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Abstract  
 
Tap water is our most valuable and controlled viand that we use (Svenskt Vatten, 
2018). It is such a big part of our lives that most of us never reflect over the work 
behind it, nor the amount that we consume. However, every droplet that is 
purified, heated or transported to our taps consumes energy. We have recently 
started to realize the effects our energy consumption has on the planet and are doing 
our best to minimize them. Therefore, conserving water is one of many necessary 
steps towards a more sustainable living. This is a master’s thesis in Industrial Design 
Engineering that focus on sustainable water usage in household mixers and their 
product perception. The goal is to find a way to minimize our water consumption 
with a good user experience. This project is being conducted through Lulea 
University of Technology in collaboration with FM Mattsson Mora group, spring 
of 2019. 
 
This project has been using the Design thinking process which contains the six 
phases; Understand, Empathize, Define, Ideate, Prototype and Test (Hasso-Plattner 
Institute of design at stanford, 2019). In the Understand-phase the focus was to gain 
an understanding of the problem space and how our water was being used today. 
This was done through literature reviews and interviews with both experts and 
professionals. This resulted in an understanding of where the biggest saving of water 
could be made and also different techniques to achieve it. The second phase, 
Empathise, consisted of figuring out how users perceived water and their attitude 
towards conserving. This was done by conducting a benchmarking, recruit people 
to do photo diaries, sending out a questionnaire and holding two focus groups. The 
result from this phase was a better understanding of the situation and how to 
approach the problem. This was carried over to the Define-phase where a new 
mission statement was expressed, and needs defined. In the Ideate-phase multiple 
concepts were generated through workshops, sketching and brainstorming sessions 
with Occam’s razor. These ideas where then narrowed down to three main ideas by 
performing a matrix evaluation. During the Prototype-phase these ideas where 
explored further by performing a second benchmarking, creating prototypes and 
making early cost estimations. The result from this phase was one final concept that 
was being carried over to final Test-phase. Here the concept was being user-tested 
and finalized. The final result was presented together with visualizations of the 
concept. Finally, discussions are made about the result, conclusions about the 
research questions are made and recommendations for future work is presented. 
 
The final concept is a shower solution that utilizes nudging to help the user 
conserve water. This is done through measuring the water consumed and initialize a 
sequence of pressure changes when a certain amount of water has been used. This is 
accompanied with four LED-lights that are turned on in order, one for every 
pressure sequence. Together these notifications will be anchor points to shape one’s 
behaviour around, stopping long wasteful showers and conserving both water and 
energy. 
 
 
Keywords:  Industrial design engineering, Product design, Water conservation, 
Decision architecture, Nudging, User experience,   
 
 



 

 
Sammanfattning 
 
Kranvatten är vår mest värdefulla och kontrollerade livsmedel (Svenskt Vatten, 
2018). Det är en så stor del av våra liv att många av oss inte reflekterar över det 
arbete som ligger bakom, eller den mängd som vi använder. Varje droppe vatten 
som renas, värms upp och transporteras till oss kräver dock energi. Vi har nyligen 
upptäckt hur våra behov av energi påverkar planeten negativt och gör nu allt för att 
minska det. Detta innebär att besparing av vatten är ett av många nödvändiga steg i 
rätt riktning. Denna uppsats inom industriell design, produktdesign, fokuserar på 
vattenanvändningen i hushållsblandare och deras produktuppfattning. Målet är att 
hitta ett sätt att minimera vår vattenförbrukning med bra användarupplevelsen. 
Projektet genomförs genom Luleå Tekniska Universitet och i samarbete med FM 
Mattsson Mora Group under våren 2019. 
 
Detta projekt har använt ’the Design thinking process’ vilket innehåller sex faser; 
Understand, Empathize, Define, Ideate, Prototype och Test (Hasso-Plattner 
Institute of design at stanford, 2019). I Understand fasen så lades fokus på att förstå 
problemrymden och hur vårt vatten används idag. Detta gjordes genom utförandet 
av en litteraturstudie och intervjuer med experter och yrkesmän. Detta resulterade i 
en förståelse av på vilket område den största besparingen kunde göras och olika 
tekniker för att möjliggöra det. Den andra fasen, Empathize, bestod av att förstå 
användares relationer till vatten och deras attityd mot besparing. Det gjordes genom 
att utföra en marknadsanalys, rekrytera deltagare som skulle göra fotodagböcker, 
göra en enkätundersökning och hålla i två fokusgrupper. Resultatet från denna fas 
var en bättre förståelse av situationen och hur problemet skulle attackeras. Detta 
resultat användes sedan i Define fasen där ett ’mission statement’ och behov skulle 
definieras. I Ideate fasen så genererades många olika idéer genom att använda 
metoder som workshops, skissning och genom brainstorming-sessioner innehållande 
Occam’s razor. Dessa idéer kokades sedan ner till tre huvudidéer genom att utföra 
en matrisutvärdering. Under Prototype fasen utforskades dessa idéer mer genom 
utförandet av en andra benchmarking, skapande av prototyper och 
kostnadsberäkningar. Resultatet från denna fas var ett koncept som togs med in i 
den sista fasen. I denna sista Test fas användartestades och slutfördes konceptet. 
Slutligen har resultatet diskuterats, konklusioner om forskningsfrågorna har dragits 
och rekommendationer för framtida arbete har presenterats.  
 
Det slutgiltiga konceptet är en duschlösning som utnyttjar ’knuffar’ för att hjälpa 
användare spara vatten. Detta görs genom att mäta den mängd vatten som används 
och starta en sekvens med tryckförändringar när ett visst antal liter har använts. 
Tillsammans med detta så finns fyra LED-lampor som aktiveras i ordning, en varje 
trycksekvens. Dessa notifikationer blir ankarpunkter att forma sitt beteende runt 
vilket stoppar onödigt långa duschar och sparar både vatten och energi. 
 
 
 
 
 
Nyckelord: Industriell design, Produktdesign, Vattenbesparing, Beslutsarkitektur, 
Knuffande, Användarupplevelse 
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1  Introduction  
Tap water is something we usually take for granted in Sweden. It is to our disposal 
24 hours a day and is the most controlled viands that we have (Svenskt Vatten, 
2018). Our water service is so good and reliant that we usually don’t reflect over the 
work behind it, nor the amount that we use each day. However, every droplet that 
is transported to our taps has a direct effect on the energy consumption of our 
households. This Master’s Thesis in Industrial Design Engineering, product design, 
focuses on sustainable water usage and product perception. It is a final degree 
project and is being conducted through Lulea University of Technology, spring of 
2019. This thesis project is in collaboration with FM Mattsson Mora Group 
(FMMG) and is taking place at their facility in Östnor, Mora. 
 
1.1  BACKGROUND 
Sustainability is something that is becoming increasingly important in today’s age. 
With the global temperature rising and the public becoming more aware of the 
ecological footprint of our actions, our energy consumption has become a hot 
topic. The EU has a goal of reducing its pollution with 20% by 2020, compared to 
1990 (Kanth, 2019). If Sweden are to reach its part of the agreement, we all need to 
do smart climate- and energy choices. The average Swede in 2010 used 281,8 
square meters of water every year. This can be compared to the United Kingdom 
that only used 129,2 square meters the same year (Food and Agriculture 
Organisation of the United Nations, 2019). If we want to achieve a more 
sustainable living, it is therefore important to try and reduce our water usage. 
Households can lower their energy consumption by taking shorter showers, use 
dishwasher instead of hand washing or using a kettle instead of a pot when boiling 
water (Energimyndigheten, 2019). The reason for this is because water, and 
especially hot water, is a big energy consumer.  

FMMG is a company focuses on taps and thermostatic mixers. They are 
market leaders in the Nordics and sell their products under the brands; Mora 
armature, FM Mattsson, and Damixa. FMMG is also a company with a global 
dedication to water and the environment. With an industry shifting its focus 
towards a more sustainable thinking, they are on the forefront thanks to their goal 
to respect the environment. They are continuously searching for new and improved 
ways to make their customer aware of water usage and help them conserve water 
(FM Mattsson Mora Group, 2019).  

These were the factors that lead up to the initiation of this project. By 
looking at how design elements can be used together with mixers, the overall 
objective is to develop a product or process that contributes to a more sustainable 
living. A mixer in this context refer to the device that mixes the hot- and cold 
water from the water pipes. 
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1.2  OBJECTIVE AND AIMS 
The aim of this project is to answer the following question stated by the project 
brief. This brief was formulated in collaboration with the FMMG and asks the 
following question: 

How can one use design elements to encourage conservation of 
water and enhance the user experience? 

 
By exploring the perception, interaction and communication between user and 
mixer, the goal is to deliver a working concept that improves the sustainability 
aspect of the mixers. The purposes of this is to ease the user’s conservation of water, 
make mixers more sustainable as well as help the company stay on the front line in 
an industry with increasing demands and regulations regarding freshwater. To be 
able to achieve this goal, there is a need to establish further research questions. They 
will concretize the project and create an understanding of the areas involved. These 
research questions will then help to narrow down the extent of the project and its 
delimitations:   
 

• How can design be used as incitement to conserve energy? 
• What can the communication between the solution and user look like? 
• What is the preferred user experience for mixers? 

 
1.3  STAKEHOLDERS 
This project features both external and internal stakeholders. External stakeholders 
are those who only are affected by the project, while internal are those who are 
actively involved in the execution of it (Olander, 2006).  

1.3.1 External stakeholders 
For this project, the external stakeholders are the primary users who can see 
themselves owning a mixer from either Mora Armatur or FM Mattsson. These users 
will be the primary user group that the project will have its focus on. Other external 
stakeholders are retailers and professional plumbers, and these can be viewed as 
secondary users since they are involved in the distribution and installation of the 
mixers. These secondary users will be taking into consideration but subordinated to 
the primary users.  

1.3.2 Internal stakeholders 
The internal stakeholder is FMMG. FMMG is the external client which mean that 
they will share knowledge and resources in exchange for the results of the project. 

 
1.4 PROJECT SCOPE  
To be able to finish this project in the timeframe of 20 weeks, some delimitations 
need to be made. First, only laws and restrictions regarding freshwater in Sweden 
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will be taken into account. Secondly, since no answers can be given if the solution 
will be a product or a process, solution specific subjects such as manufacturing, or 
material will not be included in the plan. They will instead be addressed if they 
become important for the project. 
 
 
1.5  THESIS OUTLINE 
 
In this thesis the following chapters are present: 
 
Chapter 1: Introduction 
This chapter presents the background for the project and a description of why the 
project was initiated. An explanation of the different stakeholders and the scope of 
the project is also described here.   
 
Chapter 2: Context 
In this chapter the current state is explained together with individuals water usage. 
A benchmarking is presented and an explanation of what an Arduino is also present. 
 
Chapter 3: Theoretical framework 
This chapter covers the theoretical knowledge that has been used in the project to 
achieve a valid result with a certain scientific height.  
 
Chapter 4: Method and implementation 
Here all the methods that have been used in the project are presented together with 
their implementation.  
 
Chapter 5: Result 
This chapter presents the result from the methods that were described in previous 
chapter. It is also in this chapter that the final solution is presented. 
 
Chapter 6: Discussion 
In chapter six the result and implementation of the project is discussed with the help 
of the theoretical knowledge from chapter 3. 
  
Chapter 7: Conclusion 
Here the conclusions to the objective and aims that are presented in chapter one is 
presented. 
  
Chapter 8: References 
All references that are used throughout this thesis are listed in this chapter according 
to the APA reference style.  
 
Chapter 9: Appendixes 
In this last chapter the appendixes that are referenced throughout the text can be 
found. 
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2 Context  
In this chapter, the context of the project will be described. First, an explanation of 
Sweden’s water usage and how it relates to energy consumption is explained. 
Thereafter the water usages in different areas by individuals is explored and a 
benchmarking is presented. Lastly, a presentation of the prototype tool Arduino is 
made. 
 
2.1  CURRENT STATE 
Today, the Swedish municipalizes produce the majority of our drinking water 
which is about 900-billion-litre each year. The water that they produce goes 
through a big process and is regularly tested against the National Food Agency’s 
high-quality criteria to assure that it is free from bacteria and chemicals (Svenskt 
Vatten, 2018). This water is then delivered, to various customers, where the private 
household is the biggest, taking up 75% of the market. The freshwater that is 
delivered to our taps is however not all the freshwater that is produced since a big 
portion, about one fourth, is lost due to leakage or used up by the water plants 
themselves (SCB, 2017).  

When the water reaches the households, a part of it is heated up in a heat 
pump to serve as hot-water. When it has been heated, it no longer classifies as a 
viand, since it now might contain metals and bacteria from the pipes (Svenskt 
Vatten, 2018). There have been studies made on the energy used for heating water 
and an estimation made by the Swedish energy authority is that each person uses 
between 1000-1800kWh each year for heating up their water (Statens 
energimyndighet, 2012). This energy is equal to brewing 40 000 – 72 000 cups of 
coffees or powering your laptop for 37 000 – 66 600 hours (Jämtkraft, 2019). 
Interestingly enough, our water does also have a direct relation to the energy 
required to heat it. One calorie, which is about 4.19 Watt, is based on the amount 
required to heat one gram of water one degree Celsius (Nationalencyklopedien, 
2019).  
 
2.2  INDIVIDUAL WATER USAGE 
Another approach to take when looking at the hot- and cold-water consumption is 
to look at it from an individual perspective. The average Swede consumes about 
140 litres of water each day and this amount can be divided into six different 
categories; Hygiene, Toilet, Dishes, Laundry, Food and Other (Svenskt Vatten, 
2018). 
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Figure 1 - A Swedes average amount of water spent on different categories 
 
By looking at the data, one can find that nearly 65% of our water is spent on 
categories that regards cleanliness such as; Hygiene, Dishes and Laundry.  

2.2.1 Hygiene 
These categories mentioned above, as well as the reason behind them where 
explored in the article Cleanliness and consumption (Tullia, 2017). It was found 
that the average time spent on hygiene over the years had increased, even though it 
had decreased for dishes and laundry. It was stated that women in average spent 60 
minutes on personal hygiene while men spent 45 minutes. This increase in hygiene 
was reinforced by many people claiming that they today showered once a day with 
the time ranging from five to fifteen minutes. However, it was mentioned that 
“…people feel that the modern propensity to wash is not entirely necessary”. There 
seems that people felt like they showered more than necessary, and it was concluded 
that cleanliness today is a performance for others and not a hygienic measure (Tullia, 
2017, s. 76). 
 Another report from 1987, investigating the energy usage of people living 
in the southern parts of Sweden, also made a conclusion regarding cleaning habits. 
There it was stated that the average person showered 11 minutes, 11.6 times a 
week. The number of baths was although much lover with an average of 0.9 times 
per week for 39 minutes each time (Erickson, 1987). This statement was however 
based on a small sample of participants (n=20) and it should be mentioned that six 
of these showered regularly at their workplace.   
 In a preparatory study, launched in 2014 by the European Commission 
following the Working Plan for the Ecodesign Directive, taps and showers were 
investigated to determine the saving potential of domestic water. In their report 
they showed that the average person showered seven minutes every day while the 
average baths per day were tending to zero in countries except Germany and the 
UK. It was also identified that the shower was responsible of 79% of the average EU 
citizens hot water use while the bath only accompanied for 6% (Cordella, 
Garbarino, Calero, Mathieux, & Wolf, 2014, p. 87). The average individual use of 
taps and showers can be seen in Table 1. 
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Table 1 - Average individual use of taps and showers together with worst and best scenario in 
parentheses (Cordella, Garbarino, Calero, Mathieux, & Wolf, 2014) 

  
 

2.2.2 Dishes 
When it comes to dishes the average amount spent on washing them, is 9.2 litres of 
water each day in the Nordic and Baltic parts of Europe. If the assumption is made 
that about half of the water used for dishes is between 32-38 degrees hot, the 
amount required makes up 5% of the household’s total hot water demand (Cordella, 
Garbarino, Calero, Mathieux, & Wolf, 2014, p. 81 & 87). 

At a national level, the average Swede that owns a dishwasher is quite 
energy efficient, only utilizing it when its full. However, they sometimes still rinse 
their dishes (Carlsson-Kanyama, Lindén, & Eriksson, 2005, p. 252). This is mainly 
because of three reasons: 

 
1.  Item is too bulky for dishwasher  
2. Item is needed for immediate use 
3. Item is not dishwasher safe 

 
It has also been showed that when household with dishwasher do hand wash their 
dishes, they tend to use more running hot water than households without 
dishwasher (Richter, 2010) This habit of washing the dishes under running hot 
water is however not absent from households without dishwasher, but is instead the 
most common one in its category as well (Carlsson-Kanyama, Lindén, & Eriksson, 
2005; Richter, 2010).  
 As previously mentioned, the average time spent on dishes has decreased 
over the years. This has resulted in women spending less time washing up, bringing 
them closer to the men’s time which has stayed about the same for 30 years. That 
dishwashers have become more efficient during this period is the most plausible 
reason for this (Tullia, 2017). 

2.2.3 Laundry 
Laundry is also a big consumer of water and energy. The water used today by the 
washing machine makes up for 2% of daily hot water and 15% of the daily total 
water usage of an average EU-citizens (Cordella, Garbarino, Calero, Mathieux, & 
Wolf, 2014). In Sweden however, the numbers of cycles per week has steadily 
dropped to 1.5 times per week in the recent years. One explanation for this are that 
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the Swedish approach has become more about convenience and less about care. 
The attitude is becoming less about conscious evaluation of a clothing’s dirtiness and 
more about scheduled washing at certain intervals. This has resulted in the norm 
being a once- or twice time usage of a clothing before putting them in the washing 
basket for storage until the weekly laundry is due (Tullia, 2017).  
 The recommended methods for further minimizing the numbers of cycles is 
to remove stains or airing clothes. It was although found that people doing this 
washed less often but with machine that wasn’t full. This meant that “…energy-
efficient behaviour in one area in this case led to less energy-efficient behaviour in 
another” (Carlsson-Kanyama, Lindén, & Eriksson, 2005).  

2.2.4 Toilet 
A moderately new toilet in Sweden flushes about 3-6-litre freshwater down the 
drain and old toilets can even send as much as 12 litres each time (NSVA, 2019). 
In some countries the public is even encouraged to not flush if not necessary. This is 
the case for Cape Town in South Afrika, which is a city that has experience severed 
drought and who shared the water-saving tip to “Let that ‘yellow mellow’ at home” 
(City of Cape Town, 2019).  
 Today there exists economy flush systems which only flushes 1,5 litres per 
flush (Nationalencyclopedien, 2019). Another solution that also has helped reduce 
the water consumption of toilets is the introduction of the dual flush button which 
has one button for liquid waste and one for solid. It was invented in Australia in 
1980 and now used in many countries (Arocha & McCann, 2013).   
 
2.3 BENCHMARKING 
There are many different approaches towards conserving water and energy. The 
benchmarking was conducted to get an understanding of how some of these 
solutions might look like and what approaches that had been done previously. The 
benchmarking focused on finding overall solutions to conserve water and to find 
out in what shapes and sizes of mixers that exists. This resulted in four moodboards 
that are presented in appendix I.    
 Different techniques that was used for conserving water without the user 
noticing was also looked at. One example of such a solution is cold start, were only 
cold water was accessed if the handle of a one-grip-mixer pointed straight forward 
(FM Mattsson, 2019; Mora armatur, 2019). Other solutions tried to get the user to 
make an active solution for more energy demanding actions. Examples of this was 
one-grip mixers where you actively had to force the handle pass a small stop to get a 
hotter water or where the handle would spring back if you let go of it (Oras, 2019).  
 There also existed different solutions that focused on making the water used 
more efficient. This could be done by having certain aerator that mixed air into the 
water and thus allowed for less water while keeping the feeling (Neoperl, 2019). 
Some extremes of this even broke down the water stream into a mist that could be 
used more efficient (Altered Stockholm AB, 2019).   
 
2.4 RELATED WORK 
There exists a relation between the consumption of energy and the consumption to 
water. It does however go beyond the requirement of energy to heat up the water 
in the households. Energy is, just like water, viewed as this abstract entity that is 
hard to grasp. It is always ready for use and only present in our thoughts when it is 
not working, “ironically, in a way only present when absent” (Broms, Story 
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forming: Experiments in creating discursive engagements between people, things, 
and environments, 2014, s. 39). Exploration has therefore been done on related 
subjects such as energy conservation, and energy awareness since it deals with 
similar problems.  

One article (Broms, Katzeff, & Ilstedt, 2010), discusses the relationship 
between behavioural changes and energy feedback. It has previously been shown 
that energy feedback can lead to energy reduction. It is stated that a meter or 
monitor can save between 5-15% and that 82% would consider their energy 
behaviour if they could see how much energy they were using. However, they 
wanted to research the necessary conditions and specified characteristics used for 
this. The research consisted of two parts; first gaining insight of the social 
mechanism and physiology in households energy consumption and then creating an 
artefact that would explore these aspects.  
 By conducting a field study on nine households, six problems could be 
identified applying to electricity consumption: 
 

1. The lack of direct feedback 
2. The complex concept of kilowatt hours 
3. The complex presentation by the electricity meters 
4. The hidden consumption of some appliances 
5. The inaccessible of the electricity meters 
6. The lack of engagement (Broms, Katzeff, & Ilstedt, 2010). 
 

Through the creation of an artefact, the energy AWARE clock (EAC), some 
interesting conclusions could be made. First, the placement of the EAC played a 
central role in its effect. Participatory households became more energy conserving 
when the EAC was presence, even though they said they didn’t notice any effect. 
Many households could now check the current kWh and related it to previous days 
to make sure it was normal. This visual representation of electricity usage did 
however become annoying for some who hid the artefact away since it became a 
stressful reminder of their consumption. Others did the opposite and placed the 
artefact even more central and activated their household appliances to discover how 
it affected their energy consumption (Broms, Katzeff, & Ilstedt, 2010).  
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3 Theoretical framework 
This chapter presents and summarizes the theoretical work on which this project is 
based on. A description of Industrial Design Engineering is first presented followed 
by a presentation of User experience, Interactive Design and Communication 
Design. Related work regarding energy conservation and human behaviour is also 
touched upon in this chapter.    
 
3.1 INDUSTRIAL DESIGN ENGINEERING 
This project will explore the areas of user experience, communication design and 
interaction design. These are areas typically associated with the field of industrial 
design engineering, and therefore there is a need to first give an explanation of this 
field. However, to do this we first need to explain two disciplines; Industrial Design 
and Design Engineering. 
 Design is as ancient as the human race herself. Some even go as far as to say 
that we began designing before we even started to walk upright (Freidman, 2000). 
Even though there are some controversies around this, one can safely state that 
Design as a profession emerged much later. Around 80-10 BC an architect, artist 
and military engineer named Vitruvius emerged. He wrote a handbook on the 
planning and designing which described the relation between the theory and 
practice of design. The book was quite comprehensive, and Vitruvius is therefore 
seen as the first product designer (Bürdek, 2015). The concept of Industrial design, 
however, can be seen as a branch of general design as shown in  
Figure 2. Industrial design did not emerge until the early 20th century and it was 
together with the industrial revolution that it began to take form. In the year 1907 
in Germany, the Deutscher Werkbund was founded. It was an association consisting 
of artists and industrialist, with the goal to improve industrially produced products. 
This idea was picked up by AEG, who became the first company to hire an 
architect to help them achieve a consistent design program. This architect by the 
name Peter Behrens, designed mass-produced products for the general consumer 
and became known as the first industrial designer (Bürdek, 2015; 
Nationalencyclopedien, 2019). Since then the industrial designer has grown to 
encompass subjects such as customer needs, ergonomics, aesthetics, material design, 
marketing and manufacturing just to mention a few. The definition of industrial 
design is today the; “idea and form-creating activities for the development of 
industrial products adapted to people and the environment” 
(Nationalencyclopedien, 2019).  
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Figure 2 - Relation between Industrial Design, Engineering Design and General Design acc. to 
Wolfgang (2013) 

 
 
Engineering is a very old profession and can be traced back to the 12th century. 
Today it is a word to describe someone with a higher technical education, but it has 
although not always been the case. The title engineer comes from the Latin 
“ingenium” that translates to “war machine”. This due to the fact that the first 
engineers work to produced weapons such as catapults for the medieval military. 
The profession did however expand throughout the course of history to include the 
planning and building of constructions, roads and canals. It did also break free from 
being a strict military profession and started to shift its focus with the introduction 
on technical universities. This due to the governments need for people with their 
knowledge which resulted in today’s definition (Fjaestad, 2019; 
Nationalencyklopedien, 2019).  Engineering Design can be seen as a branch of 
engineers focusing on the functional and operational part of a product. They work 
from the inside-out, looking primarily to the operational and manufactural process 
to when designing a product. This contrasts the Industrial designer who also is a 
branch of engineering but instead works from the outside-inwards, focusing on 
creating a user-friendly and attractive product  (Wolfgang, 2013).  
 Industrial Design Engineering has its roots in these two disciplines as seen in 
Figure 3. It touches on typical design engineering subjects such as construction 
practices and material properties but also renderings, and customer satisfaction 
which is more in line with industrial design (Wolfgang, 2013). Successful products 
need to be both useful and pleasing and it is therefore not strange that Industrial 
Designer Engineers, who focuses on product development, needs to have 
knowledge in both Design Engineering and Industrial Design.  
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Figure 3 - The disciplines of Design Engineering, Industrial design and Industrial Design Engineering 
 
3.2  USER EXPERIENCE 
As previously mentioned, the aim of the project is to research how to encourage the 
conservation of water and enhance the user experience. To achieve this there is a 
need to first understand the term user experience (UX). 
 UX is a design area that is becoming increasingly important in today’s 
world. It has made the focus shift from products trying to matching users’ cognition 
and behaviour to instead aim at creating a positive and affective experience (Desmet 
& Hekkert, 2007). This change can be explained to reflect the consumers and end-
users rising expectations on products being easy to use. “It is not enough that we 
build products that function, that are understandable and usable, we also need to 
build products that bring joy and excitement, pleasure and fun, and, yes, beauty to 
people’s lives” (Norman, 2004, p. 312) 

Despite UX being used more and more, there still exists many different 
definitions of the term (Beauregard, Younkin, Corriveau, Doherty, & Salskov, 
2007). One source state that it “encompasses all aspects of the end-user's interaction 
with the company, its services, and its products” (Nielsen & Norman, 2019).  
Another one states that it’s “…the emotions, attitudes, thoughts, and perceptions 
felt by users across the usage lifecycle” (Beauregard, Younkin, Corriveau, Doherty, 
& Salskov, 2007). The explanation chosen for this project, however, is the 
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definition offered by ISO since they are the largest voluntary organization for 
developing standards and that exists in almost every country. Their definition states 
that UX is: “A person's perceptions and responses resulting from the use and/or 
anticipated use of a product, system or service” (ISO, 2019).  
  UX can be viewed as an extension of Usability which according to ISO 
(2019) focuses on effectiveness, efficiency, and satisfaction. UX includes a bigger 
scope of humans’ emotions, thoughts and its interaction with the product over time. 
Some also advocates that UX should be viewed as an umbrella term, where usability 
and design disciplines work in harmony for creating products, services or systems 
(Cooper, 2007; Saffer, 2009; Bevan, 2009). This can be disciplines such as 
Interaction Designer, Visual Designer and Informational Architecture which is 
illustrated in Figure 4. 
 

 
Figure 4 - The disciplines of User Experience based on Saffer (2019) 

 
Something that is important to be aware of when working with UX is that 

one can’t create a good user experience, one can only optimize for the condition to 
happen. The same way as one can’t create a sexual experience, one can only create 
design features that might induce it. As of today, there are no existing frameworks 
to apply for creating a good UX (Preece, Rogers, & Sharp, 2016). There are 
however different ways to evaluate it, to ensure optimization. These different 
methods can be divided into three categories: Controlled environments that 
involves users, natural environment that involves users and all environment that 
doesn’t involve users. The first category, controlled environment that involves users, 
is good for testing the usability of a product. It is also good for testing hypotheses 
and observe habits. Some common methods for this are usability tests and 
experiments. The second category, natural environment that involves users, is good 
for testing how something will be used in the real life. It is good for discovering the 
context of use and the method of field studies are an important player in this 
category. The last category, all environment that doesn’t involve users, is quick and 
cheap methods for discovering the most obvious usability problems. This can be 
done through methods such as cognitive walkthroughs, inspections and analyses 
(Preece, Rogers, & Sharp, 2016).  
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A conclusion that is made for this project is that by focusing on improving 
different design areas under UX, one can increase the chance of optimizing the end 
experience. Since a big part of the UX of a mixer comes from the handling of it, 
Interaction Design will be one of the areas that are focused upon. The other one 
will be the area of Communication Design. The reason for this is since the product 
should be understandable, and a possible way to do this is by having good 
communication between user and product.  
  
  
 
3.3  INTERACTION DESIGN 

There is only one user experience, and it comes from the 
combination of the physical form and the interactive behaviour 

of the product. The two must be designed in concert, and 
according to the old adage of Modern architecture: form should 

follow function. (Cooper, 2007, p. 140) 

As Cooper states, there exists a strong connection between a good user experience 
and good interaction. However, to design a good interaction, one first need to 
know what it is. Norman (2013) defines interaction design as an area of focus where 
“The focus is upon how people interact with technology. The goal is to enhance 
people’s understanding of what can be done, what is happening, and what has just 
occurred” (p. 5). He also states that an interaction designer needs to emphasize good 
usability and understandability. 
 

3.3.1 Usability 
Usability is the “extent to which a system, product or service can be used by 
specified users to achieve specified goals with effectiveness, efficiency and 
satisfaction in a specified context of use” (ISO, 2019). The key terms for usability 
are: 
 

• Effectiveness  
• Efficiency  
• Satisfaction  

 
Effectiveness explains how accurate a solution achieves the specified goal, or if the 
right thing is done. Efficiency on the other hand is the amount of effort used to 
achieve that goal, how efficient the solution is. Lastly, Satisfaction is the level of 
comfort the user feels when utilizing the solution to achieve the specified goal (ISO, 
2019). 
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3.3.2 Understandability 
For a pleasurable interaction to happen, there needs to be good conditions regarding 
the understanding of a product. If one perceives a product as understandable it can 
lead to the feeling of control which creates a positive interaction. But to create an 
understanding of a product we need to figure out how it works and how to interact 
with it. This is called discoverability and it is achieved by utilizing six fundamental 
principles of interaction which according to Norman (2013) are: 
 

• Affordances 
• Signifiers 
• Constraints  
• Mappings  
• Feedback  
• Conceptual models 

 
Affordance is described as the relationship between a physical object and a user. It is 
the relation between what properties the object is offering and the capabilities of the 
user to determine how this object could be used. An example of this is the doorbell 
shown in Figure 5. A doorbell affords pressure; therefore, it affords being pressed. 
However, just knowing what actions are possible does not equal knowing where 
actions are possible. This is where Signifiers come into play. Signifiers communicate 
clues of where to interact. To reuse the doorbell analogy; the signifier can be the 
divergent material of the button or the use of another colour. Next, there is 
Constraints. There are four kinds of constraints; Cultural, Semantic, Physical and 
Logical which guides the user in her interaction. An example of a physical constrain 
for the doorbell is that the panel surrounding the button wouldn’t retract when 
pushed as the button would. Mapping is providing an understanding of the action 
and what will happen. For the doorbell, we map the action of pushing the doorbell 
to the bell ringing on the inside. Feedback is what will be communicated as a result 
of an action; the bell ringing on the inside. The final principle is the Conceptual 
model which is explanation for how something works and usually is highly 
simplified. For the doorbell it can be the explanation that the button is connected to 
a real bell on the inside of the house. In reality it might be a speaker, but this does 
not matter since it doesn’t change the interaction with the product (Norman, The 
Design of Everyday Things, 2013).  

 
Figure 5 - A classic doorbell (drb400atx, 2011) 



 
 

15 

 
 
3.4 COMMUNICATION DESIGN 
As stated in the previous chapter, good communication relates to good user 
experience. In this chapter, different tools that can be used to communicate 
intentions are explored. These tools are scripts, product signs, calm technology and 
choice architecture.  
 

3.4.1 Scripts 
Scripting is an idea that a designer has a similar roll for solutions, that a screenwriter 
has for actors. Every product or service has a set of certain steps that the designer has 
planned for the user to go through, just as a screenwriter has planned for actors to 
act a certain way in every scene. This intentional, or unintentional, set of steps are 
called scripts and they can be flexible or prescriptive. One example of a script is the 
toilets on the UK rail network that is visualized in Figure 6. Above the toilet seat on 
these trains there is a sign that states that the flush button is behind the toilet seat. 
This enforces the user to putting down the toilet seat, a less universal practice, to be 
able to flush it, a more universal practice (Ingram, Shove, & Watson, 2007).  
 

 
Figure 6 - Script-based toilet 

 
 Scripts can be used together with the universal principles of interaction, 
described in chapter 3.3.2, to control the future use of the product or service. The 
designer does however need to be aware of the possibility that the user might rejects 
the scripts and configures the object to their own manners that they see fit (Broms, 
2011). 
 

3.4.2 Product signs 
When designing products or services, it is important to be aware of the user 
expectations. Their thought of how something is, is called the current product sign. 
The industrial designer Rune Monö, describes how the current product sign is: 
”The markets conception of the way in which a product’s principal function is 
traditionally presented in its gestalt” (p. 67). One example of this is the 
representation of a locomotive that does not look anything like the trains of today 
yet can be seen representing trains everywhere (Monö, 1997).  

FLUSH
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This idea of how something should look, feel or work is rarely based on a single 
object and is instead a mix of multiple experience of similar objects. It is also very 
typical for new product to appear in the form of other objects. Examples of this are 
radios and TVs who when introduced appeared in wooden caskets to look like 
drink cabinets and similar furniture (Parson, 2009).  

 

 

 

3.4.3 Calm technology 
Calm technology is an approach first mentioned by Weiser and Brown in 1996 
(Nordby & Morrision, 2016). In their article they discuss that in the world of 
information, we need to make sure that this information does not take our attention 
hostage, and only is utilized when it is necessary. They bring up three signs of calm 
technology in their report and discusses these with examples. Firstly, calm 
technology moves information easily between the periphery and the centre of our 
attention. An example of this is an inner office window which lets you know that 
its lunchtime by the increasing numbers of co-worker passing by. Initially we might 
not think about the people walking by, but with the number increasing we become 
aware that something is happening. The notion of people walking by has moved 
from our periphery to our centre. Secondly, calm technology improves our 
peripheral reach. An example that is brought up is a voice conferences versus video 
conference. In voice conferences, on cannot see the other person and it is therefore 
mentally harder to comprehend the meaning behind the words. In video 
conferences however, the facial cues enrich the communication without putting a 
mental strain on the ones communicating. With video conferences our peripheral 
reach has increased, and we can easier take in information. Lastly, calm technology 
puts us in a familiar place, creating “locatedness” where we feel safe. An example of 
this is starting a new job where everything is new and unfamiliar. This makes our 
brain work harder to comprehend the new information and many people can 
witness about a feeling of exhaustion after their first day at work (Weiser & Brown, 
1996).  
 Ambient feedback is another term that continuously pops up in the world 
of calm technology. Ishii and Ullmer (1997) mention in their article that even 
though we have learned to process a lot of information through our peripheral 
sense, such as the change of weather through ambient light, this ability is sometimes 
neglected in design (Ishii & Ullmer, 1997). It has also been suggested that the use of 
ambient feedback can successfully reduce energy consumption in both individual 

Figure 7 - The current product sign of a train 
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households and in dormitories (Maan, Merkus, Ham, & Midden, 2011; Karp, 
McCauley, & Byrne, 2016).  
 
 

3.4.4 Choice architecture 
A field that investigates decision making and factors that influences them is 

the field of behavioural science. One interesting concept that has gained popularity 
in later years is the concept of choice architecture. Research on the matter started 
after the publication of the book Nudge by Thaler & Sunstein (2008), which stated 
that investigations should be done on how to influence decision making for 
improving health and financial security (Münscher, Vetter, & Scheuerle, 2016; 
Heilmann, 2013). These influences on the decision are called nudges and are 
described as techniques for “…modifying behaviour without restricting options or 
changing incentives” (Lidwell, Holden, & Butler, 2015). Much research has been 
done since then on how decision architecture can influence other areas besides 
financial security and health improvement.  
 The concept of nudges has been called liberal paternalism and there has 
been discussion on whether or not it is a manipulative act. However, for a nudge to 
be manipulative, it needs to make the nudged person behave in a certain way 
without reflecting upon the action. For a true nudge, or narrow nudge as they are 
also called, the nudged must reflect over their behaviour and then choose to act as 
the preferred way. With that said, for a nudge to work, it must be in a situation 
where people would act one way, but because of ignorance, inertia or queasiness 
(Heilmann, 2013).   
 This has resulted in many techniques being discovered and some tries have 
been made for a framework, classifying these. One taxonomy offered five different 
categories which were: Smart defaults, Clear feedback, Aligned incentives, 
Structured choices and Visible Goals (Lidwell, Holden, & Butler, 2015). However, 
another classification system was offered by Münscher, Vetter, & Scheuerle (2016) 
and it was created by looking through 127 reports on tested choice architecture 
interventions. Since this taxonomy had a more detailed description, while still 
containing the points of the one by Lidwell et.al (2015), it was decided to be the 
one used as the basis for this project. This research by Münscher, Vetter, & 
Scheuerle (2016) had resulted in a taxonomy with three categories and underlying 
techniques for nudging: 
 

• Decision information 
o Translate information 
o Make information visible 
o Provide social reference point 

• Decision structure 
o Change choice defaults 
o Change option-related effort 
o Change range or composition of options 
o Change options of consequences 

• Decision assistance 
o Provide reminders 
o Facilitate commitment 
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The Decision information category involves techniques that presents  
information in different ways. One can translate information by reframing it to shift 
the perspective or simplify it to reduce the cognitive burden. Examples of these 
techniques are framing blood donation as death-preventing rather than life-saving 
and simplifying the price comparison between food by showing the price/kg. 
Another way to present nudge people is to make the information visible. This can 
be done by displaying one’s own behaviour through feedback or making external 
information visible. One example of external information becoming more visible is 
when restaurants hygiene status started being on display on their windows in the 
US. This way people could easily choose to avoid the unsanitary ones. The final 
sub-category is to provide a social reference point. This can be done by referring to 
an opinion leader, such as an expert or role model, or the descriptive norm. An 
example of this is when the re-use of towels in a hotel increased when the guest was 
informed that other guests re-used their towels. The Decision structure category 
consists of techniques used to change the arrangements of the options or their 
format. The first way to do this is to change the choice default. This can be done by 
either setting a no-action default or use a prompted default. No-actions default can 
be used to help close the gap between intended choice and behaviour. An example 
of this is how the change of the plate size in a restaurant minimized the food 
discarded. The other way around is to make people make an active conscious 
decision. Changing the option-related effort is another way to utilize the technique. 
This can be done by changing the physical or financial effort as exemplified by 
changing places of fruits and candy in grocery stores to make people eat healthier. 
Another example is when people opted to save more money if they were offered to 
start tomorrow instead of on the spot. One can also change the range or the 
composition of options through grouping or categorize options differently. An 
example of this is when a higher amount of money is spent on small units that costs 
one dollar than on units that costs 20 dollars. The last way to change the structure 
of options is to change the options of consequences. These can be economical or 
social consequences such as start charging for plastic bags. The final category is the 
Decision assistance category. A way to assist decisions is to provide reminders. This 
can be exemplified through the reminders to vote when the election is close by. 
The second way to assist decisions is to facilitate commitment. This can be done 
through self-commitment or public-commitment. An example of public 
commitment is to tell your friends that you are about to stop smoking (Münscher, 
Vetter, & Scheuerle, 2016).  	
	
3.4.5 Proenviromental behaviour 
One article relating to this project was written by Nordlund & Garvill (2014). It 
researched the proenviromental behaviour of people and how general values, 
problem awareness, personal norms and environmental values influenced them. 
Through a survey sent to 2,500 participants, some conclusions could be drawn 
about the how our behaviour relates to our values.  
 The result from the researched showed that personal norms had a great 
influence over behaviour. Participants who had self-transcendence values were 
more aware of the threats to the environment and felt a stronger obligation to act 
proenviromental. Nordlund & Garvill (2002) also stated that it existed four 
influences on proenviromental behaviour:  
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1. Attitudinal factors  
2. Contextual factors  
3. Personal capabilities  
4. Habits and routines  

 
The first one, Attitudinal factors, represents one’s beliefs, values or norms. The 
second one is contextual factors and it stands for things like material costs, 
availability or rewards.  The third one is our personal capabilities and it encompasses 
things like our financial resources, personal knowledge or skills. Lastly, there is our 
Habits and routines which we might need to break to change our behaviour 
(Nordlund & Garvill, 2002).  
 A similar topic was the research by Addo, Thoms, & Parsons (2018) whom 
investigated what users’ drivers and barriers are for water conservation. Based on 
behaviour-change wheel by Michie, Atkins & West (2014), the article states that 
there exist three sources behind behaviours: Opportunity, capability and 
motivation. The opportunity domain defines behaviours based on external factors 
that affects the individual. These can be factors such as the physical environment or 
the social surrounding. The capability domain explains behavioural factors that 
require physical or psychological abilities to change. Examples of such a case can be 
the acquiring of knowledge about the effect CO2-emmision has on our 
environment or learning how to use a bow and arrow. The final domain, 
motivation, describes behaviours that our cognitive process guides. These can be 
behaviours based on emotions, habits or rational decision-making (Michie, Atkins, 
& West, 2014). Two different questionnaires were sent out to the same user group. 
The first measured attitudes, drivers and barriers towards conserving water and the 
second one measured the actual conservation. The responses from these were then 
analysed and three profiles created; a capability group, an opportunity group and a 
motivational group. Lastly, effective barriers, and drivers for each group were 
discussed and a summary of these can be seen in Figure 8. The report concludes that 
the understanding of the behavioural profile of the households is of great 
importance when addressing water conservation (Addo, Thoms, & Parsons, 2018).  
 

 
Figure 8 - The drivers and behaviors of the capability, opportunity and motivation  

group (Addo, Thoms, & Parsons, 2018) 
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3.5 ARDUINO 
A big part of design projects is prototyping, and a prototype is a model that is built 
to test a certain concept or idea. It is used as a tool to enhance ones understanding 
of how the final solution should work (Wikberg Nilsson, Ericson, & Törlind, 
2017). One tool that is being used for prototyping in many projects today is an 
Arduino. An Arduino is an electronic platform that offers an open-source software 
and hardware system. It began as a research project in the early 2000 and was 
introduced to design students five years later as a prototyping tool. Today the 
Arduino can be found in everything from scientific instruments to simple everyday 
objects. The Arduino can read inputs from electrical components, such as sensors or 
buttons, and turn it into outputs, turning on a LED or publish something online. 
This is all controlled through the Arduino programming code and the Arduino 
software (Arduino, 2013).  
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4 Method and Implementation 
In this chapter the process of design thinking is introduced together with its 
containing phases. The methods used in each of these phases is also described 
together with explanations of how they were conducted for this project. They are 
although not presented in the same order as they were used in by the project, but 
instead presented in the phase that they were conducted in. The result from the 
methods are also not presented here but can instead be viewed in chapter 5.  
 
4.1 PROCESS 
When it comes to designed products or services, the process behind them are rarely 
noticed. They are however very important. It is stated that “Our processes 
determine the quality of our products” (Dubberly, 2004). Therefore, it existed a 
need for the right process for this kind of task. Since the project brief was loosely 
defined to give a big leeway to the approach, the process needed to have the same 
amount of flexibility built in. The process also needed to be user-centred since this 
project dealt with interaction and user experience. After doing some research and 
discussing the problem with the supervisor, the ‘Design Thinking Process’ was 
chosen. This since it offered a freedom in the approach, because of its iterative 
nature, while still being strict enough to easy display progress that was made.   
 Design Thinking is a human centred approach which helps designer step 
into the end users’ shoes. By carefully observing the behaviour of the user and 
communicate concepts as early as possible, continues feedback can be established 
which levitates the end result. The process consists of six phases; Understand, 
Empathize, Define, Ideate, Prototype and Test. These stages are shown in Figure 9 
and represent the intuitive workflow of a designer and in difference to other 
engineering approaches, the user needs and requirements are central to the process 
(Hasso-Plattner Institute, 2019).   

 
  

Figure 9 – Visual representation of the Design Thinking Process 
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Understand consists of understanding which problem areas the project might be 
touching upon. This phase is important so that the designer later can understand 
how to attack the problem (Pandey, 2019). Empathize is where the true 
understanding of the user is established. This phase is the centrepiece of the Design 
Thinking Process and it is important to look at the users and stakeholders 
understanding, values and beliefs. The Define phase bring clarity and focus to the 
problem. This is where the approach is established, and the problem is narrowed 
down. The collected information is used to create insights which results in a new 
point-of-view. Ideate consists of generating as many different solutions to the 
problem as possible. The focus should not be on quality but instead quantity. It is 
where the transition from identifying and collecting information to creating and 
testing solutions takes place. Prototype is fundamental for the Design Thinking 
Process since this is where the development of concrete solutions takes place. By 
prototyping the designer hope to start discussions and quickly evaluate solutions. 
The change to quickly being able to pass on ideas that doesn’t live up to the 
requirement and spend more time on the ones that have potential, the designer will 
elevate the final solution. The final phase, the Test-phase, is where you solicit 
feedback from the user and have the possibility to once again gain empathy for 
them. By collecting criticism from the user one can take in more about the outline 
of the problem. This will make the final solution as optimal as possible (Hasso-
Plattner Institute of Design at Stanford, 2019; Pandey, 2019).  
 
 
4.2 PROJECT PLANNING 
To ensure that the project followed an established pace, a Gantt-schedule was 
constructed. It visualized the steps that should be taken in order to achieve the goal 
of the project. Each block represented a method and the deliverables to both 
stakeholders where presented. This schedule can be seen in appendix II. To support 
this schedule, an excel-file was also created that in detail described the steps required 
to complete each block in the Gannt-schedule. This to make it easy to see the 
degree of completion of each method. When every step in it had been finished it 
was considered completed and the next phase was initiated.  
  
 
4.3 UNDERSTAND 
As previously mentioned in chapter 4.1, the first phase consisted of defining the 
problem space. By talking to specialists, doing direct research and inundate oneself 
in learning, the designer can create a springboard to utilize when addressing the 
design challenge (Pandey, 2019). For this project, that meant that the areas of theory 
the project touched upon needed to be well explored, as well as creating a good 
understanding of the user’s needs, preferences and aspirations. A big focus of the 
phase was also to find knowledge about where and how water was being used in 
our society today. The idea was to find where the biggest difference could be made 
in the timeframe given to the project.  
 

4.3.1 Literature review 
Early in a process, it is important to investigate methods and skills that might come 
in handy for a project. To find information on theories and data that can be relevant 
it is important to create an understanding of how the project should proceed 
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(Wikberg Nilsson, Ericson, & Törlind, 2013). It was therefore decided that a 
literature review should be performed. 
 A literature review is when scholar articles, books, reports and papers are 
examined to gather knowledge about a specific issue. The goal is to gain an 
overview of the problem space and develop an informed opinion (Milton & 
Rodgers, 2017). 
 
The literature review was conducted with focus on four areas: Water consumption, 
Communication Design, Interaction Design and User Experience. This was done 
by searching for scientific articles, reports or other relevant literature on the subjects. 
The literature was gathered by searching the library database provided by Lulea 
University of Technology, using the search engine Google scholar, by reviewing 
books on the local library and through ResearchGate. Some literature was also 
handed to the project by the FMMG. Previous work and research regarding 
sustainability and related topics were also studied to gain knowledge about specific 
theory or methods that might be favourably for the project. The literature review 
was conducted in an iterative fashion where new information was sought out when 
question emerged throughout the project.  

4.3.2 Interviews 
Interviews are a tool to use when gathering information from users or experts 
within a certain field. In the beginning of the project it might give information 
about how the user act and thinks while later can be used for feedback on concepts 
and prototypes (Wikberg Nilsson, Ericson, & Törlind, 2017). There exist three 
types of interviews; unstructured interviews, structured interviews and semi 
structured interviews. In unstructured interviews the interviewer asks open-ended 
questions to give the respondent the opportunity to direct the discussion to the issue 
they find most important. This type of interview is a good tool to use when the 
interviewer doesn’t know what the main issue regarding the topic is likely to be 
(Milton & Rodgers, 2017).  
 For this reason, unstructured interviews were used in the beginning of the 
project to get the help of experts at FMMG to map out the problem space. This 
gave insights from previous work, how current mixers operated and also what 
requirements the market had on the industry. One professional plumber was also 
contacted for an interview since they are in direct contact with the end user and 
therefore might have other insights on the problem.  
 
Expert interview: 
For the unstructured interviews with the experts, four themes of discussion where 
written down and six employees at FMMG were picked based on these. The 
themes were ‘The industry’, ‘Users’, ‘Technology used today’ and ‘Requirements 
from the market’. Separate meetings were planned with all participants together 
with a short summary of the themes of discussion. This so that they could prepare 
themselves for the interview. All but one interview was recorded and before the 
recording started the interviewed were told that the recording was so that the focus 
could be on the conversation taking place instead of the need to write everything 
down.  
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Professional interview: 
The unstructured interview with the plumber started of similar as the interviews 
with the experts. The interviewed was informed about the recording and the 
purpose of it. However, once the interviewed started, the focus was somewhat 
different. First, the interviewed had not received any information about what the 
themes of discussion would be. Secondly, other themes where discussed during this 
interview. These where the profession, the market and the user’s knowledge about 
mixers and water conservation. Lastly, the interview ended with asking how the 
interviewed would approach the problem of conserving water. These interviews 
gave much insights on the users demands on mixers and the plumber’s own 
reflection regarding water conservation.   

4.3.3 Benchmarking 
The Nobel prize winner John Steinbeck (1980) once wrote; “…to find where you 
are going, you must know where you are”. This quote captures well the reason for 
conducting the benchmarking method: To achieve an understanding on how the 
industry and the mixers had evolved throughout the years and to understand where 
they were headed. This would also give insight on their relation to the competitors 
and their approach to energy saving.  
 Benchmarking, or competitive product analysis, is a method where 
products and competitors on a specific market sector is examined. The goal is to 
find the strength and weakness of these and summarize them on a list. Similar 
products and solutions can also be evaluated and added to this list. The summary 
can then be used for establishing desirable functions and features for the product or 
service that is being developed (Milton & Rodgers, 2017).    

The benchmarking was first conducted by searching for water and energy 
saving solutions using Pinterest. Pinterest is a visual discovery engine that helps 
people find inspiration and relevant information about certain topics (Pinterest, 
2019). The second step was to travel to local DIY-stores and take photos of the 
mixers that they offered. Mixer-magazines were also collected during this step to get 
a good understanding of the solutions that existed and how a traditional mixer 
looked like. The third step consisted of finding strengths and weaknesses of the 
competitive products and solutions. To achieve this, an exercise was constructed to 
be used by the focus groups and is presented in chapter 4.4.3.  
 
4.4 EMPATHIZE 
As mentioned in chapter 4.1, the goal of the empathize phase is to achieve an 
outward view on the problems that the users and stakeholders are facing. The 
purpose is to gain empathy for them and to get a deeper understanding of the 
problem by observing, engaging, and listening to users and stakeholders (Hasso-
Plattner Institute of Design at Stanford, 2019). This project will achieve that with 
the help of four different methods; Questionnaires, Photo diary, Focus groups, and 
Future forecasting. 

4.4.1 Questionnaire 
The previous information gathering method in the understand phase, Interviews, 
gathered its information from secondary sources, and therefore there was a need to 
get quantitative information directly from the primary user. This so that a more 
elaborate picture of the user’s behaviour and opinions to water conservation could 
be painted. A questionnaire was therefore created to collect this data.  
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 A questionnaire is a powerful tool to collect answers from a great number 
of users relatively quick. It is a set of clearly stated questions which serves to collect 
a single type of data. The questions should follow a logical order and flow from the 
least sensitive to the most sensitive, general to specific. There are both open-ended- 
and fixed-response questionnaires which serves different purposes. Fixed response 
questionnaires ask questions where the respondent have to answer by choosing an 
alternative. Open-ended questionnaires on the other hand asks questions where the 
respondent have to write down the answer with their own words. The latter is a 
more useful in the start of a design project when the important issues are not 
entirely known (Milton & Rodgers, 2017, pp. 69-70).  

Responster was used for constructing the questionnaire which included 
both fixed response- and open-ended questions. Responster is a web service which 
helps organizations and companies to get in contact and get feedback from their 
customers or users more efficient (Responster, 2019). The questionnaire was then 
distributed over social media and FMMGs intranet.  

 

4.4.2 Photo Diary 
To not only base the project on quantitative data and information from secondary 
sources, a decision was made to also gather qualitative data. This did although pose 
a problem since a big portion of the user’s water usage was known to take place 
where privacy was necessary. However, this obstacle could be overcome with the 
help of photo diaries.  
 Photo diaries are a way of collecting observational data about people and 
their natural habits, that usually is hard to get access to. Participants are given a set 
of tasks, taking place in their home or workplace, and are requested to take a photo 
every time they complete the task. Usually they are instructed to note the date, time 
and place where the photo was taken. The participant should also be careful to not 
photograph their own nor someone else’s face for privacy reasons. By using this 
method, the participants help the designer get access to multiple locations and 
situations that they otherwise might not see. (Milton & Rodgers, 2017, p. 24) 

Ten participants were recruited for participation consisting of four females 
and six males. Three of the participants lived outside of Sweden and were recruited 
in the hopes of giving the project an understanding how different prerequisites 
could affect water usage and serve as inspiration. The age span of all participants 
ranged from 23 to 55 years old and before the participants began, they were given a 
document with information about the study. This document stated the purpose of 
the project, advised them to not take photos of face, informed them that it was not 
their performance that was evaluated, and that the information was anonymous. It 
also contained instructions on how the method should be performed. They were 
told to note and document every time they were in contact with water. The 
information that should be documented was the time and location as well as a photo 
of where contact was made. Any activity revolving toilets, urinals or bidets were 
however excluded from the study for privacy reasons.  
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4.4.3 Focus groups 
When collecting information about a problem and relevant parties, it is easy to 
catch tunnel vision and forget the bigger picture. Therefore, one needs a method 
that from time to time helps the designer back up and get a distance to the problem. 
One way of achieving this is by using focus groups and this was done throughout 
the project.  
 A focus group is when people are gathered in the same place to discuss a 
certain issue. The discussions can be about specific details regarding the topic or be a 
more general exploration of the issue. The purpose of a focus group is to work as an 
interview that capitalize on the natural communication taking place between the 
different individuals. To best achieve this natural communication, it is 
recommended that participants meet face to face. However, focus groups through 
video calls have become more prominent in the later years (Milton & Rodgers, 
2017, p. 70). 

For the first focus group, five participants with background in the industry 
were gathered in a room to perform two exercises and then to discuss topics related 
to these exercises. The first exercise consisted of evaluating ideas found during the 
benchmarking as previously stated in chapter 4.3.3 and these pictures can also be 
found in appendix I. The pictures and photos that had been gathered during the 
benchmarking was shown in pairs and the participants were asked to name the 
advantages as well as the disadvantages of these products. They were also 
encouraged to choose which one of the products they could see themselves owning. 
This exercise served a dual purpose with both serving as material for the 
benchmarking summary but also to inspire and energize the conversation of the 
focus groups. The second exercise consisted of the participants, for one minute, 
writing down home appliances that had exceeded their expectations and given them 
a positive experience. Once they were finished, they were told to tell the group 
about the product and the experience. This exercise led to nourished discussions 
about user experience but also in good interaction with products. The discussion 
then naturally shifted its focus to the subject of how to encourage conservation on 
water. Also, conservation of other resources was discussed such as fuel and 
electricity for cars and households. Quotes from research on the topic were 
occasionally thrown into the conversation to nuance and enrich the discussion.  
  For the second focus group, three participants without any relation to the 
industry were gathered and the same structure as for the previous group were 
applied. The only difference was the greater emphasize put on the user experience 
and the prolong discussions on user’s expectations on mixers. 
 
 
4.5 DEFINE 
The define phase is where the approach towards the problem is decided upon. For 
this project that meant to create a mission statement and establish the user needs that 
the project would focus on.   
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4.5.1 Mission statement 
A mission statement, or point of view, is meant to redefine the challenge that is 
addressed. The goal is to create a mission statement, that will narrow down the 
project to focus on the “right” problem. A good mission statement should include 
user, needs, insights and establish criteria’s for evaluating the ideas in a later stage 
(Hasso-Plattner Institute of design at stanford, 2019). The mission statement for this 
project is presented in chapter 5.5.1. 
 

4.5.2 Need analysis 
Needs are what drives us and by searching for the needs instead of solutions, one 
can create longer living solutions (Wikberg Nilsson, Ericson, & Törlind, Design 
process och metod, 2017). For this project however, the need analysis was done in a 
different fashion. instead of just writing down the needs, the drivers to conserving 
water that had been discovered in previous phases were also documented. This was 
done since the end user consisted of people from all ages which made it difficult to 
compare how effective the ideas were. By grouping these end users into personality 
groups, and document what driving factors existed for these groups to conserve 
water, it would be easier to narrow down the ideas created in the Ideation-phase.     
 
4.6 IDEATION 
The Ideation-phase is where the ideas are generated. Through different method and 
creative sessions, the goal is to create as many ideas as possible. In the second half of 
the phase, the evaluation takes place. There the ideas created earlier are boiled 
down to a few core concepts that exceeds the others.  

4.6.1 Workshops 
It is important to create a large amount of ideas when ideating. To ensure that this 
was accomplished, help from other people were acquired in the form of workshops 
with brainstorming.   
 In a workshop, people are gathered for creative exploration of a certain 
subject. The purpose is to find solutions to problems with the help of the groups 
combined creativity. A workshop can be executed in many ways to fit a specific 
problem or a certain group of people. Brainstorming is used for creating a big 
amount of ideas with the help of the participants creative potential. It is executed by 
getting participants together in a room and then try to find as many solutions as 
possible to a certain problem. The underlying though is that by hearing and seeing 
other people’s idea, the creative mind of the participants will be stimulated. The 
ideas generated are then analyzed and developed for future work. There should be 
one person in charge of the Brainstorming to makes sure that the four rules of a 
workshop are followed:  
 

• Don’t criticize ideas 
• Go for crazy ideas 
• Combine and improve ideas 
• Quantity before quality 

 
A brainstorming session can be altered to fit any type of problem and occasion 
(Wikberg Nilsson, Ericson, & Törlind, 2017). 
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Two workshops were held during a one-week period. The first workshop, 
as seen in Figure 11, consisted of eight employees from FMMG and took place in 
their facility at Östnor. Here, the plan was to ideate solution with the help of the 
decision architecture taxonomy, presented in chapter 3.4.4. First, a warm up 
exercise was conducted where the participants were told to write down every 
positive thing, they could imagine with having their house flooded with water. 
After this, the participants were divided into three groups. Each group then got a set 
of nudging techniques to work with during the next exercise. The groups of 
techniques where based on the decision architecture taxonomy and can be viewed 
below: 
 

 
Figure 10 - The different categories of nudging and their techniques 

 
The groups were all handed a short description of each technique and some 
examples of how it was be used. The participants were then told to work with their 
set of nudging techniques and focus on improving kitchen and basin mixers. This 
description can be viewed in appendix III. After 25 minutes, the groups switched 
their set of techniques and were now told to focus on shower- and bath mixers. 
After another 25 minutes, the ideas created where written down on post-it notes 
and placed on a wall. Lastly the participants were told to group these ideas in new 
categories and try and avoid using the same categories as the nudging techniques 
where ordered in.  
 

Figure 11 - The workshop at FMMG 
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The second workshop, seen in Figure 12, took place at Luleå university of 
technology together with 12 students from four different programs. This workshop 
was conducted in a similar fashion except the addition of one last step. After the 
post-it notes had been grouped by the participants, they were asked to pick one idea 
that they favoured and present it to the group. This so that the project could get a 
more nuanced picture of what ideas resonated with the participants and why.  
 

 
Figure 12 - The workshop at Luleå University of Technology 

4.6.2 Occam’s razor & Brainstorming  
To help develop the ideas and thoughts from the workshops, there was a need for a 
method that could facilitate this. Thus, Occam’s razor where used. 
 Occam’s razor is meant as a tool to develop, evaluate or explore different 
solutions. The goal is to achieve a design that is as simple as possible by reducing 
unnecessary complex parts. The method is described by Wikberg Nilsson, Ericson, 
& Törlind (2017) to start off by taking already existing ideas, and focusing on a few 
simple themes: 
 

• Reduce – Remove, simplify or hide what doesn’t need to be visible. 
• Organize – Rearrange the parts to create a more organized expression. 
• Time – Make the solution time efficient. 
• Teaching – Keep parts that are easy to learn. 
• Rhythm – Keep solutions that have a rhythm to them. 
• Difference – Work with empty space. 
• Feeling – Make the solution express a feeling.  
• Trustworthy – Make it honest. 
• Wrong – Remove parts where the user can make mistakes. 
• ‘The one’ – Remove the unnecessary and add the necessary.  

 
This was done for an entire day together with some individual brainstorming by the 
project. Small and rough sketches were used as seen in the top right corner of 
Figure 13, to gain creative momentum and when the session was over, the ideas 
where sketched bigger and more in detail as those seen in the bottom of the same 
figure. 
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Figure 13 - Example of how the creative session looked like 

4.6.3 Matrix evaluation 
Due to biases it can be hard to fairly judge ideas, and especially your own. 
Therefore, a method was used to help with the evaluation process, called matrix 
evaluation.  
 Matrix evaluation is a quantitative technique that helps designers evaluate 
their concepts with the help of different criteria’s. When using this method, it is 
important to understand that one might need to generate entire new concepts, 
combine previous ones or do more research. The method should focus on narrow 
the selection down by eliminate unsuitable ideas and not focus on finding the best 
ones (Milton & Rodgers, 2017).  
 The first step now consisted of taking the information that had been 
gathered during the Emphasize & Understand-phase and use it in the matrix 
evaluation. The second step was to find a way to evaluate the concepts against the 
user profiles discussed in chapter 4.5.2 and which are presented in chapter 5.5.2. 
The third step was to evaluate the criteria against each other to find out which ones 
that where the most important as seen in Table 2.  
 

Table 2 - The weighted criteria 
If column is important = 
0 
If row is important = 
1 

Fits every 
age group 

Easy 
to 
clean 

Works in 
public 
spaces 

Fits in the 
environment 

Easy to 
understand 

Easy 
to 
install 

Fits every age group   0 0 1 1 1 
Easy to clean 1   1 1 1 0 
Works in public spaces 1 0   1 1 0 
Fits in the environment 0 0 0   1 0 
Easy to understand 0 0 0 0   0 
Easy to install 0 1 1 1 1   
       
SUM: 2 1 2 4 5 1 
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The fourth step consisted of giving the nudges a value based on how many user 
profiles they targeted. So, for example the Visualize information nudge targeted 3 
out of four user profiles and was therefore given the value of three. The final criteria 
and their respective weights can be viewed in Table 3 below. The fifth and last step 
consisted of rating how well the different ideas meet the criteria, on a scale from 0-
3, and summarize the result. 
 

Table 3 - Criteria and their respective weights 
Easy to understand 5 
Blends with the environment 4 
Fits every age group 2 
Works in public spaces 2 
Easy to clean 1 
Easy to install 1 
Visualizes information 3 
Translates information 2 
Gives a social reference point 2 
Changes consequences 2 
Promotes commitment 1 
Changes effort 1 

 
The result from the matrix evaluation is presented in chapter 5.6.3 together with a 
short description of the three winning candidates. 
 
4.7 PROTOTYPE 
As stated in chapter 4.1, the prototype phase is where the development of the 
concrete solution takes place. Here the goal is to quickly be able to evaluate ideas 
and start discussions. For this project, that was done through an immersion-session. 

In this stage, three ideas had been chosen for continuation in the Ideation-
phase, there was a need to narrow these down to one final concept. The first idea, 
Connected, had a holistic approach and focused on visualizing the consumption in 
the entire household. The second idea, Determined, had a more specified approach 
and focused on conserving water through mixers typically found in the kitchen. 
The last idea, Reminded, dealt with shower solutions and how to conserve water in 
this environment. Something that was a common nominator for these ideas was that 
they all dealt with behavioural changes and were based on nudging theory. But 
there now emerged a problem for the project. These ideas somehow needed to be 
narrowed down to one final concept that should be developed. It was therefore 
decided to during a three-week period make a deep dive into each and every one of 
these ideas and look at their water conserving potential, cost estimation, how it 
might operate and other relevant information surrounding the ideas. 
 During this stage of the process a half-time presentation was also done 
towards FMMG. The discussion that arouse after the presentation gave insightful 
information about similar work that had been done. This helped the project get 
better results in the immersion phase that is presented below. Some of the 
discussions that took place during this presentation also helped the project when it 
was time to decide which idea that was going to be picked for continuation. 
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4.7.1 Immersion 
Each of the three immersion-session always started with a fast and loose 

second benchmarking. The reason for this was that the first benchmarking had a 
very big focus and therefore probably would have only scratched the surface of 
water saving ideas. However, since the project now had defined three more 
specified focus areas, a second benchmarking would reveal better and more useful 
information. These second benchmarkings also tried to figure out how other 
companies had approached similar ideas and what techniques they had used to 
accomplish them. This information was used to try and understand how realizable 
the idea actually was and also to give hints towards how much it would end up 
costing the end users. The second step in the immersion-session was to create 
mock-ups when it was deemed necessary to gain a better understanding of how the 
idea would behave and feel like. Mock-ups are according to Milton & Rodgers 
(2017) simple models that are easily fabricated. These can be used for evaluating a 
designs form, replicate a mechanical action or for showing that a certain design 
approach truly works. The numbers of mock-ups that are necessary for a design 
project varies greatly however it is always important for later evaluation (Milton & 
Rodgers, 2017, pp. 96-98). Lastly, all throughout the immersion-sessions discussions 
were made with employees at FMMG. These discussions served as ball-planks for 
thoughts and theories which helped increase the depths of the immersions.  

Once these three steps had been accomplished, a decision was made about 
what concept to choose for continuation. This decision was based on the theme 
that had been running throughout the project. That is where the biggest difference 
in conservation could be made with the biggest acceptance from the users.  
 
4.8 TEST 

4.8.1 User Trials 
User trials are an important part of product development. They can be said to serve 
three purposes: To help improve the final solution, to allow for a better 
understanding of the user and lastly to give the designer a better point of view 
(Hasso-Plattner Institute of Design at Stanford, 2019). 
 The user test for this project was used both to confirm that the theory the 
concept was based on was correct and also to see of it was perceived by the users. 
To achieve this, a simple prototype was therefore planned to be built. This 
prototype would then be installed in different household and they would keep it for 
three days. The effect of the prototype on the household would then be calculated 
and compared to a three-day period without the prototype.  

4.8.2 Product Reaction Cards 
Since a good product not only has to work, but also has to have a good 

UX, it is important to work towards this. However, UX is something that can be 
difficult to measure, and especially since it can be hard to know even what to 
measure. In chapter 3.2 this is discussed, and the conclusion is made that by 
focusing on improving the different areas subordinated to UX, on will increase the 
chance of creating a good UX. One of these areas were usability, and it was decided 
that the method of product reaction cards should be used together with the first user 
trials.  
 Product reaction cards is a tool developed by Microsoft for evaluating 
usability. It is a method where the participants, after completing a set of tasks 
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through the use of a product, get handed 118 cards with one ‘reaction word’ 
written on each of them. These words can for example be ‘Slow’, ‘Organized’ or 
‘Useful’. They are told to pick those cards that they feel describes the product or 
service the best and these are recorded. The participant then needs to narrow down 
the stack of selected cards to only the five cards that they think describes the 
product the best. These are also recorded, and the participant is interviewed about 
these cards. The advantage of this method is that it is a quick method for obtaining 
information about intangibles such as ‘Desire’ or ‘Fun’. It also provides a lot of 
feedback which can be used for continued development of a concept (Benedek & 
Miner, 2002).  

After the participants of the user trials had been using the prototype for a 
few days, they were visited for evaluation. The quantitative data showing the 
different shower times before and after the prototype was collected and then the 
qualitative evaluation begun. The participants were handed the product reaction 
cards and told to mark the words they thought described the product. When this 
was done the words where photographed and the participants were now instructed 
to mark the top five words. Once this had been completed these words were 
documented as well. Next, the participant was interviewed about the words and 
their experience with the prototype while a voice recorder was used to capture the 
feedback. Finally, before ending the qualitative evaluation, the participants were 
asked two last question. The prototype only supported feedback through the change 
in water pressure, but the Reminded concept was based on both pressure changes 
and light sequences. The participants were therefore asked if they though the 
experience would have been any different if the prototype would have supported 
visual feedback in the form of lights. The prototype was also set to pulsate at a set 
time interval, and they were asked if a different time between the pulsations would 
have been preferred. The answers to these questions would help the project for 
creating the final result.  

 

4.8.3 Sequence test 
 Since the core idea of the concept was to notify the user of the time passed, 
through pressure changes and light, it was important that this was perceived 
positively. Therefore, a second user test was conducted parallel to the first one and 
focused on these notifications. For this user test, an approach proposed by Jakob 
Nielsen was used. He discussed in an article the diminishing information each new 
participants contribute with to a user test. By looking at the graph in Figure 14 one 
can see that even though one might need at least 15 participants to find all usability 
issues, the first five are the most important. He therefore suggests the approach of a 
small sample group, around five people, and instead increase the number of tests 
(Nielsen, 2000). This philosophy was adapted to the sequence test where small 
groups of four to five people were recruited.  
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Figure 14 - A graph representing the knowledge gained vs number of participants in the test 
   
 For the sequence test, the people in the groups were individually brought 
to the testing lab where they were exposed to three different pulsation sequences. 
They were told to rank how these sequences felt and encouraged to describe why 
they ranked them as they did. After the pulsation had been tested, the participants 
were shown a video of six different light sequences and then a discussion took place 
regarding the sequences. After the this was done, the three sequences for the 
solenoid valve were redesigned based on the feedback and the light sequences were 
edited based on the findings.  



 
 

35 

5  Results 
In this section, a summary of each phase is presented in the same order as they are 
introduced in chapter 4, together with the results for each method. The first 
chapter, 5.1 Process, will explains how the project worked in an iterative fashion 
and how it was executed in reality. However, for the rest of this chapter, the results 
will be presented in a linear fashion to ease the reading and understanding.  
 
5.1 PROCESS 
As expected, the process came to involve a lot of iterative work between the six 
phases in the design thinking process. In Figure 15, the final process shows how the 
project really used the phases. The first Understand-phase consisted of get an 
understanding of the initial problem space as well as figuring out how water was 
used in our society. This led to defining the project as targeting households. The 
second Understand-phase focused on understanding how water was utilized in the 
homes and where the biggest wastages were. It also investigated different ways to 
generally conserve water. The subsequent phase, Empathize, followed in these 
footsteps by investigated what it would take for people in residences to conserve 
more and their relation towards water. After this, the second Define-phase resulted 
in the decision to use nudging, scripts and calm technology as tools. Next, the 
Ideation-phase consisted of generating ideas and boil these down to three different 
concepts. These concepts were carried over to another Understand- & Empathise-
phase where the focus was to understand how these ideas would work in practice. 
The following Prototype-phase had mock-ups and discussions with employees in it. 
Then the Test-phase was initiated where two parallel tests were conducted. This 
resulted in one last Ideation-Phase where the final result was generated.   
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Figure 15 - The final process 
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5.2 PROJECT PLANNING 
Throughout the majority of the project, the work-process has been in line with the 
Gantt schedule and its accompanying excel-file. However, two re-schedules were 
made throughout the project. The first one was due to a company document 
presented in chapter 5.3.2. This document answered the question that the future 
forecasting was supposed to investigate and therefore that method was removed 
from the schedule. The second re-schedule was made during the prototype phase. 
This was due to the difficulty of understanding how some of the prototypes would 
operate and test if they actually would conserve water. This made the project fall 
behind schedule and at the end of the prototype phase a decision was made. It was 
decided to consider the findings of similar products during the second 
benchmarking, as a proof-of-concept. This meant that only one concept had to be 
tested. The re-planned schedule can be viewed in appendix II. 
 
5.3  RESULTS OF UNDERSTAND  
The Understand-phase resulted in a better understanding of the problem space and 
its content. It also gave the project its first criterias and its first hints towards what 
areas to focus on as well as what tools to utilize during the development of the 
solution. A more in-depth explanation of the results from the literature review and 
the interviews are presented below. 

5.3.1 Literature review  
The knowledge that was gathered during the literature review resulted in the 
information presented in both the Context- and Theoretical framework chapter. 
These results also consisted of ideas on how to approach the problem and how to 
reach the demanded height of scientific validity.   

5.3.2 Interviews 
The interviews gave a better understanding of previous work that had been made 
and other existing solutions to the problem. This resulted in the following 
benchmarking becoming more efficient in its search for other solutions. Some 
interesting findings were the contrasting demands from the market and from the 
users. The market and other outside parties seemed to want a more sustainable use 
of water and thus demanded more efficient mixers with lower flow of water. The 
users however did not want to be restricted in their use and perceived a low flow as 
the result of a bad mixer. This had resulted in techniques that saved water without 
the user noticing. Examples of such techniques were cold start and aerators that 
mixed air with water as explained in chapter 2.3. This idea of how and where to 
save water without making the end user unhappy was brought up by many 
interviewed. An example that was mentioned from one of the interviewed 
professionals was about people and showers. He said that a shower is by many 
people thought of as one of the last few places where we are free from stress and 
demands from others. That this is a place of peace, and especially for parents, where 
one can relax and just enjoy the moment. Therefore, this is a place where users are 
very resistant towards conserving water.  

Other results from the professional interviews were relevant document that 
was shared with the project. These documents regarded among other things, saving 
potential in households, user analysis and previous user test of products. One report 
that was shared had a major impact on the project which resulted in a change of the 
plan. This report contained information about the market, the costumer and the 
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brand, and had been made by an external firm. The report was based on; internal 
interviews, six expert interviews, five focus groups and a trend analysis. The trend 
analysis in the report was the catalyst for the change since it stated the current trend 
and customer values but also in what direction the trends were moving in. This 
report had in other words done a future forecast and answered the question of what 
to expect of the future. This question was the reason for the forecasting and it now 
became obsolete. There was no longer a need of doing a future forecasting, since 
this report already had answered it, and to a bigger extent than this project could 
ever hope to achieve within the given timeframe. The forecasting method was 
therefore removed from the project plan and the report containing the forecast took 
its place.  

Three criterias were also found during these interviews. It was discovered 
that some things that was important for the solution was that it would work in 
public spaces, it would be easy to clean and that it would be easy to install.   

 
 
5.4  RESULTS OF EMPATHIZE 
The Empathize-phase focused on the user. Through photo diaries, questionnaire, 
and focus groups, the users’ opinions and relations to water was explored. From this 
phase some criteria were also established for later use.  

5.4.1 Questionnaire 
The focus of the questionnaire was at first meant to be about the users’ water 
consumer behaviour and their opinions on water conservation. However, through 
the help of the employees at FM Mattsson Mora Group, results from previous user 
research was acquired. The research had focused on the general users’ water 
behaviour and therefore the questionnaire was reconstructed. Instead the 
questionnaire focused more heavily on their opinions and attitude towards water 
conservation.  

The responses consisted of 150 participants with a 60/40 balance between 
men and women with a little over half being people between the age of 18-25. The 
questionnaire gave a lot of useful information regarding user opinions. For starters, 
¾ stated that they reflect over their water consumption and a clear majority (97%) 
was positive to conserving water. It was however a low priority for people and 
almost everyone (88%) though they consumed less or equal amount relative to 
others. When asked where and how they thought they could save the most water, 
there were two major camps: Through smarter dishing, and through smarter shower 
and baths. However, when asked where they though others could save water, only 
one camp emerged which was through smarter shower and baths, which can be 
seen in Figure 16. It appeared from the questionnaire that there was a wish for a 
more sustainable use of water in general. However, this was not reflected in the 
action of the participants and possible reasons for this might be because of 
ignorance, inertia or queasiness.  
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Figure 16 - Responses from the questionnaire 

5.4.2 Photo Diary 
The photo diary gave interesting insights into the participants lives. Unfortunately, 
two participants did decide to abort their participation, and the number of diaries 
therefore dropped from ten to eight.  
 The number of occasions they came in contact with water throughout the 
day differed from 7 to 43 times. It was clear from the record that washing one’s 
hands were the major reason for contact. This was also, together with showering, 
the one activity every participant performed. Something else that was noted was 
that showering was one of the first things taking place in the morning or one of the 
last things for the evening. In the figure Figure 17 - All photos from the photo 
diaries. Every row represents one person’s contact with water throughout the day., 
all photos that were collected can be seen.  
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Figure 17 - All photos from the photo diaries. Every row represents one person’s contact with water throughout the day. 
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5.4.3 Focus Groups 
For the focus groups, there were some similar ideas that kept popping up during the 
discussion. The first focus groups talked about the abstract notion of water and how 
it was difficult to understand how much one used throughout a day. Some pictures 
that were presented during the focus group showed solutions that measured how 
many litres of water that were consumed. These were rejected because the 
participants expressed difficulty in relating one's consumption to a number, even if 
this number showed how many litres that had been used. The focus group also 
talked a lot about how showers served a dual purpose. Primarily one showered to 
get clean but secondarily to become warm and be able to relax. When discussing 
home appliances that had exceeded expectations, products that saved time, turned 
themselves off and were perceived as effective, were mentioned. Sound were also a 
subject that repeatedly were brought up as something that could affect the 
experience of a product.  
 In the second focus group, the discussion related a lot around the lack of 
interest in water consumption. Even though the participants in general supported 
the idea, the average commitment to conserving water was low. Some suggestions 
were to make the users minimize their consumption without them realizing it or 
making a conscious effort. When discussing the up- and downsides with some 
solutions, the difficulty to relate one’s water usage to a number was brought up here 
as well. A topic that arouse was the effect a timer might have on water usage. This 
topic was discussed with reflection such as “Then one might consume more than 
needed…” but also “I think I would use less water than normal…”. The focus 
group also discussed products that were exceeding expectations. Here products such 
as cell phones who automatically connected to the correct Bluetooth-speaker was 
brought up.   
 From these focus groups, three criteria were established. Whatever the 
solution would turn out to be, it had to be easy to understand, it had to blend in 
with the environment and it had to fit every age group. These criteria where added 
to the previous ones that had been discovered in the understand-phase. 
 
5.5 RESULT OF DEFINE 
 
The new point of view is presented in this chapter based on the findings from the 
previous two. The arguments for picking this direction is also presented here 
together with the needs that were found. 

5.5.1 Define 
There seemed to be a wish for a more sustainable use of water among the general 
public. However, this was not reflected in the action of the users and the reasons for 
this was thought to be because of ignorance, inertia or queasiness. This gave the 
situation the perfect conditions for successfully applying choice architecture as 
mentioned in chapter 3.4.4. A mission statement for the new approach were crafted 
as: 
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“Develop a solution that offer the user a chance to reflect and 
evaluate one’s consumption while still maintaining the pleasing 

aesthetic and comfort of the mixer”   

This would further guide the project in the ideate phase where ideas and solutions 
using choice architecture would be developed.  

5.5.2 Need analysis 
Through the methods in the Understand- and Empathize-phase, two major needs 
where found. These were the need to change the user’s behavior and make water 
more tangible to the user. Four user groups were also created to reflect the end 
users as discussed in chapter 4.5.2. Three groups where based on the personality 
profiles presented in chapter 3.4.5 and a fourth one based on findings the project 
had discovered during the Empathize-phase. After that, the drivers to conserve 
water for the users were collected and transcribed into suitable nudges that would 
target these drivers. Now, the ideas that would be generated in the Ideation-phase 
could easily be evaluated towards the user profiles. These four profiles are presented 
below together with their drivers and nudges.  
 
  
 
5.6 RESULT OF IDEATION 

5.6.1 Workshops 
The first workshop brought a lot of interesting ideas to the surface. This resulted in 
a lot of post-its and seven categories being created by the participants which where; 

Figure 18 - The four user groups 
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Whip, Carrot, Tap, Limit, Challenge, Visualizing, Infrastructure and Supplier. The 
second workshop also resulted in some interesting ideas with nine categories being 
generated. These were; Sacrifice, Temperature, Competition, Amount, Visualize, 
Sound, Economy, Alternative and Social.  
 After the workshops were done, the sets of categories from the two 
different workshops where combined by the project into one new set of categories 
since some of these dealt with similar themes. The final ten categories can be 
viewed below together with the original categories where the orange ones are from 
the first workshop and the blue from the second workshop. These post-it’s and their 
categories served as inspiration for the brainstorming session that took place 
afterwards. The original categories and the ideas they contained can be viewed in 
appendix IV.  
 

  

 
 

Figure 19 - The ten final categories based on the 
categories from the previous two workshops 

 
 

5.6.2 Occam’s razor & Brainstorming 
The brainstorming session resulted in 25 detailed sketches representing ideas for 
conserving water. Some of the sketches revolved around similar ideas but were 
executed in different ways. These sketches where numbered and are presented 
below together with a short description of the basic idea behind each sketch.  
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Table 4 - All sketches made in the ideation phase 

   
1) The idea was to increase the 
numbers of steps one would 
pass when adjusting the flow 
thus making the user pick a 
lower flow. 
 

2) The idea was to force the 
user to first select the length of 
the shower before turning it 
on. 

3) The idea was to allow for 
the user to predetermine their 
intended daily consumption to 
make water usage more 
tangible. 
 

   
4) The idea was to script the 
user to turn of the water to get 
hand soap when washing their 
hands. 

5) The idea was that by 
showing water saved and be 
able to compare consumption 
the usage would decrease. 
 

6) The idea was to script the 
user to turn of the water to get 
dish soap when rinsing their 
dishes. 

   
7) The idea was to get the user 
the pre-determine how much 
water they were going to use 
when showering. 

8) The goal was to offer a set 
amount of water and that this 
would be the preferred action 
for filling containers and 
washing hand. 
 

9)  The goal 
was to notify the user of how 
much water that had been used 
by having a light turn from 
green to red. 
 
 

   
10) By offering a heat-up 
function of the water the idea 
was to minimize the water 
wasted when one runs the tap 
for the right temperature. 

11) The goal was to notify the 
user of how much water that 
had been used with a light that 
would flash when a set amount 
had been consumed. 
 

12) By showing a flashing light 
when a certain amount of 
water has been used the idea is 
to remind the user to turn of 
running water. 
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13) This idea consisted of 
adding informative stickers in 
the packages. By inviting the 
users to place these close to the 
mixers they should inform 
users of water waste and help 
remind them to conserve. 
 

14) By measuring the water 
used in the shower and 
showing it filling a meter the 
goal was to make the user take 
shorter showers. 

15) By having fixed steps for 
the flow, the idea was that the 
user would pick a lesser one 
than usually. 

   
16) The idea was to make 
water more physical by having 
a “pole” rise when water was 
used. It would also show the 
previous days consumption so 
that one could compare from 
day to day. 
 

17) The idea was to make the 
user determine the amount of 
water that would be used 
when showering. This so that 
the amount of water used 
would be more prominent. 

18) The idea was to make the 
user determine the amount of 
water that would be used 
when showering. This so that 
the amount of water used 
would be more prominent. 

   
19) By notifying the user of 
how much water had been 
used, through an interruption 
of the waterflow, the goal was 
to get them to take shorter 
showers. 
 

20) The idea was to create 
something that would make 
the water consumed more 
prominent by having a 
display/meter to visualize it. 

21) By having all water outlets 
connected it would be easier 
to see where water was used 
and how much. 

   
22) By notifying the user when 
a certain amount of water had 
been used, the goal was to get 
them to take shorter showers. 
 

23) By notifying the user when 
a certain amount of water had 
been used, the goal was to get 
them to take shorter showers. 
 

24) By offering the user a 
chance to predetermine their 
water consumption the goal is 
to make it more tangible. 
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 25) By visualizing how much 
water that had been used the 
goal was to get the user to 
conserve more. 

 

 
 
 

5.6.3 Matrix evaluation 
 The Matrix evaluation resulted in the 25 ideas gaining scores that ranged 
from 2 to 20 points. Seven ideas got a score above 15 points, and these are 
represented in light brown in the table above. As previously stated, a big part of the 
matrix evaluation is combining and generating new ideas. Therefore, the seven 
highest scoring ideas were used for continued modification and combination to 
create even stronger concepts. After performing this practice, three ideas emerged as 
strong candidates which are presented and explained in the concepts below: 
 
 

Connected 
 
 The core idea behind the Connected concept was to create attachable-
sensors that would send information about water consumption to a mobile device. 
This device could then visualize the information and through the help of different 
nudging techniques such as; providing reminders, translating information and 
facilitate commitment; help the user conserve water. 
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Determined 
 

 The basic idea behind determined was two-folded. Primarily it would allow 
the user to pre-determine the requested amount of water and hence make the 
amount of water used, more apparent. Secondarily, by offering this as an extra 
addition to the ordinary functions of a kitchen-mixer, it would increase the chance 
of becoming accepted in the ordinary households. The main nudging technique 
that was behind this idea was the technique of translating information.  

  
Reminded 

 
 The premise for the reminded concept was to raise the awareness of the 
water consumed in the shower. By using sensory feedback such as pressure change 
and light to notify the user of when a certain amount of water had been used, one 
would know when to end one’s shower and conserve water. The technique would 
be seamlessly integrated in the mixer and powered through a micro turbine. The 
main nudging technique for this concept was the use of reminders. 
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5.7 RESULT OF PROTOTYPE 

5.7.1 Connected 
As stated in chapter 324.7.1, the second benchmarking session was 

conducted with focus on finding what approaches and techniques other companies 
had been using for similar ideas. For the Connected concept, four companies that 
offered water measuring systems were discovered. The products from these 
companies had many similarities to each other and can be viewed in Figure 20. 
They all sold the meters with a mobile application included in the deal. The app 
allowed for the user to get real time information about the water flow and also 
receive warnings if a leak was detected. How the meters calculated the water usage 
was although different between the companies. Three of them had the meters being 
placed at the water inlet of the household and then the meter could through 
machine learning figure out what mixers that were being used. The other one had 
the meter directly placed at a water outlet and then reported the exact amount that 
was being used and for what purpose. There was also two technique used for 
measuring among the companies. Two of the companies used an intrusive water 
measuring technique which meant that the meter had to be attached to the pipes so 
that water could flow through it (Flo technologies, 2019; GaugeIT, 2019). These 
meters had a price of 1300kr for the GaugeIT meter and 4800kr for the Flo meter. 
The other half used a non-intrusive meter which measured the flow of the water 
through ultra-sonic sound waves by attaching the meter to the outside of the pipes 
(Lotik, 2019; StreamLabs, 2019). The StreamLab meter costed around 1900kr while 
no pricing of the Lotik meter could be found.  

 
 

Figure 20 - The different water meters from left; GaugeIT, Flo, Lotik and StreamLabs  
 
 During the half-time presentation of the three concepts, thoughts about 
ease of installation was brought to the surface. For it to be applicable in the ordinary 
home, anyone should be able to install it without the help of a professional. 
Therefore, the non-intrusive approach was chosen for the meter and a quick 3D 
model was made for the meter which can be viewed in Figure 21. After this was 
done the work continued with a development of an application.  
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Figure 21 - 3D model of the non-intrusive sensor for the Connected concept 

 
 The core idea of the Connected concept was to utilize different nudging 
techniques to help the user conserve water. The application that would follow the 
water meter would allow for users to set goals, compare their usage towards others 
and get instant feedback on their consumption. A quick model was therefore 
created in adobe XD with this in mind. This model was then used for discussion 
with employees at FMMG to get their thoughts and ideas about the concept.  
 

 
Figure 22 - The work on the connected application 

   

5.7.2 Determined 
 For the Determined concept two different faucets were found that operated 
on a similar premise and are shown in Figure 23. One was connected to Alexa, 
Amazons virtual assistant, which meant that you could ask your tap for a given 
measurement and this would be dispensed by the tap. The faucet also allowed for 
pre-determined measurements and could heat up the water as well. The second 
faucet, operated without the need for a smart assistant and with the turn of a knob, 
you could ask for any amount between 1 Oz and 5 Cups (0,3 to 12 dl). Both 
faucets needed to be connected to a power outlet and the Delta touch2O also 
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needed an internet connection for Alexa. The prices for Beale and Delta were 
7800kr and 6600kr respectively (American standard brand, 2019; Delta faucet 
company, 2019). 
 

 
 

Figure 23 - The two faucets that can pour a pre-determined amount. From left; Beale measurefill 
and Delta touch2O 

 
 The initial idea was that the Determined concept should operate without 
the need of power and that each of the two handles would operate individually 
towards each other. This was however proven rather difficult to do. Since no 
obvious mechanical solution could be found, and the project was on a tight 
schedule, an electrical solution was decided upon. This solution would utilize a 
mixer valve that would be mounted underneath the sink and connected to a power 
outlet. Similar to how a Mora Cera Duo operates today. This mixer valve would 
have two outlets, one for the regular handle and one for the pre-determined 
amount handle. A planning of a mock-up was initiated but due to the timeframe it 
was decided to instead create a video rendering of how it was planned to operate. 
This render served the mock-ups function of initiating discussions and thoughts 
from employees at FMMG.   

 
Figure 24 - Mora Cera Duo's mixer valve that is mounted underneath the sink 



 
 

49 

5.7.3 Reminded 
The benchmarking for the Reminded concept showed that the idea of 

manipulating the water and lights in a shower weren’t new territory. One company 
offered a pulsating showerhead as a part of a massage experience, another one a 
showerhead that turns of the hot water after a certain amount of time and there was 
no lack of lights being used in showers one way or another. However there didn’t 
seem to be any products focusing on reducing the shower time by using water 
pulses to remind the user. A few of these solutions can be viewed in Figure 25 
below.  
 

 
Figure 25 - Different products used together with showers 

 
 After the benchmarking had been 
done there was a need to figure out how the 
product would look and operate. Since the 
idea consisted of two parts, the light and the 
pulsating water, two mock-ups were created: 
The first mock-up focused on figuring out 
how the pulsation should operate. Through 
discussion with employees at FMMG the 
idea to use a solenoid valve was brought up. 
By using an Arduino board, a pot-reader and 
some other electrical components, the 
solenoid valve could be programmed to open 
and close after a certain amount of time. An 
LCD display was also connected to the 
Arduino so that the time between the 
solenoid valve closing and opening could be 
displayed in real time. This time could now 
be tested by connecting the valve to a 
shower hose and changing the intervals at 
which the valve closed and opened. This revealed that with a pressure of three bars,  
the standard pressure in Swedish pipes, the solenoid valve had to stay closed for 0.8 
seconds to create a noticeable effect.  
 

 

Figure 26 - The electrical components used for 
testing the pulsation from the solenoid valve 
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The mock-up for the Reminded concept focused on the ambient light and 
the integration of it in the mixer. A Mora MMIX T5 shower mixer was processed 
to fit a LED-strip that could display different colours. The effect of the colours 
could then be tested on different surfaces that could be seen in shower 
environments such as bathroom tiles and plastic walls. A picture of the prototype 
against a black surface is shown in Figure 27. This revealed the difficulty of noticing 
light colours such as white and blue on the light backgrounds. The attachment plate 
for the mixer also created a problem. The shiny plates made the backside of the 
mixer and its LED-strip visible in its reflection. The point of hiding the light source 
was to make the mixer not stand out and this was now no longer the case. When 
the use of a non-reflective attachment plate was used, the light was instead scattered 
along the wall and therefore hard to notice. It was decided that the light and its light 
source therefore had to be either relocated or reconsidered.  

Since no good solution existed that could be used for reference, it was hard 
to estimate how much this product would end up cost. Based on the prices of the 
LED-lights, the solenoid valves and the electric components it would however 
become quite cheap and a Reminded-mixer would cost between 500 - 1000kr 
more than an ordinary one. 

5.7.4 Evaluation 
After the three immersion-sessions had been completed it was time to decide what 
direction to continue the project in. It became clear that the Reminded concept 
was the one that had been least explored and also offered quite a cheap solution to 
the problem. If one considered this together with the fact that the saving potential 
in the shower is the greatest, as discussed in chapter 2.2.1, it would seem like this 
would be the concept which was best suited for further development. However, 
there was one big uncertainty remaining. Since some companies had persuaded 
similar ideas as the Connected and Determined concept, it could be argued that this 
was a proof-of-concept for them. This hadn’t been done for Reminded however, 
and therefore the project first needed to ensure that the underlying idea was valid. 
That users could be notified at certain time intervals and it would result in shorter 
showers. This idea was therefore decided to be the first thing to be tested in the test 
phase. It was also decided that if the first results were positive, i.e. helped save 
water, this would be the concept persuaded and the test would work as user trials.  
 
  

    
 

Figure 27 - Different lights from a shower mixer being tested against a black background 
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5.8 RESULT OF TEST 

5.8.1 User trial 
The prototype that was installed was built so that it would make the water stop for a 
brief moment, every third minute, in the participants showers. The reason for this 
was that since an average shower is about seven minutes as presented in Table 1, 
three minutes would be close to half of that time.  This prototype was to be given 
to different households and the participants would measure the time of their 
showers, both before and after the prototype had been installed. By calculating the 
average shower time with and without the prototype the plan was to get a good 
understanding if the idea was valid or not. The prototype for the user trials was 
constructed with the help of an employee at FMMG using the solenoid valve, an 
Arduino Uno board, a 9V battery, a toggle switch and a H-bridge seen in Figure 28. 

 
   

 
 

  

 

 

Figure 28 - The components of the prototype 
 
A plastic container was 3D printed to fit the measurements of the 

components, and a rubber mat was cut to be used as a seal between the container 
and its lid. A sequence was programmed into the Arduino Uno which made it send 
an electrical pulse to the Solenoid valve every third minute. This made the valve 
close for a brief moment and then open it again. The sequence would be initiated 
through the flip of a flip switch that was placed on the side of the container and 
would loop until the switch was turned off. After the sequence had been 
programmed into the Arduino, the lid was screwed in place, sealant was applied in 
the joints and the prototype was ready for installation. 

Four people were recruited as participants for the test. These recruits were 
given a document stating the purpose of the research and what was expected of the 
participants. They were asked to read and sign this informed consent to ensure that 
they were aware that it was the concept that was being tested and not their 
performance. The informed consent can be viewed in appendix V. After the 
document had been signed, the participants were asked to measure the time they 
spent on each shower for the following days. This so that this data could be used as 
a reference once the prototype had been installed. Next, the prototype was installed 
in the shower by connecting a shower hose to the outlet on the mixer and to the 
inlet of the solenoid valve. Another shower hose was then connected to the outlet 
of the valve and to the shower head. The participants were then instructed on how 
to turn the prototype on and a test of the pulsation were demonstrated so that they 
knew what to expect from it. Lastly the participants were reminded to turn the 
prototype on every time they entered the shower and to write down their time of 
use. The prototype was then left in the participants household for three days. The 
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time limit of three days was chosen was since it was enough time to get a good 
average while still short enough to let multiple people try it in a limited time 
period. Once these days had passed, the participants were visited once again, and 
the data collected. This second visit also posed as a great opportunity to not just get 
quantitative data, but to get an understanding of how the concept was perceived by 
the participants. Therefore, the method of product reaction cards was used on the 
second visit.  
 

Table 5 - The time from the different users are presented in a table below. 
Users Time before Average Time after Average 
 
#1 

8:44 
7:43 
10:49 

9:05 7:03 
8:13 
7:25 

7:34 

 
#2 
 

2:30 
6:49 
2:10 
3:20 

3:42 6:35 
2:25 

4:30 

 
#3 
 

5:10 
7:40 
5:50 

6:13 9:14 
2:32 
5:02 

5:36 
 

 
#4 
 

4:48 4:48 2:11 2:11 

 

5.8.2 Product Reaction Cards 
The product reaction cards were very rewarding and resulted in two things. 

First, the top five words picked from the deck was constructed to a word cloud 
where the size of the words were big if they were picked frequent, and small if they 
were picked less often. This made it quick to see if the prototype had an overall 
positive or negative impact on the participants. This word cloud can be viewed 
below in Figure 30 and Figure 29. 

A lot of information was also gained from the second result which were the 
discussions induced by the cards. Time-saving was one of the most frequently 
picked words and when asked about this one person said:  

“It was easy to keep track of the time and adapt the length of 
the shower to the time you actually had. For example, if you 
had 30 minutes until you had to be somewhere it was nice to 
know how much time that had passed in the shower thanks to 

the pressure-sequences.” 

Another person also stated that it was time-saving cause once the first pressure 
sequence was initiated; they became aware that it was time to start using shampoo 
and soap. When asked about the word useful one person said that “…three minutes 
is exactly the length before I forget the time and start to think about something else. 
When I then sense the pressure change, I realize that I need to remember to 
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shower”. Something that was brought up to also during the discussion was a 
problem that one person experienced. He stated that during the pressure changes 
the shower hose moved and sometimes it almost made the shower handle fall down.  
 All participants were also asked about what length they would like to have 
between the sequences if they were to choose themselves. The answer to these 
ranged from some wanting to have 2 minutes, some wanted 5 minutes, and some 
wanted an option that allowed them to change the time between themselves. 

 
5.8.3 Sequence test 
The first sequence tests started with bringing participants from the first group to the 
test room, one by one. They were presented to a sink where a shower mixer and a 
connected showerhead was mounted above. In between the hose from the mixer to 
the showerhead, a solenoid valve had been placed. This valve was controlled from 
an Arduino that was connected to a computer. The participants were asked to grasp 
the showerhead and turn on the water. The first pressure sequence was then 
uploaded to the Arduino and the participant was notified that it was about to begin. 
The sequence was started and run two times so that the participant could 
thoroughly feel it. After that, the second sequence was uploaded to the Arduino and 
the participant was noted that it was about to start. The sequence was initiated and 
run two times. The third sequence was shown the same way. Once all three 
sequences had been run the participant was asked if they wanted to run any 
sequence again so they could be sure of their opinions about them. When the 
participant felt that they had gotten a good grasp of the three sequences they were 

Figure 30 - Word cloud made by all words picked by the participants in the user test 

Figure 29 - The word cloud composed of the top five words picked by the participants 
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asked to score these where 1 was the best and 3 the worst. During this ranking the 
participants were encouraged to state why the ranked them as they did and describe 
any changes, they though could improve the sequence. Next up was the light 
sequences. Here the participants were shown six videos, each representing a 
different light sequence. When all sequences had been shown the participants were 
asked if they wanted to see any video again. Once they were satisfied, they were 
asked to express their thoughts about these different light sequences. When 
everyone in the group had finished the test, it was time for redesign of the pressure 
and light sequences. The one pressure sequence that had gotten the best ranking, 
that is the lowest score, was carried over to the next test-group while the others 
were redesigned. For the light sequences the two videos that had gotten the most 
positive reviews were carried over while the other four were redesigned. Once the 
sequences had been remade, the procedure was repeated with the next test group. 
The programming of the pressure sequences and their eventual ranking can be 
viewed in the table below.  
 
 

Table 6 - Description and scoring of the pressure sequences 
Groups Sequences 
Group 1 1 2 3 
 Pulses 

Run time 
2 
4.5s 

Pulses 
Run time 

1 
2s 

Pulses 
Run time 

2 
2.4 

 Score 10 Score 6 Score 7 
Group 2 4 2 5 
 Pulses 

Run time 
3 
1.2s 

Pulses 
Run time 

1 
2s 

Pulses 
Run time 

2 
0.8s 

 Score 6 Score 10 Score 7 
Group 3 4 6 7 
 Pulses 

Run time 
3 
1.2s 

Pulses 
Run time 

2 
1.6s 

Pulses 
Run time 

3 
1.5s 

 Score 8 Score 8 Score 7 
 

From the first group some interesting insights were gathered. First, the 
pressure sequence needed to be very distinct so that it would not be mistaken for a 
pressure change from pipes breaking or something else failing. Some ways to do this 
was by having multiple pulsations and co-ordinate these with the light sequences. 
Secondly, a softer transition between turning the water on and off was preferred 
since it felt friendlier and not so punishing. Lastly, the 
sequences needed to be quick to not be perceived as 
lengthy and excessive. This last insight was first seen as 
a problem since the solenoid valve needed to be closed 
for 0.8 seconds to produce a noticeable effect. This 
was discussed with employees at FMMG and resulted 
in a solution. It turned out that the need to close the 
solenoid valve for 0.8 seconds was only applicable to 
the specified valve that was being used for this test and 
was not a general rule. This solenoid valve used a 
membrane to open and close the flow and a side effect 
of this was that it acted as a damper for the pressure Figure 31 - The new setup for the 

second test group 
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changes. The valve therefore needed to be opened longer to create a noticeable 
change in the water pressure. However, a direct operated solenoid valve, where the 
flow is interrupted by a pin which lacks the dampening effect, would result in a 
pressure change that would be noticeable much quicker. Therefore, a new set-up 
was created for the second test group with a different valve.  

The result from the second focus group was similar to the first one. Here 
multiple people mentioned that the sequence should be short but with multiple 
pulses so that it would feel deliberate, similar to the first groups comments. Some 
other interesting thoughts were however also shared. Some participants expressed a 
wish for different sequences to convey different messages. An example of this was to 
have the first sequence be a friendly reminder saying ‘you should now be halfway 
done’ while the second sequence should be more of a harsher notification saying 
that it was time to finish. Another participant wanted to have the time between the 
sequences to drop as the shower prolonged. That is have the first pressure change at 
the four-minute mark, the next at the sixth minute, the next at the seventh minute 
and so on. This so that it would become more and more apparent that it was time 
to finish the shower. For the light sequences some participants expressed a concern 
for colour-blind people. They brought up that the concept could use position-based 
lights so that colour-blind users could understand the message based on the position 
rather than by the colour. Some also stated that the light just should be a 
complement to the pressure sequence and used for reassuring the user that the 
pulsation was intentional and not the effect of faulty pipes.  

The third and last test group also brought some interesting ideas to the 
project. Here it was no longer the shortest sequence that won, which had been the 
case for the previous two groups. However, a sequence with three pulses was still 
preferred. Regarding the light sequences it was a common opinion that the lights 
should not be too complicated. The group was although divided if non-complicated 
meant no colours or just using the colours green, yellow and red. When the third 
group was asked about the time between the pressure-sequences they  

During the test with the third group it was also discovered that by reversing 
the flow into the solenoid valve, a different effect could be achieved. Instead of 
having pressure-sequences where the water pressure dropped and quickly went back 
to normal, one could create sequences where the pressure was momentarily raised. 
When this was discovered the last groups were asked to come back and test this 
sequence as well and re-evaluate their ranking. It was discovered that everyone who 
re-evaluated their scorings ranked this new pressure-sequence as the best and 
described it with words as, softer, friendlier and less aggressive. By reversing the 
flow one could also minimize the reaction from the shower hose due to the 
differentiation in the pressure changes. 

 
5.9 FINAL CONCEPT 
The final concept is a shower solution that helps the user conserve water through 
reminders that are based on once’s consumption. The solution is meant for private 
households but can also be used by owners of apartment buildings to lower the 
residences water consumption. The concept comes in two different forms where 
one is integrated into a mixer and the other one is a separate solution  

5.9.1 Integrated solution 
The integrated solution is something that is optional when buying an electric 
shower mixer from FMMG. This solution consists of similar components as a 
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standard electronic shower mixer, that is; a battery, a printed circuit board (PCB), 
some wires and a solenoid valve. The only differences are a lid that is containing 
LED-strip for visual feedback, a larger PCB is used and a new solenoid valve that is 
direct operated to achieve the correct pulsation sequence.  For the integrated 
solution, the LED-strip is located at the opposite end of the temperature handle. 
The lights are visible through a plastic cover that is screwed into place on the side of 
the mixer.  
 

 
Figure 32 - The integrated solution 

 
Since the flow of an electronic mixer is constant, the solution uses a built-in timer 
to measure the amount of water used. The sequences are initiated differently 
depending on if a shower head is connected or if only a hand shower is used. The 
rule is however that the first sequence is initiated when half of the water for a 
normal shower has been measured. The next sequence is initiated once ¾th of the 
water for a normal shower has been used. The third sequence is initiated once the 
entire water for a normal shower has been used and from that moment on a 
sequence is initiated ever 1/7th of the water is used. Down below is a table of when 
the sequences are initiated presented together with an estimation of water used and 
time spent in the shower.   
 
Table 7 - The final sequence schedule 
Sequence Hand shower Shower head Estimation of time 
#1 36L 48L 4min 
#2 54L 72L 6min 
#3 63L 84L 7min 
#4 72L 96L 8min 
#5… 81L… 108L… 9min… 

 

5.9.2 Separate solution 
The separate solution can be bought separately from the mixers and can be used on 
multiple mixers not only ones produced by FMMG. The two interfaces are 
designed so that it can be mounted on the outlet of the mixer in one end and can 
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have a standard shower hose attached in the other. Inside the shell is a solenoid 
valve, a PCB and a LED-strip. Unlike the integrated solution the separate one does 
not contain any batteries. Instead it uses a micro-turbine to harvest the power 
needed from the waterflow. This is also how the solution calculates the water used. 
By calculating how much energy one gets from one litre of water at a normal 
pressure of 3 bars, one can estimate how much water that has been consumed. The 
solution uses the same pressure sequence as the integrated one and variate it 
depending if a shower head or hand shower is used.  

5.9.3 The sequences 
The pressure sequence to the final solution consist of 3 pulses where the 

solenoid valve is turned on and off in 0.5 seconds. The sequence has been 
optimized to be detectable by all users while not being perceived as annoying. This 
pressure change is accompanied by a light sequence that is shown in Figure 33. 
When the mixer is turned on and the water has started flowing, a white light can be 
spotted in the LED-strip. This indicates that the product is working and has started 
to measure the water that is being used. Once the first sequence is initiated a green 
light can be seen next to the white light. For the second sequence a yellow light is 
initiated and a red one for the third. When the fourth sequence is initiated the light 
start to slowly flash white to indicate that one has gone over a normal shower. This 
flashing continues until the shower is stopped. When the flow has stopped for more 
than one minute, the product turn itself off and resets. The goal of the lights is to 
serve as a confirmation that the pressure sequence has been activated and also gives 
the user a notion of how long a normal shower should be.  
 

 
1. The separate solution turned off 

 
2. The solution is initiated once by the 

water being turned on 

 
3. The first pressure sequence is 

activated, and a green light is ignited 

 
4. The second pressure sequence is 

activated together with a yellow light 

 
5. The third sequence is activated and a 

red light is shown 

 
6. For the following activation the light 

now flashws white 

 
Figure 33 - An explanation of the light sequences 
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Figure 34 - The concept attached to a Mora MMIX 
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6 Discussion  
In this chapter a discussion of the final result and its relation to the theoretical 
framework will be taking place. The relevance of the work from a micro- and 
macro perspective will also be discussed followed by a reflection on the master’s 
thesis project. The chapter will end with recommendations for future work.  
 
6.1 POSITIONING THE RESULT 
Here a discussion about the project and its results in relation to the theoretical 
framework will be presented.  

6.1.1 Industrial Design Engineering 
As Wolfgang (2013) states, industrial design engineering is a discipline with its feet 
in both design engineering and industrial design. Throughout the project, I’ve had a 
big help of being able to shift my weight between these two feet. The project has 
been conducted at FMMG in Östnor, Mora, and a lot of help has been gathered 
from the engineers at the product development department. My background has 
therefore allowed me to put my weight on the design engineer and communicated 
on the same wavelength as the other engineers at the department. I’ve been able to 
formulate right questions when searching for information as well as interpret the 
answers that has been given. Similarly, I’ve been able to shift my focus to the 
industrial design part when necessary to test ideas and visualize concepts. This part 
of me has also been used for all tests and workshop that dealt with the interaction of 
users. Overall, the construction and how the final product should look like has 
although been dominated by what Wolfgang (2013) calls the inside-out approach. 
This is where the internal components determine the look of the product instead of 
the other way around. The test of the interaction and the perception of the product 
by the users has on the other hand been dominated by the outside-inwards 
approach. 

6.1.2 Interaction design 
To create a good interaction, one need to have good usability and understandability 
(Norman, 2013). For usability; effectiveness, efficiency and satisfaction were 
keywords. I would argue that both efficiency and satisfaction have been fully 
reached by the solution. The product is efficient in the way that little to no effort is 
needed from the user since the product only utilize an already existing intention to 
conserve water by nudging them in the right direction. Satisfaction from using the 
product can also be checked as accomplished by looking at the word cloud made by 
the product reaction cards in chapter 5.8.2. However, how well the final solution is 
effective is something that can be discussed. The goal of the project has been to help 
those who want to change their consumption in a comfortable way while not 
creating an unpleasing experience for those who not consider conserving. I would 
argue that even though there are more effective ways to conserve water, the 
effectiveness has been traded for a solution that is more satisfactory and efficient 
than other solutions. 
 The understandability of the product has been made easy due to the fact 
that no physical interaction needs to take place once the product has been mounted. 
This does however not mean that no interaction at all exists. There is an interaction 
taking place between the user and the products and this is done by LED-lights on 
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the product. To create good understandability of these lights, a lot of focus has been 
put on the six principles of interaction that were presented by Norman (2013), and 
especially the principles of mapping and feedback. First, the product has tried to 
make it easy for the user to understand what will happen by using feedback. By 
havin one light turned on for each pulsation-sequence, the goal has been to get the 
user to understand that these two phenomenoms are connected. The next step was 
to get the user to be able to predict what will happen, that is mapp the next action. 
This was done by havin the LED-strip consisting of four LED-lights. To plant the 
idea that four LED-lights were the maximum amount that were allowed for a 
‘normal’ shower. To further empathise this point, the last threee LED-lights were 
color coded green, yellow and red. The reason that the lights flashing after these 
four pressure-sequences has been activated, is also to achieve this understanding.    

6.1.3 Communication design 
The work by Nordlund & Garvill (2002) initiated the idea of changing the user’s 
behaviour to get them to conserve more. There existed four factors for 
proenviromental behaviour which were; attitudinal factors, contextual factors, 
personal capabilities and habits and routines (Nordlund & Garvill, 2002). The 
questionnaire discovered that there existed a will to conserve water and an 
agreement among the general public about the benefits of it and therefore neither 
the attitudinal factors nor the personal capabilities seemed to be the root of the 
problem. The contextual factor related to things such as cost of material or rewards 
and even though making a product cheaper might have induced a more 
environmentally friendly behaviour, information from FMMG showed little support 
of such an idea. It therefore seemed that the biggest change could be made by 
approaching the habits and routines of the users.  

Later in the project, the result from the Understand- and Empathize-phase 
made me draw the conclusion that the intention to conserve water was lost due to 
ignorance, inertia or queasiness. This made the situation perfect for applying choice 
architecture as stated by Heilmann (2013). Something that I want to discuss 
however is if the final result truly is a nudge or if it is a manipulation. A true nudge, 
or narrow nudge, was defined as making the nudged reflect upon their behaviour 
and then choose to act the preferred way (Heilmann, 2013). The solution presented 
by this project, doesn’t stop the shower, but instead only interrupt the waterflow for 
a very brief moment. The change of the flow therefore serves as to remind the user 
and make him or her reflect on how much water that has been used and allow for 
them to stop their shower if preferred or continue as normal. I would therefore 
argue that this solution doesn’t classifies as a manipulation and that it would fit the 
description of a true nudge.  

Calm technology was also something that the project considered to use to 
change the behaviour of the user. These techniques were manifested in some of the 
ideas from the Ideation-phase and the use of ambient light was even something that 
the Reminded concept was built upon. This was however moved away from over 
the time the solution started to develop. It was detected that the ambient light was 
hard to see due to the light environments of the bathrooms. This realisation made 
the project scrap the idea for the final solution and instead go for a simple LED-strip 
solution for communication between user and mixer. Many people also disliked the 
use of the slow changing ambient light sequences since it was hard to compare a 
light from an early state of the shower to a different state later in the shower. I do 
however think that the technique of calm technology is used in the final solution in 
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the LED-strip.  The strip is not meant to take the attention hostage but instead only 
to act as a confirmation to the pressure sequences and therefore are acting in line 
with the idea of Nordby & Morrision (2016). 

6.1.4 User Experience 
The project has strived towards improving the underlying categories of UX to 
create a better experience for the user. However, the definition of UX also states 
that the perception of the product is of big importance (ISO, 2019). By looking at 
the word cloud presented in chapter 5.8.2, I would argue that good perception has 
been accomplished. This is although based on a very small sample and more 
extensive research should be made on the subject as discussed later in chapter 6.4. 

Something worth discussing now is although the results from the user trials 
presented in chapter 5.8.1. The shower time did decrease for almost every 
participant but the reason behind this might not entirely be contributed to the 
prototype. Before the prototype was installed in the participants showers, they were 
told that the purpose of the study was to see if their shower became shorter and 
therefore remember to time them. This could mean that the prototype became 
associated with saving water and that just the sight of it induced a short showering 
behaviour. This is also applicable to the action of timing their showers. By asking 
the participant to measure the time they showered, it is possible that the ‘true’ time 
was changed to a shorter one.  
 
6.2 RELEVANCE 
The result from this project will help the ordinary user to minimize their water 
usage in their everyday life. Consider a thought experiment: We spend 60 liters of 
water on hygiene each day so let’s say that half of that is spent on showering in 38 
degrees (Svenskt Vatten, 2018). Now imagine that every Swede decided to shower 
one minute less than normal, that is from 7 minutes to 6 minutes (Cordella, 
Garbarino, Calero, Mathieux, & Wolf, 2014). This means that instead of using 30 
liters for 7 minutes which equals about 4.3 liters each minute, we would use 25.8 
liters a day. That is, our daily consumption would be lowered by 3% the shower is 
not only the biggest consumer of water in the household but also the biggest user of 
hot water (Cordella, Garbarino, Calero, Mathieux, & Wolf, 2014). Therefore, the 
smallest change in consumption can have a big effect on the household’s energy 
usage. This will also have a bigger affect than just lowering the power bill of the 
user. The less water people use, the less has to be brought up from the groundwater 
which help prevent droughts.   
 
6.3 REFLECTION 
The scope of the project was initially big, and a lot of effort has been put on 
ensuring that the right problem area was attacked. The focus has been put on where 
the biggest difference could be made and how it would be perceived by the users. 
Even though I think that the result will accomplish just that there still are some 
things that are needed to be discussed regarding the process and the approach.  

In hindsight, I would have distributed my time differently during the 
immersion-sessions in the prototype phase. It was discovered that one week per idea 
was too much for the Connected concept and too little for the Determined 
concept. By dedicating three weeks to prototyping less time could be used for 
testing the final concept which would have been better.   
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Something that I consider worth discussing is the User trials that were conducted in 
the Test-phase. These trials served the dual purpose as proof-of-concepts and as tests 
to evaluate the user’s perception of the concept. Something that I found troubling 
was the validly of these tests. It is possible that just by asking the participants to time 
how long they were showering, one would alter their ‘true’ shower time. This 
could also have been done since the prototype was installed fully visible in their 
shower. Every time they saw it, it is possible that their thoughts went to conserving 
water and short shower and thus altering the time. Due to ethical reason it was also 
not possible to somehow install the prototype in their showers without their 
permission or awareness. During the initial planning of the user test an idea of 
misleading the user was toyed with. That one somehow could state that it was not 
the time that was being tested but instead that the prototype measured the amount 
or the quality of the water. Somehow the time of the shower would although need 
to be measured and therefore these ideas was scrapped.  
 
6.4 RECOMMENDATIONS FOR FUTURE WORK 
Looking back at this master’s thesis I can see some areas that can be further worked 
on. The first one regards the user tests of the product. Due to the timeframe given 
to the project the tests have been brief and these needs to be further investigated to 
ensure that the assumption is correct. This could also be done more accurately to 
how the final product ended up working. The prototype in this project stopped the 
water every third minute but to get a more valid result the stop should be based on 
the amount used according to the schedule presented in Table 7. The next step 
would be to test the solution without the user’s awareness. This could be done by 
installing it at public swimming pools or in public schools. It would provide good 
data for how the product is perceived by first time users and how understandable 
the product really is.  

I think that the light- and pressure-sequence can be tested more elaborately 
so that one is sure that good UX is achieved. It has in this project only been tested 
on employees at FMMG and a more diverse group of people are needed to establish 
a better result  
 Since one variant of the solution utilizes a micro turbine, these also need to 
be further investigated to ensure that they generate enough power without making 
too much noise. As far as the project has seen, there exists good, silent 
microturbines out there, but their efficiency in generating power has not been 
tested. Therefore, a more extensive research on the market needs to be made. 

During my work on this master thesis, I have found promising directions to 
continue this project in. First, many participants in the sequence test expressed a 
wish for being able to customize the time between the pulsation to fit their water 
usage. It is possible that by allowing for individual optimization, one could increase 
the water conserving effect of the solution. One could even use nudging techniques 
to let the user set goals for minimizing water consumption. Secondly, I would like 
to point out the importance of feedback. Since Broms, Katzeff, & Ilstedt (2010) 
states that the use of feedback can minimize one’s energy consumption between 5-
15%, it is possible that this also might be applicable in this case as well. These 
discoveries have made the project realize that the next step for conserving water 
would be to develop an application for smartphones that utilizes more nudging 
techniques and extended control to help the user conserve water. This is an 
approach that gains even more credibility since it has been used by other water 
conserving companies (Amphiro, 2019). 
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7 Conclusions 
In this chapter the objective and aims will be discussed. The research question that 
were presented at the beginning of this report will also be restated in the 
subchapters together with my conclusions.  

7.1.1 Project objective and aims 
The main objective of the project has been to answer the following question: 

How can one use design elements to encourage conservation of 
water and enhance the user experience? 

Even if the early results point towards the objective being completed, it is difficult 
to clearly state if the project has succeeded since more tests are needed as discussed 
in chapter 6.4. The final solution measures the water used and initiate a sequence of 
pressure changes together with lights to communicate to give the user an 
understanding of the water consumed. I am convinced that this approach carries 
potential and that it offers a way to minimize water consumption without the 
negative perception sometimes associated to such solutions. 

 The goal for the project has on the other hand been to “…deliver a 
working concept that improves the sustainability aspect of the mixers”. This has not 
been entirely completed since a concept that only works theoretically has been 
delivered. There are still work left to be done to create a fully working prototype, 
but I think that the foundation has been made.     

7.1.2 How can design be used as incitement to conserve energy? 
There are today many different techniques to get users to conserve energy. Some 
techniques are used to remove negligent acting, some for optimize the mixers and 
some for making the user more aware of the water used and its consequences. 
Removing negligent acting can only be used to a certain point and the effect of this 
is usually low. By optimizing the mixers, a bigger change can be made but this can 
sometimes be at the expense of the user experience. Changing the behaviour can 
have a big effect for some but at the same time might not work at all for others. All 
of these solutions have their pro’s and con’s and the best result is achieved through a 
combination of these. 

7.1.3 What can the communication between solution and user look like? 
Thanks to the internet of things, the communication between user and mixer is 
increasing. From being just a one-sided physical interaction performed by the user it 
is now being enriched. Today there exists solutions that can be communicated to 
through touch, voice and movement just to mention examples. The 
communication is even becoming two-sided with some mixers being able to talk 
back or ask questions. As the different ways for communication evolves, so does the 
very thing that is being communicated. Depending on what the purpose of the 
communication is, some mixers can display information through applications, light-
sequences, changing physical attributes or utilizing a display. Today there is little to 
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no limit of how the communication can look like and the question is instead what 
the purpose of the communication should be.  
 

7.1.4 What is the preferred user experience for mixers? 
Mixers are perceived as simple and mechanical things that should work all the time. 
Even though technical solutions are becoming more common it is still not 
perceived as the norm. Solutions that deviate from this picture are met with 
suspicion and one should therefore tread this ground carefully (Augur, 2016).  
 When it comes to water- and energy conservation, there exists a will to 
consume in a more sustainable way. This can although easily be forgotten or 
neglected by users and therefore one would assume that by helping the user 
conserve, good user experience could be achieved. Paradoxically, users do not want 
to feel controlled in their usage and solutions that aim towards conserving water by 
restricting the usability of a product can therefore easily be perceive as paternalistic. 
Therefore, to achieve goo UX for mixers, one need to apply sustainably solutions in 
areas where the user isn’t noticing it, clearly state the purpose and the effect of these 
and make them easy to go around if necessary.   
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INFORMERA BESLUT 
 

Översätta Synliggöra Ge en social 
referenspunkt 

Ex. omformulera eller 
simplifiera 

Ex. feedback, visa 
intern information, 

visa extern 
information 

 

Ex. referera till normen 
eller till 

opinionsbildaren 

Bloddonationen 
ökade när det 

omformulerades från 
att rädda liv till att 
förhindra dödsfall. 

Var femte Pringles-
chips var rött 

Näringsinnehåll i 
matvaror. 

Återanvändningen av 
handdukar på ett 
hotell ökade när 

receptionisten sa att 
andra gäster 

återanvände sina 
handdukar. 

 
 

STRUKTURERA BESLUT 
 

Ändra 
standarden 

Ändra 
ansträngningen 

Ändra 
omfånget eller 
grupperingen 

Ändra 
konsekvensen 

Ex. 
förbestämd 
standard, 
uppmana 
aktivt val 

 

Ex. fysisk och 
ekonomisk 

ansträngning 

Ex. gruppera 
alternativen 
olika, ändra 
omfånget 

 

Ex. ekonomisk 
eller social 
vinst/förlust 

Svartvit utskrift 
är idag 

standard på 
många 
skrivare. 

Fler människor 
väljer att donera 
om de får börja 

’imorgon’. 

Delbetalningar 
är ett klassiskt 
exempel då 
man betalar 

mindre över en 
längre tid. 

Att plastpåsar 
idag kostar 2 kr 

har gjort att 
färre väljer 

dem. 

 
 

ASSISTERA BESLUT 
 
Påminna om beslut Främja engagemang 
 Ex. Sociala engagemang eller 

privata engagemang 
 

Att få SMS-avisering när man kan 
ge blod. 

Att säga till vänner att man ska 
sluta röka. 
Att registrera sitt spelberoende för 
att bli avstäng från spelsajter.  
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Appendix V. 
Informed consent document 
page 1/1 
 

 

INFORMED CONSENT 
 
Thank you for participating in this user trial. This test is a part of a master’s thesis project which is being 
conducted during spring of 2019. This test is focusing on water conservation and the goal of this test is 
to investigate how notifications in form of pressure changes can affect the overall shower time. You 
will for this test start of by recording the time you spend in the shower. This action should be 
performed for about three days and a prototype will then be connected to your shower. When turned 
on, this prototype will interrupt the waterflow for a brief moment every third minute, and it will be to 
your disposal for three days.  
 
Your task during these three days is to turn the prototype on every time you take a shower and record the 
time spent in the shower.  
 
It is not important that you start the timer at the exact moment you turn the shower on but rather that 
you stay consistent and record the time in the same way every time. It is also important to note that it is 
not you that are being evaluated but the prototype. You can quit the user trial whenever you want and 
demount the prototype if you feel unease. Once again, I thank you for your participation and if you 
have any questions, don’t hesitate to contact me. 
 
 

_  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _ 
 
 
Tack för att du deltar i detta användartest. Det här testet är en del av ett examensarbete som utförs 
under våren 2019. Detta test fokuserar på vattenbesparing och syftet är att undersöka hur notifikationer 
i form av tryckförändringar kan påverka duschtiden. För detta test kommer du att först få dokumentera 
din duschtid och detta ska göras i ungefär tre dagar. Efter det så kommer en prototyp att installeras i din 
dusch och finnas tillgänglig där i tre dagar. När denna prototyp aktiveras så kommer vattenflödet att 
brytas en kort stund, var tredje minut.  
 
Din uppgift under dessa tre dagar är att slå på prototypen varje gång du tar en dusch och dokumentera 
den tid som du duschar på.  
 
Det är inte viktigt att du startar tidtagningen vid samma tillfälle som du slår på duschen utan istället att 
du är konsekvent och startar tiden på samma sätt varje gång. Det är också viktigt att poängtera att det 
inte är du som utvärderas utan prototypen. Du kan när du vill avsluta testandet och plocka bort 
prototypen från duschen om du upplever det som obehagligt. Åter igen, tack för att du delta, och om 
du har några frågor så ska du inte tveka att kontakta mig.   
 

_  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _  _ 
 
Hampus Axols 
0702945137 
Hampus.axols@gmail.com 
 
 
 
 DELTAGARNUMMER/PARTICIPANT NUMBER: SIGNATUR/SIGNATURE: 
 
 

 
#________  _____________________________ 
 


