interest to solve issues relevant to them and at the same
time, develop themselves as practitioners and the company practices
and outcomes. For example, regarding a reuse or consistency matter
in design, a feature community of practice can provide the means of
reaching this reuse and consistency. The idea of communities of practice
is that contextual consistency between products cannot be reached only
by utilising the design system, but by collaborating – and then laying
the results of this collaboration into the design system. For communities
of practice to work, it is crucial that managers support the culture and
explicitly encourage practitioners to form this kind of collaboration.

Research question 3: To reach relevant user interface consistency and reuse in a
large organisation with many different products, in a distributed manner, which
factors support the distributed model of running a design system?

The success of the distributed model depends on many contextual factors,
the most important being the following. The process of utilising the
system, especially regarding having to modify a pattern or creating a
new one, is important. However, this is not only a mechanistic process,
designers have to understand other teams’ needs, and be able to coordinate
their work with relevant people. To find these relevant people, the culture
of the company must encourage to probe reuse and consistency benefits
between designers: contextual reuse and consistency cannot be reached
only by utilising the system, but by coordination. Designers must take
own initiative, and managers initiate this culture and facilitate it explicitly,
for example, in the form of communities of practice. Managers around
the company need to allow the additional time that can be taken in this
probing and the creation of a patterns – it pays itself back in the longer
term, and enables the distributed model.

All in all, while the technical advancements of design systems have provided for
better software development practices, it is also collaboration that is needed to reach
the goals of reuse and consistency. As such, the goals of reuse and consistency must
be thought from a holistic point of view, not only from a design system perspective.
However, the technical basis of design systems have provided with vast benefits for
large software companies. Having emerged as an international movement, design
systems yield major positive impact for improved software development practices.
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5.3 Validity and future research

This thesis contributed for advanced software development practices, mainly in
the context of large software organisations practising agile software development.
While design systems have provided benefits in smaller organisations, the research
regarding the distributed model of running the design system addresses issues such as
coordination and knowledge sharing, which are most typically more prevalent in large
organisations. In the context of large organisations, the results of this study are most
relevant within companies with multiple software development teams and products,
within the same brand visual look. The external validity – the transferability of
results to a wider population, as defined by David and Sutton (2011) – can be said
to apply in this context.

The conceptualisation of design systems in this thesis reflects the current industry
knowledge, combined into prior academic research related to topics around design
systems and insights provided by the practical research of this thesis. Thus, this
thesis has presented a hypothetical model of the academically novel concept of
design systems. While this study does not aim to set a final definition of design
systems in stone – design systems are living, by nature – an academic stance was
taken on the industry knowledge of design systems. Thus, the thesis aimed to
provide a sound research on crucial tenets of design systems. The thesis opens up
possibilities for a broad range of further studies, which would take design at scale
further: design systems are an established concept in the industry, but still very
novel and unresearched when a broader perspective is taken. Next, the identified
topics for future research shall be discussed.

Design systems offer major future possibilities in the landscape of software de-
signers and developers. As design details are more and more thoroughly linked into
front-end programming, the role of designers comes closer to that of developers. A
very recent example of design systems enabling this kind of advancement is by Airbnb
(2018), where the user interface assets created in a front-end programming domain
can be converted directly into designer assets. As front-end programming asset styles
are already directly linked into the pattern library, the system approaches a state
of automatic synchronisation between all user interface assets in the web platform,
in this case. This, in turn, further makes designer work more directly utilisable
for developers, removes ”pixel pushing” and enables designers to focus on creating
additional value. This is an area where further practical research can yield major
direct benefits for a large audience of designers and developers through universal
tools.
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Besides design assets, the thesis recognised further consistency possibilities in
other organisational areas than software development: marketing, communication
and a strategic level through company values. Marketing, communication and the
design of user interfaces can benefit of a common visual look. Tone of voice related
unification across different company functions can create a more coherent presentation
of the brand for the customer, as demonstrated by Wood (2016) in the literature
review. Furthermore, the strategic level of the company can benefit of the hands-on
perspective of the design system defined design principles. However, due to the
novelty of design systems, the unification of visual look, verbal presentation and
values across company functions have not been largely researched, and this thesis
could merely touch upon these topics due to the scope of the research. Therefore,
the thesis suggests further research in this area.

The visual look created through utilising the design system proved to be an
interesting topic. ”Standardisation for the sake of standardisation” and ”Generic
designs based on generic components and templates”, as presented in the literature
review, are valid concerns regarding design systems. The empirical part of this
research also noted the possibility design systems could generate a mindset of ”creating
a pattern library product”. However, the thesis does not take a stance about the
further implications of this statement. First, it would have to be addressed whether
some genericity is bad in the first place – common patterns, while generic, can
be familiar to users, thus benefiting them. On the other hand, it is a designer’s
responsibility to create a desirable end user experience. A relevant question is then,
how can the design system and the organisational culture provide such outcomes that
do not imply boring or counterproductive designs? What is the role of designer skill?
If, or as design systems become a more commonplace way of developing software,
these questions become more and more important on a global scale.

Finally, and most relevantly to the focus of this research, the thesis recognised that
boundaries between design systems and general organisational design are debatable,
but inseparable to a certain extent, too. While the technical basis of design systems
has made reuse and consistency related work immensely more beneficial, a technical
system alone is not enough to achieve reusability and consistency. This thesis took a
first stance on attaching coordination and knowledge sharing to design systems. To
solidify this research, further research can be performed to identify the connections
between design system practices and organisational factors. Thus, by the dawn of
design systems, this study opened up a multitude further researchable topics related
to facilitating consistency and reuse related activities in agile software development.
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A Interview structure: designer

• Tell about your background in the company.

• Show what you are working on currently. How do you utilise the design system
in it?

• What kind of benefits do you consider you have gained with the system? In
this project you are working currently? In general?

• How do you utilise the pattern library, versus, the designer UI kit?

• Have you contributed to the UI kit? When/why not?

• How do you recognise a new pattern?

• Have you recognised other product teams that would benefit of consistency
with your product, or you would benefit of reuse with the product?

• Have you utilised the help of design system team? In what kind of situation?

• Do you attend the common designer gatherings? Why/why not?

• Other ideas, questions, comments about design systems?

Also included product team specific questions, which were observed relevant prior
to the interview. Using these contextual probes, the goal was to understand the
priorities of the teams better, and role of design system in the product team.
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B Interview structure: developer

• Tell about your background in the company.

• Show what you are working on currently. How do you utilise the design system
in it?

• What kind of benefits do you consider you have gained with the system? In
this project you are working currently? In general?

• How do you utilise the pattern library, versus, the component library?

• How do you update the pattern library or component library?

• Have you contributed to the pattern library or the component library? When/why
not?

• How do you recognise a new pattern?

• Have you recognised other product teams that would benefit of consistency
with your product, or you would benefit of reuse with the product?

• Have you utilised the help of design system team? In what kind of situation?

• Do you attend the common developer–designer gatherings? Why/why not?

• Other ideas, questions, comments about design systems?

Also included product team specific questions, which were observed relevant prior
to the interview. Using these contextual probes, the goal was to understand the
priorities of the teams better, and role of design system in the product team.
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