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Abstract

Today, users see dishwashers as uninteresting products with little change over a long
time. To increase and improve users' experience and perceived quality, a premium
dishwasher opening experience was studied and designed, with regards to dishwash-
ing and interior kitchen trends. Methods used to achieve this were interviews, user
studies, benchmarking of kitchen interiors and dishwashers and a workshop. Trends
and ndings from benchmarking kitchens and dishwashers and the user study were
used to create design guidelines. Examples of trends and ndings are an increase
in colours, rounded shapes, milled-in LED strips and the users considering how well
the dishes are cleaned, the most important aspect of dishwashers. The nal concept
is a light and scent combination with a milled-in colour-changing LED strip one-
third of the way into the dishwasher, a functional spotlight moving with the baskets
and lights behind the basket handles to improve the perception of cleanliness and
premium experience.

Keywords: design, dishwasher, product development, light, user experience, scent,
perceived quality.
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Nomenclature

Below is the nhomenclature used throughout this thesis.

Parts of a dishwasher

Door

Decor panel

Basket
Lower basket

Middle basket

Upper basket
Top basket

Cutlery basket

Tines

Washer arm

Container

The front of the dishwasher which opens by folding down

A matching cover used to integrate appliances like dishwash-
ers or refrigerators into the overall design of a kitchen

The drawers of the dishwasher which can be pulled out
The lowest basket in the dishwasher, where plates usually are

The middle basket in the dishwasher, in between the lower
and upper basket, for smaller tableware

The upper basket in the dishwasher, where glasses usually are

The highest basket in the dishwasher, where cutlery usually
are

A basket speci cally for cutlery which is a small detached
basket that is placed in the lower basket

The metal prongs in the baskets used to hold dishes and uten-
sils in place during the washing cycle

The rotating arms splashing water on the dishes

The interior shell of the dishwasher



Dishwasher functions

Auto-open

Push-to-open

Knock-to-open

Grellow

A function which opens the door of the dishwasher when a
programme has nished to let out the moist air.

A function which opens the dishwasher door when the user
pushes on the door

A function which opens the dishwasher door when the user
knocks on the front twice

A greenish yellow colour which indicates points of interaction
in ASKO dishwashers speci cally
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1

Introduction

This thesis is focused on the evaluation and development of the opening experience
of integrated premium dishwashers for the company ASKO.

1.1 Background

The dishwasher is an appliance which cleans dishes, at home and on an industrial
scale. It runs on electricity, with water, dish detergent, salt and often a rinsing aid.
There are dishwashers of di erent sizes. Some of the smallest ones are meant to
be placed on the counter. The standard consumer dishwasher is 60 cm in width,
while there is also a thinner one with 45 cm in width. Both are meant to be placed
beneath the counter or integrated with the cabinets in the kitchen. From there, they
also increase in size on the industrial scale. A major advantage of using dishwashers
Is that they save up to four times as much energy and also save six to eight times of
water usage, in comparison to washing dishes by hand [Energimyndigheten, 2017].
However, the production of dishwashers also uses these resources, so the actual gain
is smaller than the values from Energymyndigheten.

Another advantage of using dishwashers are that they can relieve households from
a time-consuming chore and hide dirty dishes. Because of this, the dishwasher is
a greatly appreciated product among users. However, since its introduction, there
have been relatively few changes in its design which might cause some users to con-
sider it an uninteresting product.

ASKO is a premium brand for kitchen appliances, including dishwashers, and has a
design language based on Scandinavian design. When buying a premium appliance,
the customer expects a premium experience. Therefore, ASKO wants to examine
and improve all parts of their machine and all steps in the process of using them.
They also strive for more user involvement in their development phase, through
user research and evaluations, to ensure desired user experiences and perceptions
of quality. An internal study found that hygiene and cleanliness are important to
dishwasher users. The company would like to evaluate whether its current solutions
ful | these expectations and bring them closer to this vision.

A part of that process is to examine the door and the user experience, with user
involvement and make design suggestions to improve the experience and user per-
ceptions and match their preferences. The opening and door of the machine is an

1



1. Introduction

important part which is the rst thing customers see when looking at a machine and
something that users will use and interact with several times a day, every day. It is
also time the dishwasher is considered a more exciting product and is, therefore, an
important part to study and improve.



1. Introduction

1.2 Aim & Objectives

The aim of the thesis was to create a plausible vision of the dishwasher opening
experience, dishwashing, and kitchen trends of the future.

One objective was to explore and map current solutions and products in the Swedish
market: by ASKO, by competitors and in other relevant markets. Future kitchen
and dishwashing trends were also researched to ensure a long-lasting solution while
providing design solutions for the dishwasher door to improve the user experience.

This process was intended to result in answers to the following research questions:
" What are the upcoming trends in kitchen design and its usage?
" How do users perceive ASKO's dishwasher interactions?
What aspects of dishwasher use are important for users?
The project deliverables was divided into three parts:

" Mapping of current and future trends in the kitchen and dishwasher
industry
The rst part of the objective was to explore the kitchen industry and make
well-informed predictions about what the future might hold. This was essen-
tial for designing a dishwasher for future needs and conditions.

Design guidelines for dishwasher opening experience development

A list of requirements and guidelines concluded from user research, observa-
tions and testing to facilitate the creation of a dishwasher door t for future
kitchens.

A visionary design solution for a dishwasher opening experience

With the help of insights from earlier activities and the design guidelines, a
design solution for a premium dishwasher front door was generated to explore
what the future of dishwashing may look like.

1.3 Limitations

Since ASKO is a premium brand and the aim of this project was to predict and nd
a solution appropriate for the future of the industry, this project did not consider
the nancial aspects or the technical feasibility of design solutions.
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Aurora the nal concept

The project has included trend analysis and user studies to explore and identify
how the opening experience of a dishwasher could be enhanced. It has resulted in a
design concept which merges the use of light, colour and scent to deliver a premium
and user-centric interaction with the machine, see Figure 2.1. The study highlighted
several requirements for improving the user experience and the nal concefairora
centres around two main aspects: ease of use and hygiene.

A central part of the design is the moment the door opens after a nished washing
cycle. The user is met with an aquamarine light emerging from an LED strip inside
the machine accompanied by a fresh scent that brie y lls the air, signalling a sense
of cleanliness. When the door is opened further, the aquamarine light turns white
while the user discovers additional features. Inside the dishwasher are added lighting
elements in the shape of two moving spotlights and handle lights.

Placed at the top of the container, the movable spotlights shine directly on the
baskets regardless of how far out they are pulled. This function is possible by the
integrated proximity sensors in the baskets which detect the basket's position and
adjust the angle of the spotlights. The lights inside the basket's handles provide
the user with adequate work lightning as well, as it is directed toward the basket.
In addition to this, a part of the light shines through the front of the handle, high-
lighting the handle itself. These added lighting elements provide the user with an
excellent working light to admire their sparkling clean dishes.

Aurora includes a cleaning mode for cleaning the inside of the dishwasher, e.g. the
Iter or salt lid. This works by tilting the spotlights to be directed at the container's

oor and can be activated either automatically by removing the bottom basket or
manually through the usual program menu. Inside the door is a pressure sensor that
detects when the bottom basket is lifted o .

Two main trends identi ed from the trend analysis are included in the design.
Firstly, the LED light is embedded into the container's surface, mimicking mod-
ern kitchen and display cabinets. Secondly, all the baskets are equipped with a soft
close feature which minimises rattling of the items placed in the baskets. This is
found in a majority of today's furniture and kitchen cabinets.

For more details about the concept, see Section 5.5.



2. Aurora the nal concept

Figure 2.1: Images of Aurora.
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Methods and theories

This chapter presents the methods and theories used in the project. They were used
to gain insights and in the development.

3.1 Methods

Here the general outline and theory concerning the methods used in this project is
presented.

3.1.1 Interviews

Interviews are a method which consists of meeting people to gain insights
[Asa Wikberg-Nilsson et al., 2015]. These people can be either users giving insights
on attitudes, experiences preferences, opinions and motivations. It is good to observe
users and note their comments during interviews [Asa Wikberg-Nilsson et al., 2015].
Interviews can have di erent levels of structure. There are unstructured interviews
that have no interview template. There are also structured interviews where the
guestions are formulated according to what one wants answered. Furthermore, there
are semi-structured interviews which are in between the other levels. This means
that there is some freedom and some structure. It's a good idea to pilot-test one's
interview template before using it. Smaller changes can also be made after an inter-
view, if the questions prove not to be ideal [Dodgson and Trotman, 2022]. However,
this can be mitigated by putting in thorough work while planning the interview and
considering what the aim of each question is [Dodgson and Trotman, 2022]. Being
prepared is one of the most important aspects of conducting an interview.

3.1.2 Observations

An observation, as the name suggests, means to observe something to gain insights
[Asa Wikberg-Nilsson et al., 2015]. These can be to discover unknown problem ar-
eas or the user's needs. Participant observation is a kind of observation where a
researcher will ask to observe a part of a user's daily life or while they perform a
task. It is important to document their actions to be able to discuss them later
[Asa Wikberg-Nilsson et al., 2015]. There are other types of observations and ways
to categorise observations. For example, there are work dairies, in which the par-
ticipants self-report, there is applied ethnography, which combines methods such as
interviews and observations and there is y on the wall, where the participant
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3. Methods and theories

records themselves [Cash et al., 2015]. An advantage to applied ethnography is that
it creates many insights and data but that is also its disadvantage since it is di cult
to document all of it.

3.1.3 Workshop

To simultaneously utilise a group of people's creative potential, a workshop can
be used [Asa Wikberg-Nilsson et al., 2015]. These people can be experts, users or
other people. The most important aspects to create a successful workshop is to
de ne the purpose and aim before planning [Asa Wikberg-Nilsson et al., 2015]. The
general outline of a workshop starts with introducing the topic and the plan for the
session. Then one introduces the topic and the general current situation. Then the
problem areas are combined with a free ideation. Then the creative phase and lastly
presenting solutions and then concluding the session.

3.1.4 KJ analysis

A KJ analysis is a method for analysing data [Scupin, 1997]. It is done by making
separate notes for each piece of information. Then shu ing all the notes and then
sorting them into groups by moving related notes closer together until groups are
formed. These groups are given headlines and then the relations between the notes
are noted.

3.1.5 UX-curve

The UX curve is a user experience evaluation tool used to evaluate the user's expe-
rience over time [Kujala et al., 2011]. The user is given a template which they Il in
by drawing a curve representing how negative or positive their experience is. This
means that they draw a graph where the horizontal represents the passing time and
the vertical represents the positivity level of the experience.

3.1.6 Brainstorming

Brainstorming is an ideation method which aims to create as many and varied ideas
and solutions as possible [Asa Wikberg-Nilsson et al., 2015]. There are four rules
which should be followed, 1) Do not criticise, 2) Aim for wild and crazy ideas, 3)
Try to evolve and combine the ideas and 4) Aim for quantity. The sessions work by
trying to come up with ideas that answers an aim or resolves a problem.
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3.1.7 Braindrawing

Braindrawing is a method which applies the same rules as brainstorming but also
utilises drawing as a creative stimulus [Asa Wikberg-Nilsson et al., 2015]. It is done
by de ning a question or context and then asking all participants to sketch for a
de ned amount of time. Then the participants change places and continue drawing
on someone else's drawing. This continues until everyone has drawn at all the
stations. After the sketching, the drawings are gone over and discussed within the
group. Then the ideas are categorised. One bene t of this method is the lack of or
shared ownership of ideas.

3.1.8 Speedstorming

Speedstorming is an ideation method which utilises quick sessions to ensure focus
on the task [Asa Wikberg-Nilsson et al., 2015]. The general outline of the method is
that a few di erent problem or ideation areas are prepared and then the participants
switch between which they ideate on in very short sessions.

3.1.9 Personas

Personas are ctive users which are used to condense insights by creating an archetype
[Asa Wikberg-Nilsson et al., 2015]. It can help designers gain more empathy for the
user personas. To create a persona, the context has to be researched and insights
on the users created. Then these insights must be contextualised and pattern recog-
nised. Then personal details should be added to the persona, for example, a name.
Use a scenario, a short story from the persona'’s life, to create further understanding.
The last step is to validate the persona to make sure that it is believable. One's
prejudice and society's norms can be challenged by changing the gender or the age
of the persona.

3.1.10 Design development

To design is to go through di erent activities to reach a solution and a designer needs
knowledge of many di erent subjects, such as materials, usage, function, semantics
and manufacturing [Asa Wikberg-Nilsson et al., 2015]. Design development projects
are complex problems and therefore require adjusted methods for each project since
each project is unique [Asa Wikberg-Nilsson et al., 2015]. One of the main tasks is
to understand the context of and users in the design problem if the design should
comply with the emotional, cognitive and physical needs of the user. User-centred
design is a term describing design which focuses on ful lling the needs and pref-
erences of the users in the context [Asa Wikberg-Nilsson et al., 2015]. The design
development process is usually an iteration of planning, exploring, creating and

prototyping.
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3.2 Theories

In this section, the theoretical framework utilised in this project is presented.

3.2.1 Senses

Humans interpret the world around us through the ve main senses: audition, vi-
sion, olfaction, taste and touch [Ludden et al., 2006]. Information collected from
the senses impacts how we experience, value and relate to products. When design-
ing with the senses in mind, it is important to consider all senses since they work
together to create a uni ed understanding of a product, with each sense in uencing
the others.

Congruity and incongruity

Previous experiences with products form expectations of how a similar product
might look, feel, sound or smell [Ludden et al., 2006]. For example, one might think
of a couch as soft and uy and expect a soft-looking couch to feel just that. When a
person's expectations align with their experience, it is callecbngruity. However, if

it turns out that the couch is made out of stone and not soft cushions the person
will likely be surprised when taking a seat on the couch as their expectations and
visual information do not match up with the haptic sensation. This sensory con ict
is called incongruity. Mindfully designing for incongruity can spark interest and
curiosity in the user, while an unsuitable combination of contradictory experiences
can cause negative emotions. It is therefore important to have a clear goal when
designing with the senses in mind, along with considering all senses and how they
impact each other in a speci ¢ context.

3.2.2 User experience

User experience (UX) is a broad subject with many de nitions [Hassenzahl, 2011].
One general description of UX is "enhancing user satisfaction by improving the
usability, accessibility and pleasure provided in the interaction with the product".
User experience is the result of a complex cluster of feelings, thoughts, and actions
[Hassenzahl, 2011] that are in uenced by e.g. societal and cultural factors, a per-
son's memories and expectations, the product itself and its context, and how the
experience is shaped over time.

One way to illustrate user experience is by using the UX pyramid, a framework
for categorising UX levels [Ralph, 2017]. It is based on Maslow's hierarchy of needs
with the lower and broader half of the pyramid represented by basic features such as
functional, reliable and usable. The top half consists of more subjective attributes
like convenient, pleasurable and meaningful at the very top. The pyramid is used
to assess how well a product ful Is each level and as a guide for reaching the top of
the pyramid and the desired goal of creating a meaningful design. By keeping the
upper levels in mind, one can design products that users want to engage with and
enrich and improve people's lives.
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3. Methods and theories

3.2.3 Ergonomics

Ergonomics is a term de ned as the optimisation of the human-product interac-
tion [Asa Wikberg-Nilsson et al., 2015]. It can be divided into physical, cognitive
and organisational ergonomics. One important aspect of physical ergonomics is an-
thropometrics, which describes all forms of human length and angle measurements
[Asa Wikberg-Nilsson et al., 2015]. By using anthropometrics e ectively, one can
design products that t as many body shapes as possible.

Vision is considered the most dominant of the human senses [Berlin and Adams, 2017].
Glare, re ections and contrast are three important light parameters to consider when
designing ergonomic and functional lighting to facilitate good vision. Glare can oc-
cur in situations when a person is exposed to too bright and excessive light, which
can result in an uncomfortable experience or impaired vision. Re ection is a ected
by the surface material and nish. For example, polished steel will cause more re-
ections than matte plastic. Re ections can on one hand create interesting e ects,
while on the other hand be bothering when used incorrectly. Contrast is de ned as
the di erence in luminance between two surfaces. Too high a contrast between light
in a work environment can cause problems, while a contrast between colours can be
bene cial to di erentiate parts or indicate functions.

11
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Execution

In this chapter, the execution of the project will be described. The project's process
consisted of two phases with three main activities running in parallel, as seen in
Figure 4.1. The three main deliverables are represented in green. The concept
development activity included ideation, prototyping and re nement based on the
user studies. This activity resulted in a nal design concept for the dishwasher door
opening experience.

Figure 4.1: A visualisation of the process, with the two phases.

The user experience activity consisted of user involvement through studies and eval-
uations to understand how users perceive current dishwasher doors, lighting, scents
and the proposed concepts. They were also involved in a workshop to both evaluate
and ideate on the concepts. The user involvement and design and ideation were
iterated, as is common in design development processes. Through the exploration
activity, a study of the kitchen industry was performed to explore the market and
future kitchen trends. It included benchmarking of dishwashers on the market and
kitchen interiors and expert interviews with trend experts. Other product categories
were also benchmarked as inspiration for the ideation.

13



4. Execution

Phase I, the pre-study, resulted in a list of guidelines concerning future kitchen
trends and insights from the user study. The guidelines were used in Phase Il, the
development phase, as a base for the remaining design process, which resulted in
the nal concept, seen in Chapter 2 and Section 5.5.

14



4. Execution

4.1 Benchmarking

During the benchmarking process, stores and a fair were visited and some interviews
were held to understand dishwashers and the current and future kitchen trends.

4.1.1 Kitchen and appliance stores

Several kitchen and home appliance stores were visited in Gothenburg. The main
purposes for visiting kitchen stores were to 1) investigate current kitchen trends by
analysing the displayed product range, and to 2) study handles and opening mech-
anisms of kitchen cabinets. Most of the study was done by observing the lighting,
opening the cabinets, feeling the materials et cetera. In some instances, an addi-
tional conversation with the store sta was held to understand customers' needs
more thoroughly. Five kitchen retailers were visited, see Appendix A.1 for the list
of stores.

While the kitchen stores had dishwashers in the showrooms, a comprehensive study
of the dishwasher market was required to gain insights from a broader range of
dishwashers. For this, three home appliance stores were visited, see Appendix A.1.
Whereas the study at the kitchen stores was exploratory, the study of the dishwasher
market was structured and included a form, see Appendix A.2, with prede ned
properties and features to analyse. Among the chosen characteristics were the type
of opening mechanism and the experience of using it, sensory experiences such as
smell, sound and texture, and the rst impression of the dishwasher. The force of
opening the door was also measured with a dynamometer, see Figure 4.2.

4.1.2 Other stores

Four stores selling only interior design were also visited; Designtorget, Bolia, Vall-
gatan 12 and Slettwoll. In these stores, materials, colours, shapes and the opening
of cabinets and closets were examined to benchmark the current kitchen trends and
gain inspiration for the ideation phase. At three car stores, the opening of doors
and compartments was explored and evaluated for inspiration.

4.1.3 Stockholm Furniture Fair

A visit was made to the 2024 Stockholm Furniture Fair to examine kitchens and
other interior designs. There were ve kitchen retailers at the fair. All the kitchens
and many other interior design exhibitions were inspected and tested, by opening
cabinets, dishwashers, and other appliances and feeling the textures and materials.
Observations of the shapes and colours of exhibitions were also made. Lighting,
lighting e ects such as re ections, and sounds were also examined. The sounds of
opening and closing doors were studied, mostly at interior exhibitions. The lighting
was examined at both interior exhibitions and lighting-focused exhibitions. The
examination was made for inspiration and understanding of current kitchen and
design trends.

15



4. Execution

4.1.4 Expert interviews

Three expert interviews were held with people who are knowledgeable of current and
upcoming interior and kitchen trends. The purpose of these interviews was to gain
more in-depth insight into trends and predictions for their future development. The
experts were asked which current and upcoming trends they could notice regarding
kitchen layout, colour and material, lighting, cabinet opening mechanisms, kitchen
appliances and kitchenware. The full interview guide can be seen in Appendix A.3.
Afterwards, the results were analysed using a simpli ed version of a KJ analysis.
This method was chosen since it is a very e ective way of sorting, creating an
overhead understanding and facilitating the drawing of conclusions. The version
used in this project skipped marking relations and was done digitally using the
software Figma.
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