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This report will guide you through a journey of a socio-technological research where questions 

evolved from the intertwining of technology and social structures will be answered. During spring 

2019, this research project has taken part as a pilot study of a research project called Gendered 

sustainability: Norm-Critical explorations of energy practices for everyday transitions. The research 

project has the purpose to show the understanding of climate, energy and equality issues as 

interlinked, and to explore power structures embedded in present relations between practices, 

products and environments. Both the UN’s global sustainability goal, and Swedish national goal 

regarding energy politics and equality, explicitly mention a need to raise social and ecological 

perspectives as integrated. The chosen focus for this pilot study is a practice that is a human right but 

has become a luxury – this study will focus on practices related to hygiene. 

The purpose of this study is to create a new narrative of practices related to hygiene, thus 

encouraging a more sustainable manner to perform these practices. To create a new narrative, a 

design process has been performed to generate discursive design artefacts which tells the new story. 

These artefacts are a part of the research method and aims to explore, not explain a problem 

definition or become of commercial interest. By understanding that present narratives need to be 

questioned, not only from a material perspective, but also from a conventional and temporal 

perspective – a change could be possible with design. To explore and visualise norms, behaviours and 

social structures behind the practice, the research and design process is based on theories of practice 

as a unit of design and norm-critical design. These theories highlight the importance of empirical user 

insights, which is explored with human centred design methods, interviews, and user analysis. Based 

on the insights gained a generative design process took place to create the discursive design objects. 

The objects aim to be means of communication and to trig discussions of how the new narrative 

takes place. 

The new narrative consists of three artefacts contributing to the story telling; the Mistwall challenges 

the cleanliness norm by providing a concept without flowing water; the Skinbrush that challenges the 

norm of gendered products by putting the human body as genderless in focus; and the Meter that 

takes advantage of norms related to the high beliefs in science and technology to question how 

cleanliness is estimated. Together they tell a new, more sustainable, narrative of performing hygiene 

practices.  
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Följande rapport tar dig med på en resa igenom en socio-teknologisk forskning, där frågor kring hur 

teknologi och sociala strukturer som sammanlänkande besvaras. Under våren 2019 utfördes detta 

forskningsarbete som en pilotstudie till forskningsprojektet Könad Hållbarhet. Forskningen har som 

syfte att visa förståelse kring hur klimat, energi och jämställdhet är sammanlänkande, och undersöka 

hur maktstrukturer är inbäddade i nuvarande relationer mellan praktiker, produkter och miljöer. 

Både FN:s globala hållbarhetsmål och svenska nationella mål gällande energipolitik och jämställdhet 

nämner ett behov av att lyfta sociala och ekologiska perspektiv som integrerade. Det valda fokuset 

för denna pilotstudie är en praktik som är en mänsklig rättighet, men som har kommit att bli en lyx. 

Denna studie kommer fokusera på praktiker relaterade till hygien. 

Syftet med projektet är att skapa en ny berättelse om praktiker relaterade till hygien, detta för att 

uppmuntra ett mer hållbart sätt att utföra dessa praktiker på. För att skapa en ny berättelse utförs en 

designprocess som genererar diskursiva designartefakter som ska kunna bidra till den nya 

berättelsen. Dessa artefakt är en del av forskningen och har i syfte att undersöka och utforska, de har 

inte i syfte att svara mot en problemdefinition och bli kommersiella. Genom att förstå att nuvarande 

berättelser måste ifrågasättas, inte bara från ett materiellt perspektiv utan också från ett 

konventionellt och progressivt perspektiv, så skapas möjlighet för förändring genom design. 

Forskningen och designprocessen baseras på teorier som Praktiker som designenheter och 

normkritisk design då de ger möjlighet att utforska och visualisera normer, beteenden och sociala 

strukturer bakom praktikerna. Det betyder att empiriska insikter, samt insikter från användare är av 

stor vikt i arbetet, därför utforskas detta genom litteraturstudier, användarcentrerade 

designmetoder, intervjuer och användaranalyser. Med förståelsen från dessa insikter så påbörjas en 

generativ designprocess för att skapa diskursiva designobjekt. Objekten har i syfte att vara verktyg 

för kommunikation och trigga diskussioner om hur den nya berättelsen kan berättas. 

Den nya berättelsen består av tre artefakter; en mist-vägg som utmanar renlighetsnormer genom att 

skapa en duschmiljö utan rinnande vatten; en hudborste som utmanar könade normer relaterade till 

hygienprodukter genom att fokusera på den mänskliga kroppen som könslös; samt en mätare som 

utnyttjar normer relaterade till tron på vetenskap och teknologi genom att ifrågasätta hur renhet kan 

värderas. Tillsammans formar de tre artefakten nya, mer hållbara, beteenden i badrummet. 

Nyckelord: Hållbar utveckling, normkritik, energipraktiker, hygien 



 
 

  



 
 

It could be nice to create beautiful things with the only purpose to be… just beautiful. Then you reach 

to a point where design is all about subjective opinions, about what is beautiful and what is not. 

Frustration is a way to easily put words on the feelings emerged. Suddenly, I had forgotten the lovely 

thing about design, design as a creative tool to solve problems. I used to love design, because design 

was strongly connected to creativity and widespread thinking of problem solutions. Sometimes 

beautiful solutions and sometimes just smart, innovative, crazy, weird or ugly solutions. Design is not 

just about the concrete, physical thing that you can see with your eye. Design is a whole process. A 

creative process that could work to include or exclude the people affected by the design. Design could 

exclude people.  

The more I try to understand what design means to me, the more I understand that there exist norms 

affecting the design. I started to get angry with the concept of design. Thanks to design there are a 

higher risk for me, as a woman, to get seriously injured in a car crash because most airbags are designed 

for men. Design excludes me because I am a woman. I remember times in elementary school when 

some kids wore sweaters with large labels on the chest, telling that this sweater was of an expensive 

brand which some parents could not afford to give their 12-year-olds. Design separated people by class 

and status. I remember times when I tried to learn my grandmother how to use a mobile, but with 

buttons and symbols too small it was impossible. Design created barriers due to generation. But, if 

norms could affect design, that would also mean it could be the other way around – design could affect 

norms. 

Angry with design for reinforce norms and bored by “just doing beautiful things”, this was my eureka 

moment – I could take this opportunity, use it and make the world to a better place. Norm-critical 

design had entered my life and I could, finally, see the beauty in design again. Design, defined by me, 

is a creative tool and process that solves problems from a human perspective. A solution is not a 

solution if it does not solve the problem for the humans involved.  

This was my state-of-mind for approximate a year ago, ready to make the world better with norm-

critical design. In the search for my last project as a student in design engineer, the one that would 

examine me and say that; “Hey world, here I am ready to improve you for the better!”, I got the 

opportunity to take part of the research Gendered Sustainability. A norm-critical design project with 

the purpose to encourage a more sustainable way of living, could it get any better?  
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Consider the impact of following statements; Issues related to energy and climate could be seen as 

consequences of social constructions and material structures. Gendered norms affect and maintains 

environmental issues. Present technological solutions for a more sustainable future strengthen 

stereotypes and maintain unequal structures in society.  

Does it make any sense at all? What social constructions can be related to reasons that mainly seems 

to have its origin from the industry and in technologies? How does norms affect the climate threat? 

What are gendered norms? How are stereotypes strengthened with technological solutions? 

This report will guide you through a journey of a socio-technological research where questions evolved 

from the intertwining of technology and social structures will be answered. During spring 2019, this 

research project has taken part as a pilot study of a research project called Gendered sustainability: 

Norm-Critical explorations of energy practices for everyday transitions. The research project has the 

purpose to show the understanding of climate, energy and equality issues as interlinked, and to explore 

power structures embedded in present relations between practices, products and environments. 

Both the UN’s global sustainability goal, and Swedish national goal regarding energy politics and 

equality, are explicit mentioning a need to raise social and ecological perspectives as integrated 

(Energimyndigheten, 2015). These explicit goals explain that there is still a need for more knowledge, 

experience and insights about how gendered norms affects and maintains environmental issues. Both 

the research and the pilot study will address this by exploring everyday practices, products and 

environments created by sociality – which all are related to the energy issue, and how these have been 

gendered and affected by norms. The goal is to create an understanding, to visualise and problematise 

prevailing norms in resource use. This will be the way to critically explore potential developments 

toward a long-term transition towards a sustainable future.  

This project will take part as a pilot study of the research project Gendered Sustainability that will 

proceed over next coming three years, this project is therefore limited by time constrains. To be 

relevant as pilot it was agreed that the study should focus on a specific area, which is focused to one 

particular practice. A practice is a set of organised doings and sayings, which are held together by 

practical and general understandings and rules. Practices are shared by people, even between 

strangers (Gram-Hanssen, 2008). The practice in focus should express a behaviour that could be 

explored; it should be relatable for users of different sexes, ages, income, class and interest; and it 

should respond to an outspoken energy-consumption in the household that could be questioned from 

a sustainability aspect.  

The chosen focus of this study is practices related to hygiene. In many energy-saving advices for 

households it is often mention that we need to change our behaviour in the bathroom since warm 

water consumes a lot of energy (Vattenfall, 2018; Elskling, 2019; E.ON, 2019). Today, there are several 

innovations with the purpose to decrease the energy-consumption in the shower. New, smart 

technology that will make the practice more effective. The problem is that this technology does not 

reach out to all households or to all persons in a household. It works more as a compensation to an 

unsustainable behaviour, which will be discussed further in the report. That is why this project will 

focus more on the behaviour around hygiene and form a socio-technological approach. The main 

purpose of the project is to visualise, problematise and create new narratives from facts, norms and 
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old narratives about how the hygiene as a practice are resource consuming. To use narratives and 

storytelling gives the holistic view of people’s relation towards the practices that are performed. To 

use storytelling makes it easier to comprehend with the complexity of human relations and 

commitment involved in the practice of hygiene. To see the practices involved in narratives told by the 

users illustrates how these practices are socially constructed. With norm-critical design as a method, 

the story of hygiene will be deconstructed to create reactions by the industry and the users. The main 

question to examine is if it is possible to change a behaviour – constructed by norms, sociality and 

culture, for the good of the environment? 

The main goal and vision of this project is;  

To understand and problematise prevailing norms in hygiene practices and explore how these can be 

changed to more sustainable practices using norm-critical design.  

This project is part of a greater research project and has a purpose to work as a pilot study. This means, 

with respect to time limitations, that the research is strictly focused in the area of hygiene and energy 

practices isolated to the bathroom. The project’s main purpose is to analyse, study, question and do a 

critical design study. Therefore, the goal is not to create a commercial product – the goal is to create 

design objects to tell a new narrative of how hygiene practices can be performed. This have been 

prioritised which is why people involved in the project have been seen as “research objects” instead 

of potential users, even if they are called users in the report. Designed artefacts are parts of telling the 

new story. They are not consumable things ready to be manufactured, even if they are meant to be as 

reliable as possible. The study is focused on Swedish households and how swedes perform the practice 

of hygiene. It should also be mentioned, since the project aiming for an intersectional perspective, the 

research is focused mainly on gender and age. Time limitations made it difficult to explore different 

culture’s view of hygiene. Even if it was desirable to have a wide spectrum of present stories about 

hygiene, the culture aspect is mostly based on literature. The last important limitation that needs to 

be highlighted is the fact that the researcher as a person is also affected by norms. Even if it is 

unconsciously, this affects the research, for instance in how the literature research is done, which 

questions are asked in interviews and how the end-design takes form.  

As mentioned, norm-critical design will be used in the generative design process of this study. This also 

stresses the importance to understand the behaviours and socially constructed norms involved, so this 

could be questioned with design. The first phase of the project is to gain empirical insights. The 

practices involved need to be known and behaviours understood, and this with an intersectional 

perspective. For the empirical insights to be relevant, present stories about hygiene practices from real 

life are significant for the research. There will be of great value to have social interactions, to hear 

present stories and observe manners around hygiene. The user insights and findings in the stories will 

lead to the introduction of a new narrative which will be told with the design objects generated. For 

empirical insights, methods from human centred design are used, for instance, interviews, user 

analysis and trigger material. 

By having the empirical insights as a solid ground, the generative design process could take action to 

form and create new means to tell how hygiene practices could be performed. The design process has 

its purpose to generate prototypes that in some way highlights norms made in social contexts, and by 

making them visible through artefacts it is also possible to question norms and trig reactions. It 
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becomes a balance act between a future vision and the present stories. To have prototypes will also 

highlight the bodily experience of relating to real things (Ehrnberger, 2017). 

Since this project has evolved from a research study, the purpose is not to find one solution on a 

problem definition. This project’s purpose is to create design objects contributing to narratives that 

gives a holistic perspective and could cause a greater knowledge, to explore and analyse, and/or to 

create reactions that generates questions. These narratives will, hopefully, contribute to a more 

sustainable future. The research aspect in this are also affecting the methodology, the focus is to find 

methodologies that explores – not explains. 

The process will follow a “the double diamond” design process, see figure 1. Where the empirical 

insights and research will be as divergent as possible, then start to converge when evaluating the 

design prototypes to find one final design concept. With this final concept a divergent phase will be 

introduced again to explore how this concept could affect and contribute to a response of the project’s 

purpose. The convergent phase will be the steps of creating and realising artefacts that could be 

presented in a new narrative and respond to the purpose.  

 

Figure 1. The double-diamond design process 

To take part of this socio-technology journey into the bathroom, this report will guide you through 

four phases. Each phase will be presented with the purpose and background of the phase, 

methodologies used to reach a result, the result and a discussion of the result that will guide to the 

next phase. Since this project evolves from a research project, there are analysis and studies behind 

the purpose definition which needs to be known before entering the first phase. Phase zero will 

therefore describe the situation from where this purpose has emerged; the analytics behind, 

definitions of expressions and theories that are used, as norm critics and ecomodernism for instance.  

• Phase zero: Analytics, theories and definitions behind the research 

• Phase one: Hygiene, gender and energy 

• Phase two: What is happening in the private sphere of the bathroom? User studies and present 

stories 

• Phase three: What will be clean enough? Design concepts and triggers 

• Phase four: The new story of hygiene 
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This project emerges from a research study which means that there is analysis, theories and definitions 

behind the purpose of the research. When the purpose of the pilot study was introduced it was based 

on the same analysis, theories and definitions. For the reader to understand the underlying meaning 

of the purpose, phase zero will conclude and summarise analysis, theories and definitions that affects 

the project. To make sure that we are on the same note when entering the journey at phase one.  

The methodology of the project is based on two theories – norm-critical design and social practice 

theory. To understand how these theories takes part in the project and the purpose of grounding the 

research studies on these theories, both are explained below. 

Norms, culture and behaviours experienced in our everyday lives are generated from social structures. 

It exists an awareness, but it is often made unconsciously – it is just how things always have been, 

right? Norms are ideas built on ways to see what is normal and what is not. The norm represents the 

general and the objective, it does not need to react with respect to the exception. By belonging to 

what is perceived as the norm means you have interpretative priority. The exception is defined by the 

norm, it could either be excluded as defective or included as a complement towards the norm (Wahl, 

2016).  To explore how different social norms interacts in situations are called intersectionality. To 

explore how, for instance, gender, ethnic belonging, religion and age interacts stresses the power 

structures and their affection in these situations.  

Critical design has an alternative approach than traditional design practice from the perspective of 

problem solving, critical design does not aim to create new and better products. In critical design 

practice, the function is not about the physical and technical function or utility, the function is in the 

social, psychological and cultural context. Even if critical design is about creating things, it also creates 

ideas since the aim is to create reflection, provoke and to offer alternatives and critical ways to relate 

to a phenomenon (Isaksson et al 2017). To work with “norm-critical explorations” is to apply a norm-

critical perspective for the research and thereby visualise, problematise and change present 

perceptions and norms, which could be the reason of discriminating structures. The focus with a norm-

critical perspective is to visualise the privileges of a norm and how they take part in a power structure 

(Ehrnberger, 2017). It is therefore necessary to see one’s own position from a critical perspective, since 

norms could act in the unconscious, one needs to ask; what norms are encouraged, maintained and 

communicated by me?  

As will be seen in the generative design process where the norm-critical design is applied, the design 

objects visualise usability and could be objects for a commercial market. These objects are aimed to 

be discursive design objects which means that the approach is to create a mean of communication, to 

trig discussions, and create a tool for reflection and increased awareness. Even if discursive design 

could be seen to evolve from critical design, the discursive design objects are closer to the reality and 

give an impression of being useful for the user. The critical design objects are more provocative and 

harder to define (Ehrnberger, 2017). The reason for using discursive design, even if the study are based 

on a norm-critical analysis, is well pronounced by Ehrnberger; “[…] the tension lies precisely in this 

connection between criticism and usability, it is precisely this uncertain state that many times triggered 

the discussion.” 
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The research will focus on practices for several reasons. One reason is that theories of practice 

responds well to issues with regard to sustainability. The complex nature of sustainability issues, as the 

question of energy, suits better to be considered in a broader sociocultural perspective than as an 

isolated behaviour. This will be a way to take practices as a unit of analysis, but since the research aims 

to use design for research it is of interest to use practices as a unit of design as reference. By applying 

this methodology makes it easier to interpret opportunities for systematic change into rich future 

visions that enlightens the design of systems like our everyday life and those practices which they 

contain. Practices is here defined by Andreas Reckwitz’s; “a routinised type of behaviour which consists 

of several elements, interconnected to one other: forms of bodily activities, forms of mental activities, 

“things” and their use, a background knowledge in the form of understanding, know-how, states of 

emotion and motivational  knowledge”.  This definition could be grouped in three elements and 

thereby be more suitable for a design process. By seeing the practice as a unit of design from these 

elements makes it clear that attention needs to be paid equally between these. The three elements 

which forms a practice are (Kuijer & De Jong, 2013);  

• Stuff, the material deployed in the practice as ecologies of things, infrastructures, built 

environment and bodies. 

• Skills, learned bodily and mental routines, including know-how, levels of competence and ways 

of feeling and doing. Skills are, and can be, distributed between people and products. It also 

involves shared knowledge about what is good, normal, acceptable and appropriate.  

• Images, socially shared ideas or concepts associated with the practice that give meaning to it 

and reason to engage in it. 

In practice theory, the human body plays an explicit role since people are carriers of practices. Practice 

theory recognises that there are things our body knows but that we cannot verbally express. In the 

article New needs for better understanding of household’s energy consumption – behaviour, lifestyle 

or practices? by Kirsten Gram-Hanssen (2014), practice theory is also highlighted as preferable when 

conceptualise energy consuming practices in everyday life. The importance of empirical insights and 

the human body are emphasised even more by adding the human centred element of engagements. 

The article argues, since the design of the research includes empirical insights, it is important to first 

define what practices are behind the behaviour. When a practice is defined, Gram-Hanssen argues that 

there are four elements that holds the practice together and needs to be studied. By adding the 

element of engagement, the three elements described above are modified. The four elements that are 

studied during the empirical insights and which will affect the result are; 

• technologies, the aspect of size, amount and efficiency, and related infrastructure 

• institutionalised knowledge and explicit rules, the knowledge people have of the technology 

and how they should be used, including rules they have been taught to follow. 

• routines and habits, the unconscious part of all everyday practice and which can date back to 

childhood or to other part of everyday life. 

• engagements, the different reasons why people perform these practices, and which often do 

not relate to energy, environment or economy 
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The functions of a good life are; a comfortable indoor climate, convenient hot water, clean home, clean 

clothes and body, food and drink, opportunities to transport, and information, communication and 

entertainment (Carlsson-Kanyama & Lindén, 2002). Looking at households in Sweden, people spend 

most of their time at home. This is the place where functions of a good life appear. As Ellegård and 

Palm (2010) writes; “On average, Swedes spend about 65% of their time in their home on weekdays, 

and about 75% on weekends”. The article discusses the difference between the gender, and it is 

concluded that activities performed in the household by women generates more electricity use. The 

reason is that women spend more time at home and devotes more time for cooking and care taking, 

as laundry and cleaning. According to a survey published by SCB 2012, except of spending more energy 

related to the household, women also spends more time on personal hygiene (SCB, 2012).  

With this in mind, it could be concluded that it is of greater interest when striving for and promoting 

energy efficiency in households, to relate and rely on individual’s daily choices and household routines. 

Attempts to change energy consumption has for long focused on encouraging methods as information 

campaigns, energy labelling and energy advices. The result has been insufficient. Even if people are 

aware of using energy efficiently, actions are lacking, and the household energy has not decreased. 

This could be explained by the complexity of energy experienced as a service. Energy is required for 

what is defined as a good life – preparing food, supplying heat and light, have access to warm water 

and devices for entertainment at home. The production of energy and how it is distributed is not 

relevant, as long as needs are fulfilled. Another reason is that decreased energy use is often related to 

a change in lifestyle which is referred to as less comfortable and convenient (Ellegård & Palm, 2010). 

Even if efficient technologies are used in a home, there is a re-bound effect and people tend to care 

less about the actual saving. Another proof that users, and their everyday life and habits, needs to be 

taken into consideration when developing more efficient technology. To design for more energy 

efficient products and reduce energy consumption, it is important that the product’s function remains, 

or at least are perceived as the same for the customer. Otherwise, the customer would probably not 

use/buy it. An EU policy regarding eco-design is deciding on a lower limitation regarding the efficiency 

of devices which works as a “push” for the producers. While the EU policy regarding energy labelling 

grades products which stimulates a demand and works as a “pull” pointed towards consumers 

(Energimyndigheten, 2007).  

Norms are also contributing to human’s approach towards environmental issues related to energy. To 

get a picture of how norms have been interlinked with these issues; three areas and findings, triggered 

effects and consequences, will be presented. They take part of present narratives that makes up the 

environmental issue caused by human behaviour. The following sections is a summary of reactions 

from a major literature study, the list of literature is attached in appendix A, specific references 

mentioned are listed as references.  

Strenger’s Resource man (2014) embodies the vision of the energy-smart client. He is the person which 

all new “solving” technologies are pointing towards. He is interested in his own energy data, he 

understands it and wants to control it. The problem is that this vision excludes a lot of the productive 

work happening in homes. As Strenger writes in the article; “[…] Rather, the critical issue is that 

strategies intended for Resource Man overlook, almost entirely, what people actually do in their homes. 
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We do not see the daily domestic dynamics and routines involved in preparing meals; cleaning the body, 

clothes, and homes; and making spaces and people comfortable, many of which are still predominantly 

performed by women. Indeed, in some examples we don’t see any people at all. Instead, smartness is 

defined as engagement with and management of energy data and technology.” This vision makes 

assumptions about user’s interests and behaviours, and it is made by many actors in the energy 

industry. Resource man is a result from the movement with arguments positive to an ecomodernist 

discourse, where a belief in clean technologies are the solution for the environmental threat of climate 

change (Hultman, 2011). 

A problem is, that even during the best circumstances Resource man does not performs as the 

industry’s vision, even though he exists. A project from Netherlands (Verkade & Höffken, 2017) present 

an energy-innovation, based on solar power and an online platform where the user can observe, plan 

and share energy data. It was presented towards people which had an explicit “energy-interest”. It was 

a project that targeted Resource man and should be the perfect scenario. In the beginning the 

participants were enthusiastic, but they become more uninterested over time. The users experienced 

that they did not get any new knowledge or information. They perceived themselves as already 

optimised in their energy consumption – they knew better and more than what was received by 

observing. 

The main problem with Resource man is that the vision excludes a lot of people, among them all 

women. Raewyn Connell (2012) writes how gender in a social structure is not a result of one but four 

main structures or dimensions of gender; power relations, production and consumption (work and 

things), emotional relations, and culture. These four creates relations that describes the whole social 

structure of gender. Resource man is an example that illustrates how climate politics could be 

categorised by gender and structured according to these four dimensions. As the vision of Resource 

man excludes both persons and housework, typical women work, as a passive background event the 

vision creates a superiority and subordination of the energy practices – a power relation is established. 

Excluding women from the smart technology in the vision could be derived to the fact that advanced 

technology in history have belonged to men. To quote Karin Ehrnberger (2017) when she studies how 

we speak and value technology in accordance to what is associated to a traditionally male or female 

sphere; “The relationship between gender, technology and power shows to be a sad story. I read how 

typical female work becomes male dominated with the production industry’s break-through. Women 

were perceived not being able to handle the new technology.” There exists a misogyny based on 

perceptions, conditions, interpretations and allusions - factors that creates a culture.  

Is the Resource man, as a symbol for the user-ideal, the industry’s way to create a persona which can 

visualise the ecomodernist approach of politic? A way for the industry to still create consumption but 

with a sustainable approach. This hybrid masculinity (Hultman, 2011) visualise that it is possible to 

actively create something effective, and to be a masculine with caring characteristics. To build a 

persona likes this makes it easier to relate to the vision with emotional relations. Both the expression 

“active” and “effective” are characteristics marked as typical masculine. To gender mark an expression, 

a doing or an artefact in this way is to ascribe it a gender. To ascribe a thing a gender, is also to ascribe 

it a power position over something else (Wahl et al, 2011).  All four dimensions of a gendered structure 

are intertwined with each other. 

Questions that could be asked; Is there a opposite to the Resource man? Is it necessarily a woman with 

a tech-interest or is it the person who perform all the tacit work in the household? Is it possible to 

create a vision and a person which does not depend on norms? 
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To gender mark practices and artefacts is not only saying that some things are masculine, and some 

are feminine. It is also possible to gender mark by giving artefacts and practices gendered 

characteristics, that in turn creates a hierarchy.  

This is often noticed when the nature is involved as a subject. A good example of this is Emily Martins 

article The egg and the sperm (1991); the female germ-cell is described as passive and needy in the 

reproduction, while the sperm is a hero which actively make things happen. These roles that the germ-

cells are playing – the male as something active, effective and heroical, and the female as passive and 

needy, is often mentioned in relation to the nature. The nature gets a passive part where the man, as 

owner of the scientifically discourse, is the rescuer of nature or the warrior against the climate threat. 

It becomes obvious that there is more behind expressions like “man vs Mother Earth” and how it 

becomes possible for Arnold Schwarzenegger to be seen as an environmental hero – even though he 

drives a Hummer (Hultman, 2011). 

How gender is created in this way is also influenced in the household and its practices (Carlsson-

Kanyama & Räty, 2008). 

• The man pays the energy bill. The woman uses most energy in the household, because she 

spends more time in the home and perform most of the work. The man becomes the owner of 

the energy. 

• When it comes to improvements and renovations towards more energy effectiveness in the 

home is the marketing directed towards the man, he takes the decisions about the new 

technology. The marketing towards women are focused on soft values instead. 

• Women uses more indirect energy, as they cook, shop more clothes and consumables. Men 

uses more direct energy. The energy guidance provided today focuses on direct energy. Means 

for improvement are pointed towards men. 

• Women are more worried and readier to sacrifice for the environment, and they take 

responsibility for energy-saving actions. Men takes responsibility for technical solutions that 

will improve and be more effective.  

• The best way to help a man becoming more sustainable is to create more effective transports. 

Men consumes 20% more energy, mainly on transports. 

• The best way to help a woman becoming more sustainable is to help her assess her energy load. 

There is evidence that the issue of energy is a product of social constructions not only as mentioned 

above, but also in the need of change in behaviour for a sustainable future. Even if this is the case, the 

industry lack in efforts to respond to this fact. The actual users, energy-consuming practices and how 

to reply to these to reach a sustainable consumption is invisible in many aspects. For instance, in 

households today, there is an awareness that the energy-consumption needs to be more efficient, but 

as Ellegård & Palm (2010) argues; there are not enough of concrete, notable actions. A conclusion is 

that it partly depends on a non-existing knowledge in the area, and there is a lack of positive 

experiences of improvements. It is still too convenient to keep perform practices in the same way, and 

too inconvenient to transform. 

The industry believes in the principle of feedback that enlightens the user. The feedback provided 

today is the electricity meter placed in every home, and the energy-bill. The meter is often placed in 

hidden places and are often leaved unnoticed (Ehrnberger, 2017). The receiver of the bill and the one 
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person named as “the owner” of the energy in households is often the man in the house. It could be 

question if the feedback in the homes are pointed towards wrong target group. Studies shows that, 

since women are spending more time in the home, they are also consuming more indirect energy 

through cooking and laundry (Ellegård & Palm, 2010).  

If feedback is the way towards transition, by for instance creating the vision of the man as a receiver 

of feedback and electricity meters as educators, it is perceived that the energy industry has an 

ignorance of the actual users and their behaviour. The industry is one of the most male-dominant 

industries and there are signs of an existing homosocial culture. Is this ignorance a way to carry on the 

homosocial industry, a way to create a social structure that excludes women as “owner of energy”? 
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Phase one will introduce the socio-technological journey into the bathroom and create the solid 

ground to stand on when starting to explore new ways to tell the narrative of hygiene practices. This 

phase will generate an understanding in how hygiene practices are energy consuming practices 

affected by norms, social behaviour and structures. To be aware of the link between makes it possible 

to raise questions to be answered, which is the purpose with this phase; to understand and get 

awareness about the present situation. 

This phase will focus on facts related to the hygiene practice. The practice is studied from an energy 

consuming perspective. The history of hygiene is described by exploring popular historical articles. 

Literature will be studied, with a focus on scientific articles. How the present situation looks like is 

presented with a state-of-the-art. Meetings and interviews with experts in relevant areas are held to 

answer questions which needs more of an answer than a google-search could give. 

The first bathroom in Sweden, as referred to today, was developed around the introduction of the 19th 

century. The history and the development of the bathroom is a story of how Sweden turned from dirty 

to clean, and how it became a civilised society. The hygiene in the early agriculture society shifted and 

was depending in the ways people looked at the body, health, illness and nudity. To bath was in periods 

related to vanity, it could even be seen as dangerous since the dirt was a protection against diseases. 

The tradition was to take yearly baths, often before Christmas, but it was more of a ritual than a 

hygiene practice (Andréasson, 2009).  

The modern bathroom arrived at Sweden around year 1860, it was not until then cities like Stockholm 

had the infrastructure of water supplies. Sweden had just recently been struck with another cholera 

epidemic and water pollutions was observed as a source of infection. The infrastructure of water led 

to that people for the first time started to have one specific room for hygiene practices, but the 

development went slow. Most of the people went to lakes or waters nearby the city or village. If you 

could afford it, you could also use specific bathing huts, but rumours said that these huts spread 

diseases. Cleanliness and dirt became a barrier between rich and poor, since it was mainly the rich 

people that could afford to have a specific room in their house for hygiene practices. The cleanness 

had always been a part of civilisation, but in the middle of 19th century dirt was just not something that 

upset the rich people, it was also seen as mortal. With the arrival of the bathroom two contrarious 

consequences arrived as well. The first was that your hygiene was no longer a private matter, if you 

did not take care of your hygiene you became a public danger. Secondly, to take care of your hygiene 

was something you did alone in a private room with locked doors. Hygiene had become a factor of 

your appearance. It was still a class difference in how hygiene was handled. The upper-class’ sensitivity 

to dirt and smell was not shared by the lower classes, which in best case washed their hands and faces 

before visiting church on Sundays. As a way for the upper-class to teach the workers in how the hygiene 

should be handled, obligatory baths in schools was introduced. A study made by SCB in the middle of 

1930s revealed that only one of five households had access to water and outlet, the most common 

way to take a bath at home was to get water from the well, heat on the stove and wash over a basin 

(Andréasson, 2009). 

By rising the importance of hygiene, for instance in schools, was a start of a new era to build the 

modern Sweden. This was capture by the journalist Ludvig “Lubbe” Nordström in a famous reportage 
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on national radio in 1938 called “Lort-Sverige” (in English “dirty-Sweden”). The reportage describes 

how this new area, focusing on hygiene, had not reached out to the majority of the Swedish 

population. These parts of Sweden were still dominated by dirt and disgrace, and Lubbe’s journey 

through this “dirty-Sweden” became a manifestation of sanitarian and hygiene improvements for 

households (Svanelid, 2013). Another person that have meant a lot for the development of bathrooms 

in Sweden was Sven Wallander, manager at HSB during the 1920s. Wallander worked hard to make 

bathrooms a part of the standard in households, with some resistance from the government that 

perceived bathrooms as unnecessary luxury (Ohlsson, 2013). Both Nordström and Wallander were 

right, at the well-known, national exhibition for design, architecture and art called 

Stockholmsutställningen 1930 all apartments presented had bathrooms, see figure 2. All these 

examples were signs of bathroom becoming important to increase the hygienical standard of the 

population. It became a part of the new modernism, the old – the dirt, was unworthy and needed to 

disappear. Modern bathrooms with toilets, basins, bathtubs and water supply became more common. 

It was still a luxury and something that the household was restricted with, the children for instance 

took a bath together with their siblings once a week. Still in the 1960s a third of Swedish households 

were missing a bathroom, it was not until the 1970s that all Swedish households were connected to 

the water system. The famous million program, where approximate one million households were built 

between the years 1965 and 1975, contributed to establish bathrooms in all Swedish homes 

(Andréasson, 2009).  

 

Figure 2. Stockholm national exhibition 1930. Interior bathroom.  

Source: Unknown. Architecture- and design centrum 

When looking at the bathroom today it is noticed that they have become bigger and more comfortable. 

The function of the bathroom has also changed, it has become more of a spa and a place for wellness 

than to handle hygiene – a place to relax but also to socialise. A jacuzzi with space for two, a sauna for 

the whole family or a relax department in the house (Andréasson, 2009).  
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To have a relax department in the condominium is something that has become more common in new 

production and something that is highlighted by the estate agents. Is taking care of hygiene a practice 

that will become collective again? This was investigated in the research by attending a showing of a 

modern apartment in Stockholm where a well-announced relax department belonged to the 

condominium. It was interesting to see how the estate agent were marketing the relax department 

(Innerstadsspecialisten, 2019). The answer being that it was a luxury for the household, a way to create 

the feeling of living at a hotel at home. The relax was open for everybody during the week, with a 

possibility to reserve for private use during weekends. All households shared the monthly cost of the 

relax, as maintenance and service.  

To further investigate if collective bathing is “the new thing” an interview was held with the partner 

manager at Live It, an experience company which have noticed a popularity of spa-visits in Sweden.  

The main difference they have noticed is that people expect a higher standard of spa resorts today and 

have higher demands on spa as a commercial product. The client today asks for a destination-hotel, 

not just a spa, it is about an experience and self-implement of status and luxury. This could be seen as 

a consequence of the modern bathroom with jacuzzi and sauna at home, to have a relax at home have 

become a standard. The conclusion is that the collective bathing is a way of extending the spa at home, 

it has become a mark for status and well-being.  

To understand the basics of what could be consider as a good hygiene routine, an interview with a 

hygiene nurse was held. Taking care of our hygiene is an individual matter and something that each 

one of us needs to learn to not smell bad, and looking clean and tidy – three factors frequently 

mentioned when talking about hygiene. Water and the mechanical movement of scrubbing, rinsing 

and massaging the skin in the water is enough to get clean. To get clean is about removing the outer 

layer of skin, this is dead skin and dirt which will be removed through mechanical movements and 

water. The lost layer will be replaced with new skin, which is constantly produced. What to observe 

when talking about hygiene from a medical perspective and source of infection, is how body fluid is 

transmitted. It is natural and healthy to have a number of bacteria inside our bodies, for instance in 

the alimentary canal there exists around 1-2 kilogram bacteria and they need to be there. Bacteria that 

we should keep outside the body leaves the body through faeces, pee or vomit. Therefore, it is 

important to wash hands with soap and water after every toilet visit since this is crucial to not spread 

infections. It is also important to wash our hands when, for instance handling food, the only way for 

bacteria to get into the body is through body openings as the mouth. To have a routine of handwash 

is extremely important when talking about hygiene as a way to prevent infections. When we have more 

bacteria in our body than it can take care of, we get sick. With that said it is important to understand 

that our body is fantastic and, when in a healthy condition, it can handle a lot. Our skin is a perfect 

protection and if the bacteria gets to our stomach, we have acid to protect us, depending on the 

number of bacteria (Johansson, 2019). To conclude, to wash hands and have awareness of how body 

fluids are transmitted is a good hygiene routine. Even if this is the most crucial aspect of hygiene there 

are numbers from a survey performed by WaterAid (WaterAid/Gustafsson, 2016) showing that people 

skip this part of hygiene; 26% of male respondents does not wash their hands after visiting the toilet, 

while 18% of female correspondents skipped the handwash.  

The body has a great system of protection against external “threats”, by washing hands is enough to 

help this system to work. The problem today is that the society and market development has created 

an over-belief in chemicals, and this could be questioned. During year 2014 the sale of hygiene related 

products reached 16,4 million SEK (KoFH/Jansson, 2015). To have a good, daily routine is not to have 
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all types of product that the market offers today. The use of product disturbs and destroys the skin 

barrier. By using products could give an unbalance in the protection system and the usage needs to be 

handle with respect to the well-being of the skin since this is the best protection against external 

threats. An overuse of products could lead to a skin that gets used to products and stop producing on 

its own, the own system gets eliminated. One way the skin can gets in an unbalanced condition is if 

external factors affects the pH-value of the skin. The optimal value for the skin is between 4,7 – 5,8, 

this light acetic is caused by the skin’s acid layer, a layer that is crucial for the protective barrier of the 

skin. This layer naturalises the effect of alkaline substances, inhibits growth of bacteria, reset and 

maintains an environment where the skin’s natural flora flourish. If the pH-value raises above 7 the 

balance of the skin will be disturbed which can lead to a dry skin since it will lose its own moisturises. 

If this happens, the skin reaches to a point where it does not work as a protective barrier, the outer 

layer of the skin (epidermis) will lose its function. This means that the skin is more sensitive to external 

affects and the skin will be more sensitive to infections and diseases. An unbalanced pH-value which 

will reduce the acid of the skin makes the skin more sensitive to bacteria as well. External factors that 

could disturb the pH-value is differences in temperature and humidity, dirt and pollution, too 

frequently washing, alkaline products and chemicals with high pH-value (Johansson, 2019; Eucerin, 

2019a; Gillbro, 2019).  

The market has also created a well-defined hygiene routine for women and another for men. When 

entering a grocery store it is hard not to notice signs that inform the customer that this soap is for 

women and this deodorant is for men. The way men and women clean their skin is not different – it is 

about getting rid of the outer layer of skin. The only difference between human skin is how hair is 

distributed over the body. For body parts with hair, the dead skin particles could get stuck in the hair, 

so the person needs to adapt the mechanical movements due to this (Johansson, 2019; Gillbro, 2019). 

According to the nurse it is problematic when the majority of information based on commercial 

interest gets all the light of the healthy information. Maybe it was not that bad with school baths as a 

part of education, in relation to the situation with kids today that does not shower after gymnastics 

because they feel threaten about it?   

We need to start understanding dirt, because dirt should be cleaned but it is enough with point 

treatment. There is no need to be hysterical around bacteria, we survive dirt and hysteria could be 

seen as a consequence of lack of knowledge. The lack of belief in the protection system and functions 

performed by the body is a problem, and we need to start questioning ourselves and our behaviours. 

For instance, there is a need to understand the difference between a home and a hospital. The fear of 

bacteria has caused homes nearly sterile. The fact is, we need bacteria and we wear them in and on 

our body. When living together in a home you do not just carry your own bacteria, they are shared in 

the household because we leave small particles of skin all the time. This is not dangerous, matter of 

fact it is the opposite – to share bacteria makes us stronger (Johansson, 2019).  

Odour, or smell, is often connected to hygiene. Clean, nude skin does not smell. The smell is a caused 

by the combination of bacteria and sweat, but not all types of sweat. Sweat is produced by two types 

of sweat glands – apocrine and eccrine sweat glands. The main difference between these are the 

secretions. The secretion of the apocrine sweat glands is viscid whereas the secretion of the eccrine 

sweat glands is watery. The apocrine sweat glands occur in specific areas of the skin like armpits, 

scrotum, anus and labia majora. This is because one of the main characteristic features of the apocrine 

sweat gland is that the opening of the sweat gland is into a hair follicle. The reason of the viscid 

secretion from the apocrine sweat gland is that it contains of protein and fatty acids and is perceived 

as thicker and milkier. The secretion of the apocrine glands is also the reason why we smell. The 

characteristic smell of sweat is due to the bacterial degradation of these secretions and the various 
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chemicals produced in the degradation process. These sweat glands become active at puberty, and 

one reason why many persons develop a new hygiene routine at this age. The other types of sweat 

glands found is eccrine sweat glands, they exist all over the body but are more concentrated in the 

forehead, neck and back areas. These sweat glands do not secrete into a hair follicle, they open into 

separate pores at skin surface. The secretion of these glands is made of water and NaCl. The function 

of the eccrine sweat gland is to control the body heat, it cools down the body and plays a key role in 

thermoregulation. The activation of sweat could also be divided into two types – one based on 

temperature regulation and the other based on emotional feelings like stress. Sweat due to heat 

regulation is a way for the body to cool down when reaching temperatures over 37 degrees or during 

physical movements, this only activates the eccrine sweat glands. In situation caused by emotional 

feelings like stress both types of sweat glands are activated (Sandberg, 2008; Eucerin, 2019b).  

The frequency of showers today is unsustainable in several ways, focusing on the medical aspect 

researchers at George Washington University means that once a week is sufficient. Showering too 

frequently can destroy the skins production of natural oils and the protective barrier. Another research 

at Columbia University School of Nursing showed that daily showers could increase the risk of infection 

since a dry skin can cause microscopical openings at the skin surface where bacteria can reach their 

way into the body (SVD Perfect Guide, 2018).  

Focusing on hygiene in Swedish households, the energy consumption relies mostly on the consumption 

of warm water. According to Sydvatten (2019), one person consumes 140 litre/day and 60 litres of 

those are related to personal hygiene. Table 1 from E.ON (2019) shows how much different hygiene 

practices “cost” in energy consumption.  

Table 1. Data for three water- and energy consuming practices. 

Practice Water consumption Energy consumption 

Shower 40°C, 5 minutes 60 litres 2,2 kWh 

Shower 40°C, 15 minutes 180 litres 6,7 kWh 

Bath 40°C 150 litres 5,6 kWh 

 

Even if there is a need to produce more energy efficient technology, it will not be sufficient for a 

sustainable future – our energy related behaviours need to change as well. Numbers from a research 

publication (Lundh Hiller, 2011) confirms this by mentioning a general opinion about the possibility to 

save 20% of the energy used today in households by changing behaviour and habits. Today’s usage is 

divided as follow; 60% thermal heating, 20% warm water and 20% electricity. Where warm water and 

electricity are highly dependent on the behaviour. Frequently mentioned recommendations for having 

a more sustainable approach in the bathroom are (Vattenfall 2018; E.ON, 2019; Sydvatten, 2019; 

Elskling, 2019): 

• Change to a water-saving shower head, the traditional consumes 12 litre/minute which is an 

energy consumption of approximate 1000 kWh yearly.  

• Shower more efficiently, if the time in the shower are shortened to 5 minutes instead of 10 

minutes it is possible to half the energy consumption. 

• Repair dripping taps. 

• Take a shower instead of bathing 
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The development of the hygiene has gone from the weekly bath, with fresh ups in between over the 

basin, to showers at least once a day. As Elisabeth Shove mentions in the article Converging 

Conventions of Comfort, Cleanliness and Convenience (2003); the bath has gone from something 

related to cleanliness and medical, to a complex social phenomenon which more relates to status, 

wellness, norm and pleasure. To take a shower daily has become a routine, and as the authors 

discusses in the article Explaining Showering: A Discussion of the Material, Conventional, and Temporal 

Dimensions of Practice (Hand et al, 2005) people feels socially and physically uncomfortable to wash 

less. These routines have far reaching environmental consequences.  

The understanding of hygiene practices as energy consuming has led to several technical solutions, for 

instance, water meters, low flow showerheads and labelling appliances. Technical solutions that 

focuses more on resources than changing habits. As discussed in the previously these solutions 

suppose that unsustainable consumption could be solved with feedback, appropriate tech and/or 

regulations. The practice of consumption is not questioned, instead it is taken for granted. By not 

questioning the technology developed and/or the social and cultural elements that constitutes daily 

showering, results in accepting this performance of the daily activity as too important for change. By 

stating this makes it harder to transform the routine of showering. The focus of developing more 

environmentally efficient ways to meet the resource demanding practice and create eco-modern 

solutions, should be complemented with a longer-term perspective. A perspective where the focus is 

with the specifications of what makes the practice a normality (Hand et al, 2005). Elizabeth Shove 

(2003) explores how new conventions become normal and how they affect the sustainability with 

references to three domains – comfort, cleanliness and convenience. Three C’s that are “distinctively 

resource intensive and has been subject to recent and radical change”, and where the emerge of 

showering 1-2 times daily is one example of subject. The practice would preferably be seen to involve 

a simultaneous integration of material, conventional and temporal dimensions, which all takes part in 

“the story” of showering. By recognize this, the popularity of showering could be explained because it 

will shift focus from resources, toward sociotechnical practices. Material available today as reliable 

supplies of water and electricity makes it possible to sustain contemporary forms of domestic 

showering. While norms related to cleanliness and dirt as associated to rich and poor, morality and 

propriety, was seen already before the technological and infrastructural developments made it 

possible for domestic showers. New technologies and appliance (the material) can make life easier but 

they can also make it possible to increase the norms – for instance, if comparing the range of hygiene 

products for women with products for men. If the practice could be understood as integrated, which 

binds these three dimensions together through “the doing of” and “the knowing how”, it could also be 

seen as the media where change is possible (Hand et al, 2005; Gram-Hanssen, 2008).  

When the knowledge of how resource intensive routines takes place in our life and how they evolve is 

shared, a more sustainable future gets closer. As written by Hand et al (2005); “First, and most 

obviously, policy makers need to think about the services that resource consumption makes possible”. 

In other words, people do not use energy or water – they are showering to get clean and feel good, 

the resources deliver a service. The resources consumed to make this possible are important and 

valued because of this. To take care of hygiene is more than remove dirt, specific key appliances are 

used in combination and in particular ways – again, “the doing” and “the know how”. By understanding 

how these bands of the practice evolves and are hold together as a concept of service, change can also 

be understood. The concept of service also highlights the importance of the dimensional integration. 

By only studying technologies tells nothing about the means and modes of how the technology 

integrates in the practice and leads to the emerge of routines, habits and norms. In other words, 
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comparing one eco-efficient technology with another will matter less than the concept of service that 

each sustain. This also express that an environmental risk is about what people take to be normalities, 

and if these normalities cause locking in of unsustainable demands for the resources on which these 

normalities depends.  

Elizabeth Shove (2003) considers two aspects of change when discussing the importance of 

understanding how practices and meanings related to the three C’s have changed and become 

normalities. First type of change is the escalation – is the change increasingly resource-intensive? 

Second type of change concerns the direction of development – are expectations and practices 

becoming standardised? For instance, when looking at comfort it could be compared with the 

movement of a rachet; a device that ensures a movement in one direction only. In other words, 

backward movement is impossible, and moving along with sociotechnical change will lock technologies 

and practices with the movement. The market and commercial interest have played a key role in 

making comfort a normality in society – many of us can relate to “making ourselves comfortable”.  

Cleanliness of the body on the other hand, are compared to the pinwheel; it can spin in different 

directions and could be affected in a way that some moves could result in less resource-intensive 

concepts of the practice. The pinwheel becomes a dynamic model of rationales currently invoked in 

support of daily showering. The rationales are the reasons behind the behaviour and there are three 

dominant themes with contrasting justifications that are repeatedly noticed during the history of the 

bathroom; social significance – as a marker of elite and civilised status; therapeutic or preventative 

qualities – is cleanliness a way to embrace nature and body or about keeping the nature away; and if 

it is about pleasure or duty. By understanding how habits and routines emerge makes it easier to 

understand why they have changed. What keeps routines and habits in place are a combination of 

theories and justificatory concepts. If these changes, so does the norms which they sustain. The 

pinwheel-model suggest that the practice does not follow a path-dependent-trajectory, even if the 

practice is locked in a movement it could take another pathway dependent on different rationales. 

Figure 3 shows the model of the pinwheel with rationales.  

 

Figure 3. The pinwheel model with affecting rationales 

One theory of how norms could change in the social context is also presented by Strimling et al (2018). 

The article states that if there are a group of people, often a minority, that has a strict vision about 

something and punish those who do not share this vision – the unwanted behaviour that is being 
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punished could change. The person being punished for a certain behaviour adapt to this vision because 

she/he does not get the same strong reaction to conflicting the vision and it is better to not being 

punished. The reason behind a strict vision are often a feeling of fear and threat to this behaviour. This 

was the case with the “dirt-hysteria” as well. A group of people in the society were afraid of dirt since 

they connected it to mortality, they punished the behaviour that did not respond to their vision of 

hygiene and cleanliness. The group being controlled and punished adapted to the vision because that 

was the easier and more convenient way. A characteristic of human behaviour is that we do care about 

how other people behave. Even if it does not affect us, we care because we want people to behave in 

a way that goes with our own opinion of a good behaviour. 

Showering routines have not been, and will not be, stable and last forever – they can change. It is 

possible to see opportunities to intervene and modify the process and the outcome of a new routine. 

To re-create the routine there is a need to look further and wider than isolated technical solutions, 

they form only one dimension of the routine. The conventions of showering are reproduced by all 

involving elements – by simply cut back on the water consumption will not challenge the meaning of 

showering. The challenge is to recognise and engage with the wider picture of the practice; to see the 

material, the conventional, the temporal, and the relations between them. A way to challenge the 

practice is therefore to disturb within one of these dimensions or in the relation between them (Hand 

et al, 2005). 

As discussed, different technologies aiming to solve issues within both energy and water consumption 

have been developed. Listed below is some innovations with the focus of saving: 

• Orbital system. This is a digital recirculating shower system. With the help of a sensor which 

analyses the quality of water, dirty water is disposed. Unwanted particles are removed. Bacteria 

is neutralised from the remaining water using two different purification technologies – first 

micron filter and then UV light. The purified water is recirculated up to the showerhead. Since 

the circulated water will still be warm less energy is required to re-heat the water. See figure 

4A.  

• Water saving showerheads. By changing the showerhead to a low-flow showerhead can reduce 

the amount water with 40%. The water is reduced either with integrated flow limitations, an 

“eco-button” or a spray function which the user can decide when to use. See figure 4B. 

• Nebia shower. With atomisation the Nebia shower, an US innovation, uses 70% less water than 

a typical household showerhead. The atomization is possible with shower nozzles and their own 

patent, H2MICRO technology. See figure 4C. 

• Altered nozzle. Based on a technology that also uses atomisation to reduce water. The nozzle 

creates a highspeed heavy mist that shoots out from the tap. These millions of droplets have 

an immensely greater surface area than a regular flow of water. The nozzle has two modes; one 

mist mode which saves 98% of water and one spray mode which saves 85% of water. See figure 

4D. 



22 
 

 

Figure 4A-D. Examples of efficient technologies 

Another eco-modern attitude to the issue is that of giving feedback to the user, following interventions 

have a feedback focus: 

• Shower clock. An invention that was part of an energy saving campaign from Allmännyttan 

where a shower clock was developed, see figure 5A. The purpose was to illustrate ways to save 

energy in the everyday life. Calculations shows that if we take showers for about five minutes 

instead of fifteen, we can reduce the yearly consumption of warm water with 500 kWh per 

person.  

• Showerhead with LED. LED lights are used to inform the user of the temperature – temperature 

lower than 32°C gives a green light, 33-41°C blue light, 42-45°C red light, and over 46°C there is 

a blinking red light. See figure 5B. 

 
Figure 5A-B. Examples of feedback technologies 

Regarding behaviours related to hygiene there are some trends today that could, even if it is not the 

main purpose of the trend, illustrate a move towards a more sustainable future.  

• No’poo. The wordplay is short for “no shampoo” but also aims to the phrase “no shit”. The 

trend is about taking care of hair and skin without using chemicals, in particular Sodium Lauryl 

Sulfate and Sodium Laureth Sulfate. These two are strong cleansers that dissolve fat, but they 

also stimulate the fat production in an unnatural way.  
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• Eco-products. There are several certifications today that ensures the customer that the product 

is eco-friendly. 

Studying what have been done in the area of behaviour and hygiene the project “Splash” performed 

by Kuijer, De Jong and Van Eijk at Delft University of Technology (2013) needs some attention as well. 

By focusing on having a process based on taking practices as a unit of design and human-centred design 

the team studying the concept of bathing and showering as a resource intensive practice. The team 

came up with the idea of “Splash” as a concept. A concept where water is contained in a basin from 

which it can be splashed over the body from a sitting position. The experience by the participant testing 

the concept was rewarding. There were reactions highlighting effectiveness and relaxed, but also 

uncomfortable as the concept was not supported by Dutch bathroom designs. As the team points out 

in the article, the Splash concept is different from existing products that aims to reduce water since it 

focuses on behaviour. As they highlight, and what could be seen previously, products on the existing 

market are technology oriented and they all take the concept of showering for granted.   

Looking at history and how norms related to hygiene have been possible to change there are 

opportunities for the future which could be discussed. Remember, cleanliness could be compared to a 

pinwheel without a defined pathway.  

One transformation for the future could be the one of more collective spaces for bathing. The question 

is if people are willing to leave the private sphere of the bathroom? Attending the showing of the 

apartment with a relax department the first thing noticed was that the bathroom inside the apartment 

was still luxurious. It was a big room with a large space for showering with both a handheld and a 

ceiling shower, floor heating, washing machine and dryer, and of course decorated with candles to get 

the right spa-feeling. At that point, it was confirmed what was informed from the experience business 

– to have access to a relax is a status marker, even if it is in your own home, your cooperative, your 

travel destination, or all of them. Figure 6 shows the bathroom and the relax department from the 

showing.  

  
Figure 6. Pictures of the relax department and bathroom of the apartment 
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From the medical aspect of hygiene, it is easy to say that it is the commercial interest that has caused 

the normality of showering 1-2 times daily and the usage of all products. After studying the literature 

of Elizabeth Shove for instance, it somehow becomes clear that the market cannot be blamed for 

everything. The market can only stand for the material aspect, what about the other dimensions – the 

conventional and temporal? The market probably takes advantage of these dimensions, but it cannot 

be blamed for creating the norm and the behaviour. Therefore, it is important that practice theory is 

applied to the process, to understand that the practice consist of more than just stuff and material. 

There are images and skills as well, which depends on the rationales controlling the pinwheel. To 

understand these rationales, is to understand how change is possible. Which is the reason for next 

phase to gather empirical insights referred to these rationales, the skills and the images.  

As in the rest of the society, the climate threat related to hygiene is often met with a high believe in 

technical solutions. Even if the technology could be helpful in our way towards a more sustainable 

future, as mentioned several times now, the focus needs to be on the integration of; the material, the 

conventional and the temporal dimensions. Which is why eco-modernism needs to be challenged since 

it is focusing on technology as the solution, and behaviours are not questioned. If it is not challenged 

the approach towards the practice will still exist and existing norms could not change. Maybe the eco-

modern approach could take advantage of focusing more on the socio-technological? By seeing 

behaviours and how people actually behave could target the audience even more, by realising that 

only a minority of the target group are Resource men. By putting the technology in new situations, as 

a part of something bigger, can help people to realise that the environment requires more than a 

feedback system.  

Another challenge that needs to take place is the one about gendered norms, both around the practice 

of hygiene but also in the households regarding the energy consumption. Men and women perform 

the same exercise to get clean – water and a mechanical movement which removes a layer of skin. 

Why is the product range, targeting respectively sex, different and unequally distributed when we 

could use the same products? This could probably be blamed on the market which have taken 

advantage of norms in society from different times. An example of how a product have become a 

female versus a male product is the razor. I want to exemplify how design can be a powerful tool in an 

organising process by highlight these object’s fundamental design.  

Both men and women have body hair, and both sexes perceive this undesired at some body parts 

which is why a razor comes in handy. If a razor for men are compared with one for women there is no 

difference in function. In design on the other hand, the difference is clearly notable and there is a 

categorisation of what is defined as male and what is female based on perceptions. The razor for men 

has a design with elements that emphasises strength, stability and quality. As to be seen in figure 7 the 

razor is edgy and provides a stable expression, with colours communicating powerful and effective – 

black is connected to characteristics of strength and power while blue is referred to as effective and 

quality. The razor for women has a contrarious idiom; round and soft forms which feels easy to adjust 

after the body. Expressions of pleasure and sensitivity, and a dominant colour of pink which is 

synonymous to femininity but also delicacy (Wikberg Nilsson, 2018; Jahnke, 2007).  
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Figure 7. A razor targeting men as users to the left, a razor for women to the right 

Raewyn Connell (2012) introduces the concept of feeling the belonging to a gender category as a 

gender-identity, she defines it as following; “Identification is about our thoughts about what it means 

to belong, what types of persons we are due to either being a woman or a man.” These two artefacts, 

both razors, have a design which is part of the social process of gender – they strengthen the 

dichotomy of Connells definition of gender identity. Separated sexes are created due to social 

construction. Difference is created by organising with the help of design, even if the function and 

purpose of the product is the same for both sexes. This is a case where it becomes clear that gender 

identity is something constructed, as Simone de Beauvoir express it; “One is not born, but rather 

becomes, a woman” (Connell, 2012).   
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The purpose with this phase is to get insights from a human centred design approach. In previous 

phase, insights were captured from literature and experts in a specific area. Since this project’s 

foundations are about creating a new narrative, the user’s contribution is central. This phase will 

therefore contain of contributions generated from observations, interviews, user insights and analysis. 

The knowledge about the present stories of how the practice is maintained in households, will increase 

the opportunities in finding ways how a new narrative can take action. 

The approach to capture the user’s present hygiene practices are based on methods used in human 

centred design and service design; deep interviews and analysis of user insights with the help of a 

customer journey map. This since the practice could be seen as a service; water supply offers the user 

to perform the practice which is not about concrete artefacts – it is a series of actions which creates a 

story of a practice. To understand the practice according to practice theory, the four elements, 

described by Gram Hanssen (2014), which hold the practice together will be studied. Except from 

previous literature study, these elements are studied through the users by quality interviews.  

Twelve people were interviewed at their homes and together they formed a diverse group of gender 

(50% women, 50% men), age (from an 80-plus-year-old man, to a 25-year-old woman) and background. 

The participants were people that had a relation to the researcher. The interviews lasted for 

approximate one hour and are better described as conversations about hygiene practices. More details 

about the participants and the interview guide are attached in appendix B. To have the conversation 

focused, questions were formulated with respect to the elements of practice theory (Gram-Hanssen, 

2014). 

• Technologies. The fact behind the practices which could relate to amount, size and efficiency 

and how this has developed over time. For instance, questions were asked about frequency of 

showers, products used, when and where these practices are performed, what the concept of 

hygiene contains. 

• Know-how and habits. The unconscious part of how routines and habits have developed. These 

questions generated discussion about how thoughts and knowledge are developed, but also 

what have affected the behaviour (society, trends, marketing etc.) 

• Explicit rules. At this point the discussion turned towards rules and norms, factors that the 

person have been taught to follow. For instance, is there rules/norms on how to take care of 

the personal hygiene? 

• Engagement. These questions focus on factors that goes beyond the fact of getting clean. Does 

the personal hygiene and caretaking involve something more that makes the practice a habit 

and routine? 

Since the project aims to reach a more sustainable future, questions about the future from an 

environmental perspective were asked as well. What thoughts does the user have about hygiene in a 

sustainable future? Is she/he willing to change behaviour, what would be difficult to change?  

User insights from the interviews showed commonalities which could be grouped into four different 

groups. These groups where positioned with help of a three-dimensional model and Elizabeth Shove’s 

rationales of contrasting justifications (2003); social significance – personal appearance, deodorisation; 

body and nature – invigoration; and pleasure or duty. The model exists of three axis which represent 

each of the justifications, see figure 8. The axis representing social status consists of the antipoles of 
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knowledge of being clean and appear to be clean. The axis representing body and nature focus on the 

phrase invigoration. Where spiritual forms one of the antipoles, while the opposite describes feelings 

of indifferent and detached. This axis represents when something goes beyond what happens at the 

moment – the combination of body and nature gets almost a religious meaning for some people. While 

for others it is just a way to take care of the body and to get separated from the natures impact on the 

body (dirt and sweat). The last axis puts pleasure and duty as separated. The groups formed from user 

insights could be placed in the model due to the fact that contemporary enthusiasm for hygiene 

practices is consistent with an emphasis on each of these axis describing rationales (Shove, 2003). Each 

group formed by user insights generates a persona.  

 
Figure 8. 3D-model with axis of rationales 

To understand each persona’s story, a modify version of the tool customer journey map is used. A 

customer journey map gives a vivid but structured visualisation of an experience of a service from a 

user’s perspective. When mapping the user’s experience, it is possible to identify touchpoints when 

the user interacts and engaging with the service. In this case, these touchpoints are identified by 

feelings involved in actions during the performance of the “service” - before taking care of the personal 

hygiene, during and after. The “personal hygiene” is referred to getting the whole body cleaned 

through, for instance, a shower. By pointing out touchpoints of each persona based on involved 

actions, four “journeys” were made. These journeys give an overview over the practice, but also shows 

were possibilities for changes exist (Stickdorn & Schneider, 2017). 

Looking to what was referred to as technologies in interviews and how people describe what personal 

hygiene consists of in general, almost everybody answered; “clean and tidy” and the importance of 

handwash after visiting the toilet. Additionally, the personal hygiene is a practice performed on daily 
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basis – morning and night. It is about how often you take a shower – for some, it means every day. It 

is about smell and deodorisation, and also not to be perceived as a source of infection. Directing the 

question toward the person in question and despite what has already been mentioned, people relate 

the personal hygiene more to appearance and attractiveness. Men mentioned the importance of 

“grooming” and take care of body hair. Women were more of “spa-sessions”, to control the 

appearance and deodorisation. Comparing the behaviour between generations, the older generation 

describes a development of luxury – from weekly baths in the kitchen with siblings to daily showers in 

rooms with floor heating.  

“You know I could see the development, first when my family had the chance to move into an 

apartment since we were so many children (reds. note. a Swedish government housing project called 

“Barnrikehus”, for less affluent families with many children) and the apartment had a real bathroom 

– what a luxury! Then, when I was 17 years old, I moved to America and what a contrast– the 

bathroom was so big and comfortable! But during my years in America I could notice that a lot 

happened at home, in Sweden, when I came for visit. This was during the 1960-1970s and people 

started to become wealthy and everybody could have a bathroom”. 

/Woman born in 1940s 

A common story that everybody shared was that personal hygiene was something that arose in the 

puberty, it was often at this age people had a memory of a certain product. For instance, people who 

was born at the 80s and early 90s had strong memories of the perfumes Date – for women, and Axe – 

for men.  

“I remember how I used to spray the perfume just like the guy in the commercial – you started at your 

left shoulder then crossing over the chest like this”. 

/Man born in early 1980s 

Getting into the know-how all the respondents thanks their mother for teaching them how to learn 

about hygiene, it was during childhood the most basic routines and habits developed. Many refer to 

the puberty as a period were a personal interest were generated. Commercials and marketing 

introduced different products and friends starting to talk more. Some of the respondents talked about 

a shared experience in the locker room after sports, getting the first menstruation or starting to shave. 

One aspect considered to affect the know-how was trends, but a majority of the respondents highlights 

that if they would adapt to a trend there needs to be scientific proof and experts involved. Another 

thing that affected the habits was if the person had any complex about their appearance. 

“In periods when my skin is bad (referring to periods with acne) I get really bad self-esteem and 

becomes more available to products and commercials”. 

/ Woman born in early 1990s 

The main thing that affect how the routine and habits takes place is the confirmation and willingness 

to be attractive. To be the person that stinks in a room or the one in the gang that does not use a 

certain product for instance makes people insecure. There is a social security by performing a hygiene 

routine, which makes it hard to question the routine. 

This social security is depending on norms and rules in the society. All the interviewees agreed that 

there is a cleanliness norm in society today, some referred to it even as hysteria. It is supposed that 

there is an expectation in the society to look “clean and tidy”, to smell nice, change clothes daily and 

where handwash is the lowest level.  
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“I hate water, like – really hate water! My skin gets so dry, and water does not make it better. But 

with the society today, you need to shower and appear as clean. It is important to be perceived as 

fresh. Sometimes when I have entered the bathroom just to blow my nose, I can flush the water 

without washing my hands. Just in case there were people outside listening.” 

/Woman born in early 1990s 

Hygiene practices are seen as private, and each individual seems to have a threshold for what is okay 

to share.  

“My partner has no problem to use my toothbrush or deodorant, but I do not like it. When we are out 

travelling, and he “forgets” his toothbrush I rather go buy him one than sharing mine” 

/ Woman born in middle 1980s 

There is a vision that the hygiene belongs to women, it is women that knows how to perform these 

practices and they are the one teaching the children. Men are seen to be more unfamiliar with hygiene 

practices since it is perceived more acceptable for a man to be dirty.  

“When a man smells of sweat you could say that he smells masculine, it is okay for a man to be dirty 

and smell, it is almost seen as attractive” 

/Woman born in middle 1980s 

If a man cares too much about the hygiene he could easily be seen as vain and people refer to him as 

“gay”. Looking to the development, younger men refer to themselves as more caring of hygiene than 

older generations. Body hair is frequently mentioned and something the modern man cares about – it 

is important that the beard, hair, brows and body hair are “well-groomed”. For women, the rules are 

seen to depend on the product range that one of the male participants described as “over the top”. 

Hygiene becomes synonymous with beauty and many women feels like they need to be interested and 

having weekly spa-sessions at home with a face mask and beauty magazine. For women it is important 

to smell good and look nice – a norm expressed both by men and women. What factors could affect 

norms and rules? Again, the confirmation of appearance is important.  

“You do not want to be that guy that does not belong to the norm. It is nice and easy to belong to the 

norm in this case”. 

/ Man born in late 1980s 

Some of the respondents even expressed feelings of fear, guilt and shame if not belonging to what is 

perceived as “hygiene norms”. 

“I can be honest to say that I am actually afraid to smell sweat”. 

/Woman born in middle 1980s 

“I can feel ashamed if I arrive to my yoga class, where we are barefoot, and have not fixed my feet 

and nails, what if someone saw it – what would they think of me?” 

/Woman born in middle 1950s 

 Market and commercials are assumed to have played a great role in creating norms and rules 

regarding women and men since they are built on identification.  

“You know, it is all about identification. Seeing women on TV with soft, long hair, or a man with a nice 

beard… It is like the The Jungle Book when Baloo sings –Oobiidoo, I want to be like you” 

/Man born in middle 1950s 
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Products for women acts up on attractiveness, but also the relaxation of spa-time, and how taking care 

of the hygiene have become a way to strengthen the self-assuredness. For men it is seen to only be 

about appearance and attractiveness. The interviewees used words as “cool”, “trained” and “strong 

cheekbones” to describe commercial pointed towards men. A reason for change related to norms is 

when an acceptance arises. Nobody wants to be the first one not following the norms or the rules, but 

when the “ice is broken” it becomes okay.  

“I remember that time I was at my barber and a guy, nice looking, were there and groomed his 

eyebrows. I thought to myself – wow, is that okay? I need to try.” 

/Man born in late 1980s 

To perform these practices related to personal hygiene is mainly an engagement of getting the feeling 

of being all clean and fresh. It becomes a mental satisfaction to feel this way. All respondents 

mentioning the importance to taking care of hygiene as a way of taking care of the look. Both the 

present look, but also due to the fact that they are getting older and want to grow old looking good. 

One man described it this way. 

“You know it is all about biology, I need to look fine to be attractive for the opposite sex” 

/Man born in late 1980s 

For another respondent, taking care of the look, is all about self-love. 

“The day I stop taking care of myself I know I have stopped prioritise myself and that feels unworthy. I 

need to treat myself with acts of self-love” 

/Woman born in early 1980s 

It could be concluded that the main reason the practices are performed is for the feeling generated 

afterwards. Some of the answers mentions these practices as a way to find wellness, one was even 

using the word “reborn”. For others the routine was more of a way to find a boost of energy, self-

esteem and security – a way to get ready. While some refer to it as simply a routine, something 

necessary that has to been done. All these engagements described are also motives why people keep 

performing these practices. If other well-defined motives showed up, the respondents could open up 

for change. It was seen that people who had experienced a change, for instance those who experienced 

the energy crisis back in the 1970s, was more adaptable to change than those who’s routines never 

had been challenged. For those who always had lived with sufficient energy and water supply to 

household these routines something more radical needs to happen for them to change – for instance, 

limited access to water or energy, revolutionary medical science or illness.  

Leading the conversation into a sustainable future a lot of the answers was about savings – reduce the 

water consumption, do not let the water flow while getting soaped, re-use water to other applications 

as for watering flowers, and take showers instead of baths. Others stressed that the market and 

consumption of products needs to be regulated more, the beauty industry was seen as the most 

resource intensive factor related to hygiene. About regulation, several of the interviewees discussed 

that the government needs to regulate the water and energy consumption. Where one regulation 

discussed could be that each household had a quota of warm water available. All of the respondents 

had a believe in technological solutions that did not challenge the way they performed these practices 

today. When asked what was required for them to change a majority answered, “If there is a legit 

reason”. More research and science were requested, and more information that the practices today 

are unsustainable. 
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“My behaviour is not that severe” 

/Both men and women from different generations referring to their water consuming behaviour 

Another person explained his reason for not changing these routines. 

“I think that there are others, more serious challenges that we need to prioritise as traveling to 

Thailand, eating red meat and old diesel cars for instance. I think it is better to managing change 

after which practices leaving the largest footprint”. 

/Man born in early 1980s 

Water shortage and environmental reasons was factors that made people say;  

“I guess I could stop shower daily and fresh up over the basin some days instead” 

/Man born in 1950s 

“I rather take shorter showers than stop shower daily”. 

/Woman born in middle 1980s 

 More comfortable solutions and solutions generating the same feeling was desired for those open for 

change. Participants also highlighted the fact that it would be hard to be the first adapter to a change, 

which is why government regulations would be good. They all agreed that it would be hard to quit 

these practices, showering is perceived as the only way to get really clean – it is a need. 

From the interviews different types of attitudes could be noticed, these attitudes could be grouped 

into four with the help of the rationales listed by Elizabeth Shove (2003). Looking back at figure 8 we 

could now complement the model with personalities, see figure 9. Each coloured box below will 

describe a fictive personality and a persona that will figure in the new narrative told. The persona will 

not be named since it is desired for the persona to embody characteristics, not gender or age.  
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Figure 9. 3D-model with personas positioned 

 

The personas below are configured of findings from interviews and how they could be positioned in 

the model above. The descriptions are creating an extreme vision of the personas. It could be seen 

from the interviews that it was most common that one person carried characteristics from 2-3 of the 

personas, but some could show signs of belonging to one of the extremes. In these presentations 

below there are first a brief description giving a visual impression of the person, followed by an 

implication analysis gained from the insights and then what the persona could need to change 

behaviour. The implications and needs are valued for future development.  
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Knowing the personas, makes it possible to understand how they will act through the performance of 

hygiene practices. To get an overview a customer journey map is used. Starting by identify each action 

of the practice, the practice in consideration is showering. Before entering the shower there is a 

realisation of the need to get clean, the cleanliness/dirt/smell are valuated and planning for which 

practice to be used are made, then a method to get clean are chosen. During the practice, the person 

enters the private sphere of the bathroom, applying the chosen method to remove dirt and smell, the 

practice is performed, and the person gets clean. Afterwards, the person perceives herself/himself as 

clean, products that strengthens/extends the cleanliness are used, the person have an appreciation of 

being clean, and the person leaves the bathroom. Figure 10 illustrates the whole customer journey 

map. 
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Figure 10. A customer journey map describing the practice  

Studying each personas journey following can be concluded: 

The Dirty One experience negative feeling before entering the bathroom since she/he would prefer to 

do something else, is there a way to avoid it? Getting to the point of making a decision The Dirty One 

can comprehend with the thought and becomes quite indifferent, some negative feelings could arise 

if the person are exposed to many products which she/he sees as unnecessary. Afterwards, it is all 

about positive feelings – it is done, and it will take some time before it is time again. 

For The Daily Cleaner the process before and during are only about duty and no feelings involved, it is 

just feelings of uninterested. But, if the shower of some reason would not take place that day, there 

would be hard feelings and the whole day would be destroyed. The feelings afterwards are positive 

feelings of being fresh, “clean and tidy”. This is a way for The Daily Cleaner to become a person ready 

to meet the surrounding world. 

When The Spiritual Soul realise it is time to hit the bathroom she/he refers to time for self-love, what 

could cause some trouble is the planning part before entering the bathroom – will it be time enough 

for performing the whole routine? The Spiritual Soul do not like to stress these practices. During the 

performance it is all about pleasure and enjoyment of the routine of loving the body. The Spiritual Soul 

are sensitive to the whole experience and requires an environment that suits this act of self-love. The 

feelings afterwards are, if possible, even more related to the religious feeling of loving the body and 

The Spiritual Soul could feel strong feelings of invigoration and regeneration.  

The Booster is split minded before taking the decision of entering the shower. The knowledge that it 

is time to boost the appearance generates positive feelings but at the same time, The Booster feels 

bad when perceived as un-fresh. The Booster would like to get clean as fast as possible – what needs 
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to be done to get fresh again? Is it enough with a quick fresh-up? Entering the shower, positive feelings 

starts to rise as the feeling of cleanliness invokes. Afterwards, when The Booster feels boosted of 

freshness again, the self-esteem is on top. 

What also could be seen in the map above is that some questions and expressions have arose during 

the journey, the touchpoints. These questions represent areas where it is possible to influence the 

practice. The questions and expressions are: 

• From where comes the need to get clean? Norms? 

• How can cleanliness and/or dirt be valued? 

• What decides which method to use? 

• The bathroom as a private sphere 

• Which methods makes sufficiently clean? How to get clean? 

• The generated feeling afterward 

• How to decide when clean enough to leave the bathroom? 

What was found from the literature research in previous phase could be confirmed in this phase.  

 There are contemporary norms behind the resource intensive practices of personal hygiene 

today.  

 People trust that technologies will solve the environmental issue because the feeling of 

changing behaviour are too negative.  

 There are gendered norms existing in the practice which organise the sexes as separate and the 

organisation of gender contributes to the gendered social structures of hierarchy. Hygiene is a 

practice related to the body. The body and the nature are something that a human can take 

controlled over and therefore they are often gender marked with feminine characteristics, see 

the discussion and reference of The sperm and the egg in the introduction chapter “Doing 

gender”.  

 The interviews confirm that hygiene is also marked as female – it is women who teach children 

about hygiene, women are supposed to have a greater interest and more time for hygiene. 

Women should perform these practices to look good and smell nice, women need more and 

specific products to perform their routines. Men on the other hand, should not care too much 

about hygiene since it is considered as vain, there are an acceptance for men to care less about 

hygiene – it is even masculine to smell sweat. There is a smaller market with products for men, 

the products developed for men should express power and efficiency since men have more 

important things to do than taking care of the personal hygiene (see the design of razors in 

previous phase). The way these norms around hygiene contributes to the hierarchy of men, is 

by ascribing these practices with its characteristics to women and simultaneously show that 

these practices are inferior and controlled by men. As Karin Ehrnberger (2017) puts it when 

discussing how the beauty industry contributes to maintain the stereotype picture of a woman, 

but lately the producers have start to focusing on men as well; “The problem is that a man can 

never be ‘the second one’, he is always first. That is why men would never perform the same 

activities as women, because they would be degraded to a lower level. So, how will the 

producers solve it? The answer: By creating a totally new market. Men does not deal with 

beauty; their practice are called grooming”. Grooming, a frequently used word by the 

interviewed men… 
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The purpose with the interviews was to study how the elements of; technology, know-how, norms and 

engagement could build up the practices of hygiene. By having conversations with a quality focus, with 

a range of people with different gender, age and background these elements could be captured. It 

could be discussed if the scope of different opinions is sufficient, if these twelve persons were diverse 

enough to get as many perspectives as possible – the conclusion was that the answers generated 

content enough to understand the present narratives. The element focused conversations led to user 

insights which could form groups based on characteristics of the user. As soon as the elements where 

embodied in personas they could be put in a concrete context which made it easier to recognise where 

it is possible to influence the practice with design. These touchpoints were identified to be situations 

in the practice where design could cause a change in how the practice is performed. Three touchpoints 

were of more interest for the up-coming design process; 

• Which methods makes sufficiently clean? How to get clean enough? 

• How can cleanliness and/or dirt be valued? 

• The generated feeling afterward 

These three phrases are now building the bridge from the empirical insights to a generative design 

process of concrete artefacts that will provoke a reaction of existing norms.  
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The purpose to introduce a generative design process in this phase is to use design to change existing 

norms, to use insights from previous phases to illustrate, materialise and propose artefacts 

contributing to new narratives for the creation of more sustainable practices. Design is a development 

process of creative “solutions”, where functional and aesthetics demands are consciously formed and 

designed, based on the target user’s “need”. Design influences, and it becomes a powerful tool to 

stimulate creative thoughts, but also to catch a human heart and soul (Wikberg-Nilsson, 2018).   

The source of inspiration for the ideation of the design process is the developed customer journey 

map. With the touchpoints already defined, the ideation contains of inspiration from the personas – 

What would be a method for The Booster to feel sufficiently clean? How could The Daily Cleaner value 

when it is time for a shower if he/she was not allowed to shower daily? Questions like these encourage 

a creative process of sketches. The creative process led to three main areas of exploration, two areas 

related to the practice of getting clean and one that explored ways to value cleanliness/dirt. The two 

areas associated to cleaning was separated by the perspective of exploration, one area captured the 

greater picture of the whole environment while the other had a smaller perspective of how a small 

device could affect the story of getting clean.  

From the start, the plan was to develop three concepts for evaluation and to create one final artefact 

contributing to a new narrative of performing a hygiene practice. As the creative process emerged, it 

became clear that artefacts from the three different areas complemented each other in telling a new 

story. It was decided that each area should be presented with three different artefacts, in total nine 

different artefacts was developed.  

The artefacts were advanced from sketches to graphical models by 3D modelling in CAD. The visualised 

prototypes were developed to an equally abstract level, not yet realised but concrete enough to 

generate a discussion about how they would perform in a new story. The visual material was gathered 

to a presentation and an overview. Each concept could now be presented to participants from the 

interviews. It was of interest to examine the question: “Would this be clean enough for you?”. By 

focusing on this question in presenting the material, the norm of cleanliness was challenged, also the 

limit for possible change were explored. Reactions from the participants were noted to contribute to 

the evaluation of the concepts. 

By collecting the team behind this pilot project, an evaluation of the concepts was performed. Each 

concept was presented in the same way as earlier – at an equally abstract level and with graphical 

material explaining each artefact and concept. The purpose of the evaluation was to form a final 

concept of artefacts that complemented each other and encouraged a new narrative of a more 

sustainable way to perform the practice. With the expertise and experience from the persons involved 

in the meeting and through discussions on how a new narrative could take form, a final concept could 

be agreed on.  

All nine concepts will be shortly presented with figures to illustrate the spread of ideas which were 

evaluated. Each concept is described in more details in appendix C. 

The concepts aimed to capture the greater picture of how the bathroom and shower could be 

questioned, have a focus of how amounts of water and heat are used in an unsustainable manner. The 
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three concepts are inspired by technology studied in the state-of-the-art of water savings products 

and. To capture behaviours behind the practices the concepts were also inspired by the questions 

“Which methods makes sufficiently clean?” and “How to get clean enough?”. They are developed to 

question the convenience and luxury in bathrooms today. Additionally, with an intention to provoke a 

reaction around the questions of convenience and luxury to the price of sustainability, see figure 11A-

C. 

 
Figure 11. The generated concepts of cleanliness from a greater perspective 

A) Floor-heating-shower. Control and get feedback of temperature by integrating floor heating with 

shower heating. 

B) The water quota shower. Reuses hot water from washing machine, recycles used water to flush 

toilet. 

C) The mist shower. Creates humid air of droplets instead of flowing water for the user to moisten the 

skin. 

The artefacts representing the “smaller” picture are more focused on the bodily relation of getting 

clean. For instance, what are needed to get clean? If a shower is not involved are there other ways to 

get clean? They are also highlighting the point treatment of dirt and tribute the “fresh-up-in-between”, 

see figure 12A-C.  

 
Figure 12. The artefacts representing the “smaller” perspective of methods to create cleanliness. 

A) The comeback of the bidet, designed with respect of the user. 
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B) Dry soaps that ensures a sour environment in armpits with an enzyme powder. 

C) Body brushes removes dirt with the “miracle-cloth” microfiber-technology. 

The last three concepts are inspired of the user’s need to estimate cleanliness/dirt, see figure 13A-C. 

 
Figure 13. Concepts for estimating cleanliness and/or dirt. 

A) A pH-meter designed to inform the user about the health of the skin 

B) A portable UV-light to make dirt visible 

C) A bracelet visualising emotional feelings that triggers apocrine sweat glands 

As a first step of the evaluation, the concepts were presented to potential users. Seven persons were 

asked about their opinion, the persons had participated earlier in the interviewing phase, they were 

all aware of the purpose of the project. Following conclusions provide a short brief of what was valued 

as important comments and insights; 

For the concepts capturing the greater picture of the hygiene environment following conclusion could 

be made;  

• The heating-floor-shower stressed concerns of the temperature – rather a warm shower than 

a floor, so even if you would get clean enough the comfort was of issue. 

• For the reusing shower system, the reactions where divided. People admit that it would be hard 

knowing that the water came from the washing machine but at the same time, they do not 

know where the water comes from today. A meter that could guarantee the cleanliness was 

desired.  

• The mist shower was appreciated by persons who could be target as The Spiritual Souls, some 

was concerned that the lack of flowing water would make them feel less clean. 

The concepts of target cleaning from a smaller perspective were seen as complementing devices by 

all, none of the asked would change the frequency of showers. Conclusions from the presentation was;  

• The bidet was cherished by females and elderly, men were more unappreciative and stated that 

it is easier to just take a shower.  

• The dry-soap was only a way to cover the dirt.  

• The brush/cloth for cleaning was the most appreciated, some concerns regarding how the cloth 

could take care of sweat and greasiness, but overall positive reactions.  

Regarding the tools for measurements of cleanliness following was concluded;  
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• The pH-meter was highlighted because of the scientific reasons, it felt medical and it could be 

a tool in a changing process – some mention the change of products, others behavioural 

change.  

• With the UV-light it was agreed that people who did not wash their hands would probably not 

use it, and those who would inspect could be manic about it.  

• The stress bracelet would probably also cause a manic reaction and people would check all the 

time, it felt more like a tool to introduce mindfulness in the person’s life.  

These opinions were brought to the team meeting where a final decision was to be made. The team 

argued that having all areas covered in the final concept would encourage the new narrative. It was 

decided that; 

• The mist shower would question the manner the practice is performed in a challenging way 

since it will remove the flow of water. The concept would also focus on the bodily experience 

more than technical solutions. Two main reasons that strengthen the decision of the mist 

shower as the “greater perspective” of the concept. 

• The body brush/cloth was chosen to complement the mist shower for fresh ups in between but 

also to be used in the mist and thereby reducing the number of products. The reason that it 

could reduce the number of products and not be just another product in the bathroom made 

the design a part of the final concept. 

• For measuring cleanliness, the pH-meter would take part in the concept. How the pH-meter 

could become a part of an identity with its scientifically approach and provide an image to the 

user made this choice more than just about estimate cleanliness – it could also show how the 

new narrative could take action by first adapters.  

• It was also agreed on that the bidet would still be in mind during further development since 

intimate hygiene with a female focus would fill a gap. 

With the decision of a final concept, next phase will focus on the concept’s function and design details, 

to understand how it contributes to a new narrative. 

How the generation of concepts lead to nine concepts instead of three as planned from the start, was 

a natural development. Since the empirical insights provided a lot of information and the customer 

journey map highlighted these three areas as possibilities for change, this could not be ignored. By 

developing three “solutions” in each area, the final narrative could be told from three different 

perspective in each area. In contrast if only one concept was developed in an area, the area would 

been perceived as unexplored. To develop, in the end, nine different concepts created 27 possible 

ways to tell the story. The quantity became important as it created different perspectives – for instance 

with the measurement tools; the bracelet was perceived as quite far away from the actual practice, 

but it could still respond to one insight gained during the previous phases. The evaluation meeting with 

the team focused on how to find the one story that could question the present behaviour and norms, 

and yet tell a new story encouraging a more sustainable future.   

The first phase of the evaluation, the meetings with participants, was valued as insights and comments 

which could be compared to the personas, but their opinions did not influence the final decision. It 

was noticed that it was hard for the participants to think outside the fact that the artefacts were 

objects and part of a research – not products for a commercial market.  
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The purpose of this last phase of the project is to develop the chosen, final concept. To advance the 

concept, the design will be refined and functions more realised. For the design to be refined is about 

focusing even more on how the new narrative could take part of a person’s image – what norms could 

be involved that could be challenged or/and taking advantage of? After all, the project has the purpose 

of norm-critical design. The narrative is assumed to reach a deeper level of storytelling if the artefacts 

involved in the storytelling are as “real” as possible. If the narrative could show a new or a different 

truth, the distance to change could be perceived as shorter.  

As will be understood during this phase, a lot of the technology is based on already existing solutions. 

Since the purpose of the project is to create a new narrative encouraging a change towards a “greener 

future” with the help of norm-critical design, there were no need to “re-invent the wheel”. The 

challenge, both of design and technology, was to take the technology and make it work in the new 

narrative. 

To discover what type of technology to use for realisation of the artefacts, a patent research was 

performed. Sources of inspiration for creating the mist were the Altered Nozzle and Nebia shower, 

both described in the state-of-the-art. The technology behind these two innovations– atomisation, was 

further explored through patents connected to the innovations (Altered Stockholm AB, 2017; Nebia 

Inc, 2016). The nozzle was also bought to understand and test how it performs. It was of interest to 

understand how the mist behave in relation to amount of water and temperature at different distances 

from the nozzle. The industry of atomisers and nozzles was studied to understand the design, 

characteristics and function of different types of nozzles. To decide which type of nozzles to use in the 

design of the mist shower, the science of thermodynamics needed to be involved. With calculations 

and nozzle data it was desired to control that the mist could perform in the environment and still 

answer to a temperature threshold on a set distance, and that it yet reduced the water and energy 

consumption compared to a traditional shower. 

The body brush/cloth was advanced with the same technology as for the microfiber cloths used for 

cleaning. It was also found, when studying different types of microfiber cloths, that finer microfiber 

has been developed for usage focusing on human skin. To test the efficiency of microfiber for cleansing 

skin, a microfiber cloth launched for makeup removal was tested with the function of removing make-

up, dirt and smell. To form the body of which the cloth should be attached, anthropological 

measurements were used.  

The pH-meter is based on the same technology used in portable pH-meters that are used in healthcare 

and by dermatologists today. The market of pH-meters was therefore studied to understand how the 

meter could be re-designed to suit the situation.  

The final concept consists of three artefacts, all contributing to tell a new narrative on how to 

encourage a more sustainable way to perform the practice of hygiene.  

The Mistwall sustains of a plate placed at the wall in the shower space. With ten nozzles of three 

different types, water is atomised and creates a volume of humid mist. If the user feels a need to rinse 

through hair or around intimate body parts, a handheld shower is attached to the plate. A flow of 
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water will be provided if the user press and hold the button on the showerhead. The only way to get a 

continuous flow of water is to turn the handhold shower in its placeholder, the button is then pressed 

and hold by the holder. As could be seen in figure 14 this is only possibly in a height around the intimate 

parts of the body, to provide an easy way to take care of intimate hygiene.  

 
Figure 14. The Mistwall 

To convert a bulk liquid into a dispersion of small droplets with the size of several hundred microns in 

diameter is an industrial process called atomisation. This spray of droplets could be produced in 

different ways, all using the function of creating a high velocity between the liquid and the surrounding 

gas – often air. The method used for this application is based on pressure atomisers. The spray is 

accomplished by discharging the liquid at a high velocity into a relatively slow-moving air. There will 

be three different types of atomisers used. One uses the principle of a liquid discharged under pressure 

through a small orifice, the pressure energy is then converted into kinetic energy. If the pressure drop 

across the discharge orifice is sufficiently high, the issuing liquid sheet will disintegrate into droplets, 

the pattern could be described as a flat fan. The other two types are both depending on a principle of 

pressure-swirl atomisers. These atomisers get the liquid in a swirling motion caused by a whirl which 

generates centrifugal forces. When the flow is turned on, the ambient air is sucked into the centre of 

the vortex, setting up an air core which forces the liquid to emerge as a cylindrical sheet in the exit 

orifice, with both axial and tangential velocity components. When the liquid is discharged from the 

orifice it therefore spreads radially in a wide cone angle. The result will give a conical shaped spray, 

that at least initially has a hollow conical pattern. For finely atomised liquid, based on high velocities, 

the spray angle reduces with the distance downstream and the central air zone gets filled with 

droplets. The spray pattern becomes a full cone instead.  These pressure swirl atomisers provide an 

efficient method of producing fine spray using the principle of pressure atomisers. For a given flow 
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rate, they could provide a desired drop size with a minimal supply pressure (Nasr et al, 2002; Lefebvre, 

2011). Figure 15 shows the different types of spray patterns provided. 

 

 

Figure 15. Spray patterns for each nozzle  

The main stresses that influence the liquid to break-up in droplets are based on inertial, viscous and 

surface tension. Their relative importance is specified by the Reynolds number, Re, which determines 

the ratio between inertial forces and viscous forces, and the Weber number, We, which gives a ratio 

between the inertial forces and surface tension forces. High values of Re and We results in a faster and 

finer spray. The equations following (E1-E5) describes the relations, where u is the velocity and L a 

suitable length scale. The equations are also dependent of density ρ, surface tension σ and the dynamic 

viscosity μ. 

𝑖𝑛𝑒𝑟𝑡𝑖𝑎𝑙 𝑓𝑜𝑟𝑐𝑒: 𝜌 ∙ 𝑢2 (E1) 

𝑣𝑖𝑠𝑐𝑜𝑢𝑠 𝑓𝑜𝑟𝑐𝑒: 𝜇 ∙ 𝑢 𝐿⁄  (E2) 

𝑠𝑢𝑟𝑓𝑎𝑐𝑒 𝑡𝑒𝑛𝑠𝑖𝑜𝑛 𝑓𝑜𝑟𝑐𝑒: 𝜎 𝐿⁄  (E3) 

𝑅𝑒 =  
𝜌 ∙ 𝑢 ∙ 𝐿

𝜇
 

 
(E4) 

𝑊𝑒 =  
𝜌 ∙ 𝑢2 ∙ 𝐿

𝜎
 

 
(E5) 

 

There are characteristics influencing the quality of spray. Every nozzle will produce a certain flow rate 

at a given pressure differential. The flow rate is interrelated to the velocity of the liquid, i.e. how fast 

the droplets will transport in the medium. The pressure differential is the difference between the 

pressure of the fluid in the pipe just before exiting the orifice and the pressure of the medium it is 

sprayed into. The mean droplet size is a measure of the overall surface area of the fluid being sprayed. 

If the droplet size is small, the greater the surface area of the whole spray at any given volume. When 

transporting heat, the droplet size is one of the most important things to take notice to. A large droplet 
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size transfer heat better since they can retain heat over larger distances, and they can also 

communicate heat into local, smaller droplets and thereby maintain a higher average temperature. To 

conclude, the quality of heat transfer for atomisers are dependent on droplet size and the velocity. For 

the given spray patterns, following droplet sizes are distributed (SNP, 2019); 

Hollow cone spray: 150 – 300 microns 

Full cone spray: 350 – 500 microns 

Flat fan spray: 350 – 800 microns 

These droplets produced through atomisation are transported into an environment that is filled with 

unsaturated air, and which continuously will flow over the water sprayed into this air. The environment 

which theses droplets are sprayed into are described by the environment’s relative humidity and 

temperature of the air. At the border between a droplet’s wet surface and the air, the temperature 

will start balancing according to the laws of thermodynamic and the air will also get saturated. If the 

process proceeds the water and the air will reach one unified temperature, the wet-bulb temperature. 

This temperature needs to be decided to understand the climate which the Mistwall will operate within 

(Ekroth & Granryd, 2013; Havtun, 2014). 

It is assumed that the environment is decided by a temperature of 25°C and a relative humidity, ϕ, of 

90% (Nebia Inc, 2016). With the use of a tp-diagram (Havtun,2014; p.66), the wet-bulb temperature 

could be determined to 24°C.  

The Mistwall is mounted to the blender that could be find in today’s shower space with a tube. This 

means that the water pressure and flow are determined by the user. For following calculations, a mean 

value for water pressure supplied to Swedish households of 4 bar is used (Borglund, 2019). To examine 

how the pressure acts over a nozzle, Bernoulli’s equation is used. The purpose is to proof that the 

pressure over a nozzle is constant, that the pressure into a nozzle (pin) is the same pressure exiting the 

orifice (po), right before the liquid hits the ambient air – see figure 16. If u is the velocity, 𝜌 the density 

of the water and z the height, it is seen in the definition of Bernoulli’s below (E6) that the situation is 

dependent of static pressure, kinetic and potential energy. 

 

 
Figure 16.  A nozzle with positions defined by yellow lines and fluid direction defined by blue line 
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𝑝𝑖𝑛

𝜌
+

𝑢𝑖𝑛
2

2
+ 𝑔 ∙ 𝑧𝑖𝑛 =

𝑝𝑜

𝜌
+

𝑢𝑜
2

2
+ 𝑔 ∙ 𝑧𝑜 (E6) 

 

The nozzles have a horizontal position, and it could be stated that zin = zo. 

Due to the principle of pressure atomisers it is known that uin<<uo 

Which leads to following equation (E7):  

 

𝑝𝑖𝑛

𝜌
=

𝑝𝑜

𝜌
+

𝑢𝑜
2

2
 (E7) 

 

The term dependent of velocity is called the dynamical pressure, and together with the static pressure, 

the two terms makes up the total pressure. The total pressure at the inlet is equal to the total pressure 

at the orifice. It could be concluded that; if the dynamic pressure at the orifice increase, the static 

pressure will decrease equally much. The dynamic pressure increases with the velocity of the liquid 

which will increase according to a reduced transfer area. It is proved that the pressure of the water at 

the orifice is equal to the pressure delivered to the nozzle.  

With the conditions now known, requirements of the situation could be stated. 

• Incoming pressure is 4 bar, which is the same for the water that are discharge from the orifice. 

Atmospheric air has the pressure of approximate 1 bar. This gives a pressure difference over 

the orifice of 3 bar.  

• The volume that will be filled with the mist is assumed to take on to a form of a block. The 

length is the distance from the mist plate and determined to 500 mm for calculations. The width 

is determined by the spray pattern and is therefore flexible but at the half-distance from the 

mist plate it should be 400 mm, this width will suit the mean value of chest width for both men 

and women. The height should be adjustable to match different body heights, the maximum 

value is set dependent on the 95th percentile of male shoulder height (1548 mm) and the 

minimum value of the 5th percentile of female shoulder height (1252 mm) (Boghard et al, 2015). 

• A temperature threshold for the spray volume are set at a minimum of 30°C at the distance of 

500 mm from the nozzle orifice. 

With design of the nozzles it is possible to implement all above requirements. By optimise the diameter 

of the nozzle orifice it is possible to balance the droplet size and velocity to meet the demands. It is 

desired to have a large droplet size and a high velocity since it would optimise the heat transfer. It was 

noticed when tests of the Altered Nozzle were performed that it is hard for a mist spray with a hollow 

cone pattern to transfer heat. The test was performed with a kitchen faucet, with an initial 

temperature of the water at 50°C. At the orifice, when in mist mode, the temperature was 40°C and 

for each 50 mm from the orifice the temperature was reduces with ~5°C. At a distance of 200 mm from 

the nozzle the temperature was 20°C. The whole test is documented in appendix D. The main design 

challenge with the Mistwall is how to design a spray that can transfer heat according to the 

temperature threshold and still reduce the consumption of water and energy.  
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The technology behind the Nebia shower was studied to understand how they have solved the 

problem. By combining different types of nozzles, with different droplet size, the heat transfer capacity 

of large droplet sizes could be merged with finer atomised droplets that creates a larger surface area 

(Nebia Inc, 2016). Since flat fan nozzles provides largest droplet size they were target as heat transfers, 

the energy required is therefore dependent on the flat fan nozzles. Full cone nozzles and hollow cone 

nozzles have the mission to fill the volume with mist without consuming amounts of water.  

To design the flat fan nozzles a formula for heat transfer through forced convection is used. Convection 

occurs between a flowing medium and solid wall. It is assumed that at the distance 500 mm from the 

mist plate a wall with the same conditions as the ambient air are placed, i.e. a wall with the 

temperature 24°C. To say that the convection is forced means that the flow of media is caused by some 

mechanical device – as a nozzle. The heat transferred are dependent on whether the flow is turbulent 

or laminar, this is determined by the Reynolds number (Ekroth, Granryd, 2013; Havtun, 2014). 

Laminar flow: Re < 2300 

Turbulent flow: Re > 2300 

It is assumed that the flow is turbulent because of the characteristics of a nozzles. It is of interest to 

explore the heat transfer needed to respond to the temperature threshold of 30°C. The heat transfer 

required will give an approximate measurement of the required energy, but also prove that the shower 

will be warm enough for usage. The formula for heat transfer �̇� in equation E8 are used (Havtun, 2014): 

�̇� =  𝛼𝑘,𝑡𝑢𝑟 ∙ 𝐴 ∙ ∆𝑇 (E8) 

 

Where 

Heat transfer coefficient for turbulent cases:  𝛼𝑘,𝑡𝑢𝑟𝑏 =  
𝜆

𝑑𝑜
∙ 0,023 ∙ 𝑅𝑒0,8 ∙ 𝑃𝑟0,4 

Heat transfer area: A  

Temperature difference: ∆𝑇 

Leading to equation E9: 

�̇� =  
𝜆

𝑑𝑜
∙ 0,023 ∙ 𝑅𝑒0,8 ∙ 𝑃𝑟0,4 ∙ 𝐴 ∙ ∆𝑇 (E9) 

Where  

Thermal conductivity of fluid: 𝜆, a thermodynamic property to be found in table 

Diameter of orifice: 𝑑𝑜 a design property of the nozzle 

Reynolds number: 𝑅𝑒 =  𝑢 ∙ 𝑑𝑜 ∙ 𝜌 𝜇⁄ ,  

                                 where  fluid’s velocity: u  

                                                     density of the fluid: ρ 

                                                     the dynamic viscosity: μ 

Prandtl number: Pr, a thermodynamic property to be found in table 

From above it is seen that the only design variables involved are the diameter of the nozzle orifice and 

the velocity, all the others are parameters. This also mean that the diameter and the velocity are the 

means of optimisation. For the optimisation, nozzle data from the company Lechler are used (Lechler, 

2019). Each nozzle is described with following data; 
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• Spray angle [°] 

• Orifice diameter, 𝑑𝑜 [mm] 

• Flow rate �̇� [l/min] 

• Spray width B on a specified distance H [mm] 

• Differential pressure ∆𝑝 

Following steps will describe the process of optimisation: 

1. Start by checking the flow rate �̇� in the nozzle data sheet for the relevant pressure difference, a flow 

rate as low as possible is desired. The differential pressure is 3 bar. 

2. Calculate the velocity of the nozzle with following equation E10, where 𝐴𝑜 is the area of the orifice 

based on 𝑑𝑜: 

𝑢 =  �̇� 𝐴𝑜⁄  (E10) 

 

3. Determine the Reynold’s number and control the turbulent case. 

4. Calculate the heat transfer area, which will be based on the spray width B at the specified distance 

H. For the flat fan nozzle, the height of the spray at the specified distance are assumed to a tenth of 

the width. Since there are no information of the height the assumption is based on the pattern 

behaviour and the fact that there will be a spread of droplets, as could be seen in figure 15. The data 

sheet gives the width on the distance H = 500 mm for a ∆𝑝 of 3 bar.  

5. The temperature difference is decided to the difference between the wet-bulb temperature of the 

environment and the threshold temperature, ∆𝑇 = 6 unit of degrees. 

6. Calculate the heat transfer �̇� [W] with equation E9. 

By following the steps for a situation where the thermodynamic properties are based on water of the 

temperature 47°C (Havtun, 2014) and a flat fan nozzle with following data; 

• Spray angle 60° 

• Orifice diameter, 𝑑𝑜 0,9 mm 

• Flow rate �̇� 0,55 l/min 

• Spray width 525 mm on the specified distance 500 mm 

• Differential pressure ∆𝑝 3 bar 

It could be concluded that with the design illustrated in figure 17, influenced by the one described 

above, with an orifice diameter of 0.9 mm, a spray angle of 60° and the differential pressure of 3 bar, 

following characteristics could be achieved: 

• The velocity of the water will be 14,4 m/s 

• The Reynolds number will be 22159, which means that it is a turbulent flow 

• The required heat transfer will be 13958 W, approximated to 14 kW 

• This mean that a shower of 15 minutes requires an energy of 3,5 kWh to ensure that, from a 

distance of 500 mm from the nozzle orifice, the temperature is 30°C.  
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Figure 17. Design of flat fan nozzle, orifice diameter 0,9 mm and spray angle 60° 

Since the flat fan nozzles have a smaller spray area than the full cone and the hollow cone nozzles, the 

last two mentioned will have the purpose of creating the volume of mist. When studying the nozzle 

data for the conical nozzles, the flow rate and the spray width for each nozzle was compared to find a 

design that had a low flow rate and a wide spray width. The decision fell on the following two options: 

Full cone nozzle: 

• Spray angle 60° 

• Orifice diameter, 𝑑𝑜 1,15 mm 

• Flow rate �̇� 1,18 l/min 

• Spray width 560 mm on the specified distance 500 mm 

• Differential pressure ∆𝑝 3 bar 

Hollow cone nozzle: 

• Spray angle 80° 

• Orifice diameter, 𝑑𝑜 1 mm 

• Flow rate �̇� 0,2 l/min 

• Spray width 450 mm on the specified distance 500 mm 

• Differential pressure ∆𝑝 3 bar 

These nozzle data set the design for the conical nozzles. The difference between these two are the 

path of the swirl chamber. Figure 18 shows the full cone nozzle and figure 19 the hollow cone nozzle. 
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Figure 18. Design of full cone nozzle, section view presenting the existing swirl chamber with “whirl-

component”. Orifice diameter 1,15 mm and spray angle 60°. 

 

 
Figure 19. Design of hollow cone nozzle, section view presenting a swirl chamber consisting of a 

vortex screw component with large threads cause a whirl. Orifice diameter 1 mm and spray angle 80°. 

Since there are three types of nozzles in interplay, there are ways to arrange the nozzles. For an 

arrangement of full cone and hollow cone nozzles that will provide a uniform coverage over the impact 

area (Lechler, 2019), following arrangement of nozzles will be used, see figure 20. 

In the square arrangement; E is the distance between the nozzles; B the spray diameter at a distance 

of 500 mm; and O the overlap. If calculate with B based on the hollow cone nozzles it could be specified 

that the Mistwall will have a width of 450 mm, and a height of 850 mm. The flat fan nozzles, which 

purpose is to influence the mist with a decent temperature, will be placed in the centre of the plate to 

increase the possibilities to intersect with the droplets discharged from the conical nozzles. Figure 20 

shows the spray pattern for the whole mist plate. 
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Figure 20. The Mistwall in front view from a distance of 500 mm.  

Hollow Cone Nozzle – pink; Full Cone Nozzle – yellow; Flat fan Nozzle – turquoise. 

The Mistwall needs to be able to adjust in height. To make this possible the mist plate is attached to 

rails mounted on the wall in the shower place. This gives the user the opportunity to slide the Mistwall 

plate in position. The plate is hold in position with pressure and friction by two regulation knobs for 

which the user grab to slide in position and then rotates a quarter turn to hold that position. With this 

function, the mist plate could be mounted on the wall with its centre 1000 mm above the floor, and 

slide to a height were the highest point reaches 1625 mm above the floor or to a height were the 

highest point reaches 1225 mm over the floor. Figure 21 shows the initial position and if sliding to the 

extreme points.  
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Figure 21. Sliding function of The Mistwall 

The reason the handheld shower is attached, is a way to embrace the intimate hygiene. The only way 

to have a flow of water without activation from the user is to turn the showerhead in its placeholder 

so the holder could press the button. This is only possible in a height of the intimate area. The rinse of 

water around it, in a direction of going from front backwards to the anus, is a good intimate hygiene 

for women. It will also be easy for men to lift the scrotum to get properly clean. Since the handheld 

shower is flexible and could provide a flow of water if the button is pressed and hold, it is possible to 

rinse other body parts as well, as hair and scalp for instance. The main focus though, is that it is enough 

to use the mist and the mechanical movement to get clean. 

To conclude and give an overview of the mist plate, figure 22 and 23 captures the crucial parts of the 

Mistwall. In appendix E a list of all involved parts, assemblage and drawings are attached.  The material 

of the plate, the parts framing the nozzles are high density polymer with thermoplastic polyurethane 

(TPU) while the wall construction is made of anodized aluminium, this gives the plate a mass of 

approximate 6 kg. The plate is lacquered and could be delivered in three colours – chrome, brass and 

matte black, which will be further described in upcoming headline “Design”. 
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Figure 22. An exploded view of the mist wall; 1. Surface plate, 2. Nozzles, 3. O-rings, 4. Ground plate 

(mounting of nozzles and pipe construction), 5. Pipe construction with a T-coupling for attachment of 

handheld shower and tube to blender, 6. Handheld shower, 7. Wall mount, 8. Knobs for height 

regulation 

 
Figure 23. The mist wall with highlighted parts in colour. Colours are used for information, i.e. the 

final design are not using colours in the same manner. 
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The Skinbrush is an advancement from the concepts of body brush/cloth and provides the user to get 

clean only by the mechanical movement of stroking the skin, figure 24 shows the Skinbrush. 

 

Figure 24. The Skinbrushes, plain cloth (left) and bristle (right) 

To get clean without using chemicals is possible. The first time the microfiber cloth was mentioned in 

the project it was referred to as “the miracle-cloth”, and how it could cleanse with just a small amount 

of water and mechanical movement became of interest after the knowledge gained from the research 

insights. The way microfiber works is through attraction, the microfiber that builds up the cloth could 

attach themselves to the smallest, microscopic particles. Adhesive forces, known as van der Waals 

forces, cause the attraction between the microfibers and the particle. In a cloth there are millions of 

microfibers that hoovers up the particles that gets in their way. Even if the forces are on microscopic 

level, all these million microfibers use teamwork to apply forces that are powerful enough to remove 

particles and capture it in the cloth. The particles stay locked inside the cloth’s fibres until it is washed 

in hot (boiling) water or washed with a detergent, this unwinds the fibres and the captured particles 

are “released” (Woodford, 2018a).  

Microfibre is made of plastics, often a combination of polyester and polyamide. The size of the 

microfibre can vary widely. The smaller fibres, the better “hoovering effect”, microfibres cannot 

effectively remove something that are smaller than the fibres. Microfibres that are of a size 0,5% of 

human hair, around 0,33 microns, exists. These microfibres are smaller than most of the bacteria and 

some viruses, which means that they could be claimed as antibacterial (Woodford, 2018a).   

To use microfiber on skin surface would work in the same way as with the cleaning cloths. Forces of 

ions attract particles as dead skin, dirt and bacteria. This technology will be used to complement The 

Mistwall – in the mist instead of soap and in between showers for fresh ups. To explore the technology 
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a microfiber cloth developed for erasing makeup was tested during a period. A week of usage of the 

cloth showed that the microfiber cloth could remove makeup, without disturbing the health of the skin 

– the smooth exfoliating of wiping the skin gave a better result than expected. Next week, the cloth 

was used to “wash” armpits as a fresh up in between, with only the subjective reference of smell it 

gave a positive result. The test is explained in detail in appendix F. 

With the technology confirmed, the cloth was advanced in design. As the technology are based on 

mechanical movement, the bodily relation of stroking the skin wanted to be highlighted. The reason 

that humans are all unique individuals, looking different from each other, came in focus as there are a 

lot of different skin types. The way this cloth could embrace this was by making one smooth cloth and 

one smooth cloth with a bristle for body parts covered by hair.  

Both cloth surfaces are built up by; a body – providing an easy handle grip for different practices; a pad 

– to attach the cloth to the body; and the cloth – which could vary between a plain cloth or with 

brushes. Figure 25 shows how each part is related.  

 
Figure 25. Exploded view of the Skinbrush, from right; cloth (here plain cloth), pad, body, and handle. 

Starting with the cloth, the plain cloth consists of the smallest microfibres (0,33 microns) and have a 

shape that follows the pad. The user strokes the skin with the cloth and the microfiber will attract 

particles like dead skin cells, dirt and bacteria on a pore level. Tests of the microfiber cloth showed that 

it worked on oily skin and for moistened armpits as well – oil-based makeup as lipsticks was for instance 

removed with the cloth. The cloth is fastened to the pad with a thin rubber band, which makes it easy 

to remove the cloth for cleaning. Based on the microfiber cloth used for the test, the cloth needs to be 

washed 1-2 times a week and the cloth could be washed for about 200 times, which means that the 

same cloth could be used for approximate 3,5 years. The possibility to remove the cloth from the pad, 

makes it more flexible for usage since the rubber band could be fasten around the user’s hand instead. 

The difference between the plain cloth and the one with a bristle is that the brush suits better for body 

parts with hair. Since particles can get locked up in the hair, the bristle helps to sort these out so they 

can be tensed by the microfiber. The bristle is stocked into the woven microfiber cloth and made of 

nylon so it could be washed in the machine but still untangle the hair without getting stuck. Figure 26 

shows how the Skinbrush is used with the cloth attached to the body, and the cloth alone. 
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Figure 26. The Skinbrush in action, attached to the body (left) and the microfiber cloth alone (right) 

The shape of the pad is formed to provide a surface for the cloth to be attached to, and to connect the 

cloths to the body. The small holes in the pad provides water to flow through when the Skinbrush is 

used in water. For the grip to feel natural in the hand, the body have a width of 67 mm, the same as 

for the standard model of an iPhone 7. The body are shaped as half-cylindrical where the radius is 

influenced by a mean value of a common drinking glass, 38 mm. The length of the body is 135 mm. 

These measurements were tested by a woman with a hand-measurements represented as the 5th 

percentile in a table for anthropological data over the Swedish population (Boghard et al, 2015). For 

an even more comfortable grip, a handle is attached to body, clamped to the front edge of the body. 

At the inside bottom of the body three holes are placed, this is to prevent water to stay inside the body 

when used in water. The holes have also the function to make it easy to remove the pad by pushing 

fingers through the holes and push out the pad from the backside. At the back of the body a chamfer 

is noticed, this chamfer allows a stick to be keyed to the body to provide a comfortable method for 

cleansing the user’s back. Different configurations of the Skinbrush are illustrated in figure 27. 

 
Figure 27. The Skinbrush with, and without pin 

To estimate dirt was a need highlighted in the user analysis, since this often come to depend on 

subjective opinions. An objective way to measure cleanliness related to the skin’s condition was argued 

to be part of the story. Figure 28 shows The Meter, a pH-meter for skin surfaces. 
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Figure 28. The Meter; front view to the left, and to the right back view showing on/off- button and 

digital display. 

When measuring pH of a substance the numbers showed gives a value of how many hydrogen ions 

formed in a certain volume of water. The ions are formed of chemicals dissolved in water, called acids 

(pH < 7) or alkalis (pH > 7). An acid dissolved in water forms positively charged hydrogen ions, and alkali 

dissolved in water forms negatively charged hydroxide ions. An acidic solution contains of more 

positively hydrogen ions than an alkaline, which means that it has a greater potential to produce an 

electric current. Simply put of the principle behind, a pH-meter contains of a glass electrode with a 

neutral solution of pH 7 inside, i.e. the number of hydrogen ions are known. The glass electrode gets 

in contact with the solution being tested and measures the pH between the two solutions by measuring 

the electrical potential difference created through ions exchange. The pH-meter also contains a 

reference electrode, there to complete the electrical circuit. The type of pH-meter used for this 

application have only one probe, the two electrodes are built inside the probe. There are special 

electrodes developed for situations like measurements on the skin surface, these are called flat pH 

electrodes and produces only a small electric current causing no skin damage. The electrode body has 

a flat surface tip where both the sensing membrane of the glass electrode and the reference junction 

are constructed. This makes the tip suitable for measuring pH of a moist, soft surface like skin 

(Woodford, 2018b; Horiba, 2017). 

The flat pH electrode that will be used is a technology based on a similar flat pH electrode from the 

brand HORBIA. Their model 0040-10D is using an ion sensitive field effect transistor pH electrode 

instead of a glass membrane. This makes it robust, waterproof and low maintenance (Horiba, 2017).  
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The pH-meter is meant to be portable and flexible for usage. It is easy to handle with a diameter of 40 

mm, and a height of 186,5 mm standing in the stand and 156,4 mm when in usage. The meter is made 

up of a top containing all the electronics, a body protecting the electrodes and a pipe for the distillate 

water, and a bottom that works as a stand and protects the glass electrode when not used. To prepare 

the meter for usage the meter needs to be charged and filled with distillate water. To charge the meter, 

the top is removed from the body and connected to a charger with a micro-USB. When charged, the 

top is attached to the body again with help of the external nut. It is important that the top with the 

electronics is connected with the silver coated wires from the electrodes. To ensure this, the electrodes 

are attached to the top with a nut separately before the top are assembled to the body. Before 

attaching the top again, the pipe next to the electrodes in the body needs to be filled with distillate 

water. With a charged and filled pH-meter the measurements can begin. Figure 29 shows the internal 

design and involved parts. 

 

 
Figure 29. The pH-meter with involved parts 

Getting the skin surface moist, a first step of the measurement is to apply distillate water at the skin 

surface with the roller. Next step is to push the pH-meter against the wet skin, and the pH-meter can 

calculate a pH-value of the skin. See figure 30 for the process. 
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Figure 30. The usage of pH-meter in three steps 

For a pH-meter to work as planned, it needs to be calibrated before starting to use them. A pH-meter 

are calibrated by dipping it into buffers, test solutions of known pH, and adjusted accordingly. This is 

part of the maintenance of the meter and needs to be done when it is noticed that the meter does not 

performed as it should. Another influencing factor to take into consideration is that pH measurements 

of this type are depending on temperature. This meter will have a built-in thermometer and will 

automatically correct the pH measurements as the temperature changes.  

Focusing on the technology behind each artefact above, this headline will leave more attention to the 

design of the concept. The primary purpose with the design of the objects is to communicate ideas, 

which could trig a discussion and work as a mean for reflection and increased awareness. These objects 

are meant to be discursive design objects. A discursive design object could be originated from a norm-

critical perspective, but they are not aggressive or provocative. They have a more user-friendly design 

and could get the impression of being a product for a commercial market (Ehrnberger, 2017). 

The benefit having a physical object to design is the potential of providing a bodily experience which 

extends the experience perceived from words and pictures. Until this point it was argued if the design 

should be focused to provoke or to raise questions, or both. Design could be used to ascribe an artefact 

a gender as discussed previously. One way to provoke reactions could be to use a typical male design 

expression for a typical female artefact, and vice versa. A good example is the project with a drill and 

a mixer by Karin Ehrnberger (2017). The present research for this report turned out to become a 

research where the human body are perceived as genderless – cleaning and taking care of the skin, 

with or without hair, are performed the same way. Even if the “body-hair-question” might have a male 

dominance, for instance the frequently used word of grooming, both women and men have body parts 

with hair for the Skinbrush to embrace. To apply a norm-critical design based on typical female or male 

expression was therefore not an alternative. Instead, the artefacts would take form as genderless. The 

“genderlessness” would contribute to raise questions about the user of the artefacts – could men and 

women use the same products for hygiene care? It would also contribute to set a focus on the 

cleanliness norm as a genderless issue that belongs to all of us.  
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Several times the nature has been mentioned as female gender marked, which is why the following 

statement may sound contrary. The nature can be seen as a source of inspiration when aiming for 

unisex design, it owns an aesthetics that are not closely linked to gender (Wikberg-Nilsson, 2018). 

When discussing nature as gender marked, it is the phenomena and vision of the nature that could be 

associated as female and where hierarchical perspectives are involved; the nature is something that 

could be controlled and the human stands above the nature. Looking to the aesthetics of nature, there 

are a lot of examples how thrill and beauty are merged into soft and hard impressions, both typical 

female and male expressions takes form in the nature (Jahnke, 2007). To get a sense of ways to play 

with natural expressions for the design, a moodboard was created, see figure 31. 

 

 
Figure 31. A moodboard for inspiration.  

The moodboard was inspired by different material, like metals, tree and stone. The actual material was 

of more interest than colours, since colours have different meanings and could be associated with 

characteristics. For the shape to express naturality, straight lines and symmetric cross-sections were 

encouraged (Wikberg-Nilsson, 2018). Both the Skinbrush and the Meter are dominated by a stone 

inspired expression. Stone, hard and edgy, could in some opinions respond to typical male norms. The 

stone impression will therefore be given a round, polished surface since a glossier finish will be more 

decorative and perceived as more female. The two objects will have details of wood. The wood will 

give a soft impression in contrast to the stone. The smooth, polished surface will enthuse the round 

shapes. The surface of the wood will be matte in contrast the glossy surface of the stone inspired part. 

The Mistwall is inspired by, and have a dominance of metal, due to practical reason. The Mistwall’s 

plate is rectangular shaped, while the handheld shower embraces round shapes in contrast. To collect 

the three objects and form a collection, metal is reflected in the Skinbrush and Meter as well. Figure 
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32-34 shows three different collections based on the user’s choice of metal –brass, chrome and matte 

black. The reason to develop three different collections was to promote them as image creators.  

 

 

  
Figure 32. The Brass Collection and inspiration bathroom 

 

  
Figure 33. The Chromed Collection and inspiration bathroom 

 

  
Figure 34. The Black Collection and inspiration bathroom 
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To understand how these objects take part in creating an image for a character in the new narrative, 

the meaning of semiotics needs to be understood. Semiotics is a way to describe and examine how 

meaning could be created through products. Not just what a product communicates with words for 

instance, but also through the design of the product and how it communicates with the reality. 

Semiotics is a way to create significance; this idea guides us to awareness of the world as a creation. 

This is an active process of creation, where the people living in this world are a part of its creation and 

design. The way we interact in complex relations, both between humans and artefacts, creates this 

world both intentionally and unconsciously. Semiotics consists of two intertwined parts; the signifier 

and what is being signified. The signifier is experienced by the shapes we can see and touch in the 

objective, shared reality – what you can see, is also what I see. The signified is what we can call as the 

content, the meaning of the studied object, which is a subjective experience of how we feel and think 

when we interact with the object. When these two are intertwined they create a sign that 

communicates, and this sign is central in semiotics (Ilsted, 2002). The shapes and the material 

explained previously create the signifiers. The subjective experience of what is signified from these 

shapes and material are most likely affected by norms, and with design, the goal is to highlight these 

norms and to make them visible. The sign created of these are communicative and what is 

communicated should connect to the new narrative. The goal is to create a sign that communicates an 

attractive genderless way to perform hygiene practices that will lead to the same feeling as generated 

after today’s hygiene practices.  

If the semiotics of the objectives takes part in creating an image, what could be told about the image 

from the look of the objectives? Except having the nature as a source of inspiration, bathroom trends 

were explored to capture the meaning of “attractiveness” in the communication of the sign, see figures 

32-34 above. With the focus on natural material and how processed stone and wood gets in contrast 

to the metal, the design aims to a more exclusive design that responds to the bathroom inspiration. 

Imagine, for instance, the same objects but produced unitary in a coloured plastic as in figure 35. 

Compared to each other, will it give the same impression? The concept has now embraced the 

intersectionality of class and status as well, which was hard to ignore due to communication of 

“attractiveness”.  

 

 
Figure 35. Concept in plastic 
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Looking to how the objects responds to the communication of “genderless”, is an ongoing balance of 

what is expressed as female and what is male; stone – male, glossy surface – female; Round and soft 

– female, straight lines and edges – male. Some of the technological related design are balanced in the 

same way. The numbers and digitals at the Meter, which strengthens the scientific purpose behind, 

are for example ascribed more masculine. While the measurements of both the Skinbrush and the 

Meter are based on anthropological measurements of a woman. As noticed, to express genderless in 

this process have been to play and balance gender marked characteristics. This also derives to the 

name of the products, since words are also a way to categorise gender. The names are decided to leave 

no room for associations, straight forward in their communication, the objects are named as followed; 

The Mistwall, The Skinbrush, and The Meter. The names might be influenced by a comment from the 

interviews; 

“The toothbrush is the only genderless device in the bathroom, the producers cannot even come up 

with a name for it – just toothbrush” 

/Man born in middle of 1980s 

As discussed in the introduction there exist a need to see the social constructions behind energy 

consumption, this will provide a new perspective in the work for change towards a more sustainable 

future. This new perspective focuses how norms, behaviours and social interactions affects the way 

energy is consumed, how people think of the environmental issues and the climate threat. Even if the 

focus is on the behavioural change regarded to hygiene practices, the technologies involved in the new 

narrative are also part of the work towards sustainability.  

The Mistwall contains ten nozzles of three types, these three types produce different flow rates of 

water for the given pressure difference of 3 bar; 

Flat fan nozzle: 0,55 litres/minute 

Full cone nozzle: 1,18 litres/minute 

Hollow cone nozzle: 0,20 litres/minute 

This means that water flow rate for the Mistwall is 6,34 litres per minute. The estimated heat transfer 

required for mist shower to respond to the temperature threshold is 14 kW. A “normal” shower is 

estimated to last for 15 minutes which means that the energy required is 3,5 kWh. To give the situation 

a context these numbers are compared to a regular shower with today’s permissions. Table 2 explains 

a shower of 15 minutes, performed with a regular shower of today and the Mistwall. 

Table 2, data for comparison between a regular shower and the Mistwall: 

 Regular Shower (E.ON, 2019) Mistwall 

Water consumption 12 l/min 6,3 l/min 

Consumed water after 15 min 180 litres 94,5 litres 

Consumed energy after 15 min 6,7 kWh 3,5 kWh 

 

It is concluded that with the use of the Mistwall, it is possible to save approximately 50% in 

consumption of both water and energy. It needs to be mentioned that this number could probably be 

increased with optimisation and tests with prototypes. For instance, the pressure difference could 

probably be reduced since the user could get a nice experience without maximum water pressure, and 

this will decrease the flow rate. What is important here is to show that the Mistwall produces a 
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reduction of both energy and water consumption. Even if the temperature of the incoming water for 

the Mistwall is higher (47°C) than for a regular shower (~40°C). 

Examine the Skinbrush from an environmental perspective it cannot be ignored that microfiber is 

produced by polyester. Polyester is often produced by fossil oil, which are a non-renewable resource, 

and the fibre is not biodegradable. The production of polyester is energy-intensive, the required energy 

for producing fibres of polyester are three times more than the energy for cotton. A way to respond 

to the environmental impact of polyester is to produce it from recycled material, it could reduce the 

energy consumption with 70%. Material that could be used are recycled PET-bottles, waste-material 

from fabric- and plastic industries. The amount water required at production is not as high as for the 

cotton industry, and polyester have not the same problems regarding chemicals (Konsumentverket, 

2017). 

Another environmental impact of microfiber is that polyester can contribute to the pollution of 

microplastic in oceans and rivers when they are washed, even if it is made of recycled material. 

Pollution is greater for those fabrics where the construction of fibres is looser, for instance fleece 

material, since the fibres could easier let go from the material. For these reasons there are things to 

think about when washing the cloth. Use liquid detergents instead of powder and wash in lower 

temperature, 30-40°C is enough. This will reduce the wear of the product and the contribution of loose 

microparticles. Another idea is to use a washing bag, a washing bag of recommendation is the one 

from Guppyfriend which have a patent solution that “filters out the tiniest microfibers released from 

textiles during washing”. The washing bag is designed in micro-filter material and collects the fibres 

and makes it possible to dispose them properly (Guppyfriend, 2019).  

Even if the microfiber depends on other environmental solutions and needs to be produced of recycled 

material to be consider as environmental, the Skinbrush is still perceived as more sustainable 

compared to soaps and cleansers used today. It will reduce both the number of plastic packages and 

chemicals in the bathroom. There are benefits of using microfibers and, for instance, there are 194 

matches when typing “microfiber” at the search field on the website for products eco-labelled with 

Svanen. Svanen is the official eco-label of the Nordic countries. In Sweden, the eco-label is owned by 

the government, and works on their mission without any profit interests (Svanen, 2019).   

When developing the final concept there was a desire to reduce the overall consumption, and the 

artefacts should not require any addition to work properly. Unfortunately, this was not possible for 

the Meter. To work as intended a solution of distillate water needs to be created at the skin surface. 

This means that the user needs to buy distillate water which could be found on pharmacies for 

instance. It was discussed that, since there are only a few droplets needed to create a sufficient water 

solution, the water pipe in the Meter needs to be filled only a few times a year. The consumption will 

be low. The sensitive parts of the pH-meter are the sensors and electrodes, by building them into the 

body and have a top which could be dissemble, makes it possible to change them if they broke. The 

Meter will also be rechargeable, no batteries are needed. 

As mentioned in the introduction, UN:s sustainable development goals stresses the need to see energy 

practices and social structures as interlinked. Here are some examples on how this research and 

concept will respond to the goals as a concept of interlinking. Figure 36 shows the goals taken into 

consideration. 
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Figure 36. The UN:s sustainable development goals highlighted in the project (source: UN, 2018) 

The climate change is affecting us all, worldwide, it is no longer a threat – it is rushing forward to a 

crisis. Serious actions need to be taken before it is too late. With education, innovation and observance 

with respect to the climate, necessarily changes for sustainability could be made. This research merges 

innovation and observance, since new innovations seen today yet does not challenge an unsustain 

lifestyle (UN, 2018). In matter of fact, saving innovations and efficient technology could cause a 

rebound effect and people care less about saving (Gram-Hanssen, 2014). By stress the change of how 

a practice is performed based on the social structure behind could, together with innovation, lead to 

a more sustainable practice and a way to take action. 

Even if the goal focuses on energy supply, the universal access to energy, increased energy efficiency 

and the increased use of renewable energy, the research is still relevant to reach the goal. By reducing 

the amount energy used for hygiene practices, will as well reduce the need of fossil energy. Even if 

renewable energy solutions get more efficient, trustful and cheaper each day, our consumption of 

energy is still unsustainable (UN, 2018). As this research have showed, the consumption is based on 

behaviours and norms.  

Gender equality is about an equal distribution of power, influence and resources. The goal consists of 

an equal right and opportunity to be an active citizen and take part in forming the conditions for 

decision making. Questions about energy, climate and environment have a great impact in the society, 

and in the individual’s life as well. There are researches that points out that men and women have 

different perceptions about the climate change and environmental issues, women are more concerned 

than men. If men and women values climate differently, and if they look at the energy system in 

different ways, there will be problems if the representation is unequal in all parts, and for all levels in 

the society concerning these questions. The importance of having a gender perspective in the energy 

research is to understand how resources, influence and power are distributed. Looking to practices 

related to households there are gendered presumptions as discussed in the introduction. This project 

aims to question these assumptions by providing a concept which questions a gendered practice and 

focus on the human body as genderless (Energimyndigheten, 2015; UN, 2018). 

Water is essential for our existence, yet a third of people in the world lives without fundamental 

sanitary. In Sweden we are using 140 litres of water daily per person. For personal hygiene the 

consumption is about 60 litres. Comparing these number to a person in Ghana which uses around 40 

litres of water per day, it can be concluded that the water distribution in the world are unequal 

(Rosengren, 2019). One of the milestones of this goal is to make the water consumption more efficient 

and provide more sustainable water supply to target the water shortage and decrease the number of 

people suffering from this. Sweden has been liberated from this issue, but with the warm and dry 

periods that have been experienced during the last years many parts of the country have suffered from 
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water shortage. Even if a warm summer, like the summer of 2018, could be a particular event, there is 

a risk that upcoming summers will follow the pathway since levels of the groundwater are still below 

normal levels for the season. With climate change the risk with periods of water shortage and drought 

will increase with a higher average temperature, even for countries like Sweden. Groundwater levels 

are highly dependent on water produced during winter, for instance from snow melting, when it does 

not compete with vegetation and evaporation. It is therefore of significance to see water as a finite 

resource (SMHI,2019; HaV, 2018). For the concept to reduce water consumption and use the water 

more efficiently was important. 

The concept strives to have a zero consumption by reducing products that are used for short term 

usage. By eliminating products through the use of the Skinbrush is one way of transformation towards 

a sustainable consumption. The Meter will also contribute to a reduced consumption by the proof that 

the use of products harms the skin rather than making it better.  

The question raised in the introduction of the phase, which norm to take advantage of or to challenge, 

have been central in the development of the artefacts – both the technical development and design. 

The presence of water to get clean are for instance one norm that could not be disregarded, the 

significance of water was too important due to user insights. Instead, it was challenged by removing 

the flow of water and use humid air caused by atomisation. The norm of how men and women practice 

hygiene in different ways, with different types of products, is challenged by the Skinbrush. Both 

genders only need one appliance to get clean on an antibacterial level. As could be seen from the 

interviews, there exists a norm of science where hygiene practices get a medical meaning. This norm 

of science is used by adding the digital Meter, giving numbers on the skin’s health.  

During the realisation of the artefacts, there was a fine line between research objects and commercial 

products to balance. On one hand, there was a desire to have concrete artefacts which could invite the 

new narrative as a method for change and create discursive design objects for research. On the other 

hand, what is real enough for the research, and when does the objects get too real and more evaluated 

as solutions instead of tools for exploration? Or could they combine a new way of practice which could 

be realised? As mentioned, discursive design should express usability.  

For the mist to become more real, the technology of atomisation was explored. Quite soon in the 

process the problem of heat transferring occurred. To show that the mist was comfortable enough for 

usage became important. User insights from the concept evaluation dismissed the idea of floor-

heating-shower because of the temperature issue, and heating is one contribution to the generation 

of the feeling after – “to feel warm”. The technology needed to be developed due to this issue but still 

reduce the consumption of energy and water. To estimate the situation, and thereby make it possible 

to perform calculations, resulted a value which could show that heat was transferred and correspond 

to the temperature threshold. The calculations are based on an approximated situation which needs 

to be take into consideration. If the focus was to develop the shower mist into a commercial product, 

this would be tested more accurate with prototypes to really confirm the heat transfer since it is hard 

to estimate the water behaviour. The impact of the conical nozzles is, for instance, not tested or 

explored. It is also possible to optimise the nozzles even more, but with time limitations it was decided 

that the result presented was enough. Since the estimated value was based on approximations, the 

situation was also compared to the patent for the Nebia shower which illustrate a successive example 

of transferring heat with spray nozzles. The difference between the Mistwall and the Nebia shower is 

that the Mistwall builds on an idea that the user is enclosed in a mist which makes the skin moist so 
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the dead skin could be removed with the friction caused by the mechanical movement.  The Nebia 

showerhead, positioned as traditional shower, are perceived to still be building on the principle of 

standing beneath a flow of water. For instance, the Nebia shower uses full cone nozzles whom spray 

patterned are crossed by jet streams of water.  

The handheld showerhead of the Mistwall was discussed several times if it was necessary. The short 

answer is; “No – it is not necessary”. So, how come the final design ended up with a handheld 

showerhead? The handheld showerhead was first an argument to show how the mist could take part 

at a present market, to make it more user focused. It could be part of the transformation and then 

slowly removed as the concept of only using a mist was more established. Then was the argument that, 

since the Mistwall is an object for the research, there would not be necessary with the perspective of 

a present market – the mist is enough to show how to get clean without using a flow of water. The 

main reason why the final design consists of the handheld shower is the way it embraces intimate 

hygiene. Without the bidet, there are no convenient way for women to take care of the intimate 

hygiene. With just a mist, a cloth or similar would be necessary. By using a flow of water is enough 

since it is the area around the sex that needs to get clean, it will take care of the hygiene “inside” by 

itself – one of the amazing functions of the body.  

Making the artefacts more real brought the technology into the research. The Mistwall for instance 

have become an artefact highly dependent on technology. As been discussed in previously phases, the 

believe in technology for change and ecomodernism are debateable, now all of sudden this project 

ended up in high-technology product. The Mistwall is meant to take part of a new narrative that 

encourage a more sustainable future, its purpose is to show how practices in this narrative could take 

form. It is the combination of the three artefacts that will create this new narrative and therefore, the 

focus are not on the technology – it is on the new behaviour supported by technology. This will be 

further discussed in the final of the report since a new story of hygiene practices now could be told.  
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It is time to conclude how the concept has been developed to answer to the purpose of the research, 

with the presented design objects, a new narrative could be told. The new narrative will provide the 

reader with a holistic perspective of how hygiene practices could be performed with the developed 

concept. 

Looking back to what is told by interviewees, hygiene practices are affected by norms related to 

cleanliness, civilisation, status and gender. The expression “clean and tidy” are well-pronounced today 

which could find its explanation in the history of hygiene. For instance, when hygiene was a way to 

prevent epidemics of cholera and you did not want to be perceived as a source of infection. Hygiene 

practice today are strongly connected to showers, to get clean includes rinsing in water. Products have 

also introduced behaviours in the bathroom which separates genders and builds up expectations on 

how an individual should relate to hygiene based on gender.  

The presented concept of how hygiene practices could take form in a more sustainable manner 

consists of  the Mistwall which requires less energy and water, the Skinbrush which offer a way to get 

clean on an antibacterial level without detergents, and the Meter that could inform the user about the 

health of the skin. All three artefacts are built on technological solutions which makes the concept 

contrary to what was found in the research phases; that a change for sustainability cannot depend on 

only a material aspect. The smart technology will not solve the environmental issue alone, temporal 

and conventional dimensions needs to be considered as well.  

It is argued that these artefacts build up a concept that will change behaviours, let’s have a look how 

each persona could relate to the new manner to perform practices of hygiene. These are fictive stories 

on how the personas could react based on characteristics from user insights. 
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Above fictive stories are told to demonstrate how the concept creates a contemporary image of the 

users. They are told to show that the technology and the material dimension takes form together with 

the temporary and the conventional, how the rationales could form a new pathway for the practices. 

The image is built on the existing believe in science and technology, the status connected to hygiene, 

and the self-affirmation of being a person who knows about hygiene and yet are concerned about the 

environment. With the believe in science and technology, a digital tool as Meter comes in handy 

because it says that you are a modern person believing in science. The Mistwall captures the feeling 

generated and the engagements involved in showering. Together with the Skinbrush it provides a new 

way to get clean, by highlighting the mechanical movement instead of the rinse with water. The 

concept was developed by seeing the practice as a service. Built on what the user needed to receive, 

to generate the same feelings as for a traditional shower. They needed to feel clean, and they wanted 

the same type of engagement involved. The known way to emerge these feelings was through a 

shower. The concept wants to illustrate a new way that encourage the same feelings. 

Getting back to the vision of Resource man, how would he adapt in this the new narrative? He would 

probably like the Meter, giving him the feedback of a less resource-intensive use of showering that 

provides results. He likes the way the Mistwall has used technology to reduce water and energy 

consumption. A concept that seems to match well with the ideology of ecomodernism. The contrast 

though is that the concept does not focus on Resource man. It is based on different norms, and if 

Resource man appreciates the technology behind, The Spiritual Soul are encouraged by the act of self-

love. What also differs is that this new technology forces Resource man to change behaviour. To get 

clean in the Mistwall means that user needs to remove dirt with mechanical movement and with less 

water, instead of letting amounts of water rinse of the dirt. While the vision of Resource man excludes 

behaviours that does not fit with the vision, these concepts force a behaviourally change with 

technology. Exclusion are discouraged by taking in perspectives of the conventional and temporal 

dimensions. 

In the introduction phases it was discussed how energy practice could be seen to “doing gender” in 

the households, hygiene practices are no exception. Focusing the concept away from what separates 

gender in the bathroom and instead encourage human bodies whatever they may look like, the 

concept questions the purpose for hygiene practices to “do gender”. To have this human focus are also 

the way to respond to the perceived ignorance of people when developing for more efficient energy 
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practices. A lot of the new technology focuses on feedback to the users, which often does not make 

sense or any difference. The way this concept provides feedback are through the Meter. Instead of 

showing how resource-intensive practices becomes less intensive with kilowatt-hours, the Meter will 

show; less showering will get you a healthier skin. The feedback could be perceived as more directed 

to the user, the positive effect is more relatable. Looking to the amounts of money related to the 

beauty industry it could be concluded that a healthy, nice looking skin is something that people strives 

for. If the environmental reasons are not good enough for a change… Figure 37-39 shows the concepts 

in action. 

 
Figure 37. A woman taking care of her hygiene with the Mistwall and Skinbrush, the way she could 

finally stroke her skin and massage the body in the humid air gives her a feeling of invigoration. She is 

The Spiritual Soul who finally can perform these practices with love, and without the guilt of having 

an unsustainable behaviour.  
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Figure 38. The meter used by a man who strongly believes in technology, he used to be The Daily 

Cleaner before The Meter entered his life. 
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Figure 39. No matter how your skin looks like, the Skinbrush will clean your skin. 
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To challenge existing norms is hard. Especially when these norms are seen as a human right, connected 

to well-being and the history aspects of developing a civilised society. When it was realised that 

behaviours related to hygiene are resource-intensive practices performed in the household, and a 

luxury developed in countries like Sweden. It was clear that this was one focus-area to explore with a 

norm-critical perspective. These practices are interlinked and dependent on different norms; 

cleanliness, status, gender, health, wealthy, class, and generation, to mention a few. The question was: 

How could these norms be challenged and simultaneously stimulate a more sustainable way to 

perform the practices?  

Research stresses that energy consuming practices needs to be seen as results of social structures to 

find ways to make these practices more sustainable. A first step was therefore to understand the social 

structure behind with empirical insights. To get empirical insights that could cover a solid ground for a 

generative design process, both users experience of performing the practice was explored and a 

research of what the practice actually involves. By using methods developed from theories as practice 

as a unit of design, norm-critical design and seeing the performance of practices as usage of a service; 

user’s insights, implications and needs could be understood. The approaching design process 

encourage these insights, the norms behind the insights, and generated discursive design objects to 

respond to these. The discursive design objects are supposed to highlight the norms behind, and still 

relate to usage. The design objects will hopefully generate questions, reactions and opinions about 

hygiene and sustainability at the observer. The purpose is to cause a reaction at the observer with the 

objects and implement a reason to change behaviour.  

Even if the final concept is realised with technology it was important that it consisted of the 

dimensional combination of; the material, the conventional and the temporal. In other words, the 

concept takes part of a new narrative, telling about hygiene practices, where the focus is on the 

behaviourally change created from the exploration of these three dimensions. The technology of the 

concept should not be seen as a solution alone. The need to realise the objects to show on their usage, 

created a perspective of market focus. Suddenly, these objects needed to be understood from a user’s 

perspective. This could be seen when the concepts were evaluated by participants from the interviews; 

it was hard to not see the objects as commercial products and reconcile with the thought that this was 

a new way to tell a story about hygiene. How the concepts were received by the participants in the 

evaluation affected the development of the final concept. There was a desire to respond to the users 

– the concept needed to be understood by the users to work, right? It is hard to say what is wrong and 

what is right here, but was there a chance that the concept had become too realised and now could 

be seen as commercial products instead of objects for research? At the same time, with the realisation 

it was possible to present objects that were more relatable and had a “deeper” incitement for change– 

they showed on a possible way to perform hygiene practices. The purpose with the design objects was 

to work as catalysators for thoughts and reaction. Even if these reactions were market-focused 

responses, there where reactions to read and analyse. If the objects had been too abstract it could 

have been hard for users to visualise the bodily experience. 

As discussed, these artefacts are meant to challenging existing norms; as the Mistwall challenge the 

cleanliness norm of using flowing water, and the Skinbrush gendered norms regarding products. They 

also take advantage of norms; the Meter and beliefs in science and technology. Another norm that 

came in focus with the design was the one of class and status. Since the objects have a design that 

could be associated as exclusive, based on existing bathrooms trends, the result could be seen to 

enhance class and status. Is the concept a creation of a concept of sustainability only for those who 
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afford it, and the design excluding those who cannot afford it? This leading to a design which 

strengthens this group of people as environmental heroes. At the same time, the group who could 

afford an exclusive design are probably those who also affect the environment more negative with, for 

instance; higher consumption, travels, transportations with car instead of collective transports and 

larger households to heat. Could it even be a good idea to see this group as first adapters? These 

questions still remain, but it can be concluded that the perspectives of class and status came to affect 

the project. Another proof of how these practices are dependent on an intersectional, social structure.  

Norms related to class and status were probably not the only norms affecting the project unintended. 

There is a risk when I, as a white, privileged woman, have interpreted other person’s experience and 

based a research on these interpretations. Could that be norm-critical enough? For instance, to say 

that the design is genderless and attractive is not right because in some way, even if known theories 

are used, it is based on my personal opinion. This is a good example of why it is hard to be norm-critical 

in an approach when there is still a person behind. A person is affected by norms, and even if this 

person tries to be aware, there are still presumptions and beliefs that impact the perspective 

unconsciously.  

Finally, have the research success by implementing a new narrative encourage a more sustainable way 

performing hygiene practices? This has only been discussed with people involved in the project, no 

proper method has been used for exploration which is why it is only mentioned in this discussion. 

Already after the interviews, participants started to take contact to ask question about their hygiene 

routine or tell how they have changed in behaviour. 

Our discussion made me think about my behaviour, I have actually stopped to shower every day. I 

have started to think more about what I have done and if it is necessary to shower.  

/Man born in middle 1950s (The Daily Cleaner) 

Since we talked it feels like I see articles and information everywhere about both water shortage and 

how we disturb our body’s function with too much showering. We need to stop this hysteria! 

/ Woman born in middle 1950s (The Spiritual Soul/The Daily Cleaner) 

I was the most disgusting, right? 

/Woman born in early 1990s (The Dirty One) 

You know, I have stopped using shampoo every time I take a shower. It did not feel good to use so 

much of a product, with chemicals and all that… 

/Man born in the late 1980s (The Booster/The Daily Cleaner) 

This proves that if we start to discuss these norms, and question how these practices have generated, 

change is possible. When the final concept has been discussed and presented, the reactions are 

positive; the Meter feels innovative, the Skinbrush are fantastic, and the Mistwall feels nice – like a 

steam sauna. When the question comes to if this could be the new way to perform hygiene practices 

with respect to environmental resources, the respond is often; “But, I could just shower for a shorter 

time?” The way hygiene practices are performed today are convenient, it is comfort and you get clean 

– just like Elisabeth Shove writes. The problem is that, even if shower timers and other feedback 

devices have been developed, people do not change their behaviour. That is why this report argue that 

the presented concept will create a new narrative that will encourage a more sustainable practice – 

because it will change behaviour with help of technology, based on the social structures behind today’s 

behaviour. To test the concept and receive comments that could be evaluating for the project would 

require that the objects were tested in a real environment. For future advancement this would be the 

next step, develop functional prototypes and test the concept for a period of time. 
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The purpose of the presented report was to visualise with norm-critical design how energy practices 

related to hygiene are socially constructed. By showing this the report argues for a change towards a 

more sustainable way of performing the practices. The result is encouraging a new narrative were 

discursive design objects plays the material dimension of the narrative. For change to take part, the 

narrative also contains a conventional and a temporal dimension. With the three dimensions 

interlinked in the new narrative it is understood that the practice depends on rationales of norms and 

behaviour. By highlighting the norms and behaviours behind these rationales with norm-critical design 

and discursive design objects, the new narrative is illustrated and leaves room for bodily experience 

and reactions. 

The new narrative is told with a Mistwall which atomises water into a humid mist, a Skinbrush of 

microfiber providing cleaning of the skin on an antibacterial level, and a Meter used to measure the 

condition of the skin through pH-value. The story tells about a user who have access to a “shower” 

which consumes 50% less water and energy, and where the user removes dirt and dead skin with a 

mechanical movement in the humid air of the mist. The user will not use this shower every day since 

the skin’s condition is measured with the Meter and it could be estimate with numbers when it is time 

to use the shower. The user knows that too frequently showering are bad for both the skin and the 

environment, and who does not want to have a healthy-looking skin? For fresh ups in between the 

showers, the user has The Skinbrush which she/he strokes over the skin in gentle moves. Since the 

brush is made of microfiber, it hoovers all the dirt, bacteria and dead skin particles – all that could 

cause smell.  

These three objects offer a change in behaviour by challenging and taking advantage of existing norms. 

The Mistwall challenges the cleanliness norm of having flowing water to get clean, and instead using 

humid air. The Skinbrush challenges gendered norms related to products, by focusing on the 

mechanical movement of removing dead skin and dirt and provide a genderless way to get clean. The 

Meter takes advantage of norms that relies on today’s beliefs in science and technology, creating a 

feedback device which gives the relatable feedback of the skin’s condition. Together, the three objects 

in figure 40 create an image for the users to adapt in the new narrative.  
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Figure 40. The discursive design objects contributing to the new narrative. 
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The interviews were contextual interviews in the homes of the participants. Each interview lasted for 

about 45-60 minutes. All the respondents had Swedish as their first language, therefore, the 

interviews were held in Swedish. Following questions, related to the elements of the theory of 

practices, were used to moderate the interview. What could be noticed was that the topic engaged 

the respondents, the interviews become more of conversations where the respondents told stories 

related to the subject. This was encouraged since the purpose with the interviews were to 

understand the present story of hygiene practice. The respondents were of different generations and 

gender, as could be seen in this appendix. There were 50% females, and 50% males. A majority of the 

respondents were born in the 1980s. The respondents were informed that their participation was 

anonymous since the discussions could be perceived as private. 

 

The individual 

Gender? 

Age? 

Household: Where do you live? What type of household? Partnership? Children? 

Occupation? 

Facts about the behaviour – present time? (technologies) 

What defines the expression of personal hygiene and cleanliness according to you? 

What is your relation to hygiene? What does it mean to you personally? 

What does your routine consist of? 

When do you perform this routine? How often? 

What are required for your routine to take place in the way you desire? 

Are there any specific products of appliance that you need to take care of your hygiene? What does 

your consumption look like – how much do you use and what happen when they are finished? 

Facts about the behaviour – historical? (technologies) 

Has your behaviour always been the same or would you say that it has developed? In that case, how? 

What, looking from a historical perspective, has been the reasons behind the possible development? 

Know-how and habits 

How have your thoughts about hygiene developed? 

How did you get the knowledge about performing practices related to hygiene? (cultural, childhood, 

friends, etc.) 

Have you experienced anything that has been affected your behaviour? (trends, marketing, rumours, 

etc.) 

Rules 
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Generally, would you say that there exists explicit rules and norms about hygiene? 

Is there any difference between, for instance, cultures, generations and gender regarding norms 

related to hygiene? 

Would you say that these norms and rules affect you? 

Engagement 

Looking beyond hygiene as a protection of diseases, does the expression of hygiene and caretaking 

consists of something more to you? 

What makes you proceed with your present behaviour? 

What could make you change your present behaviour? 

Sustainability and the future 

Thinking about a sustainable future, how would you illustrate hygiene practices in that future? 

Could you manage to change your behaviour if that was necessary? What would be difficult to 

change? 

1. Gender: Male 

Age: 30 

Occupation: Student 

Household: Stockholm, condominium. Partner, no children. 

2. Gender: Male 

Age: 30 

Occupation: Student + Employed by hours 

Household: Stockholm, rental apartment. Partner, no children. 

3. Gender: Female 

Age: 77 

Occupation: Retired 

Household: Gävle, house. Married, no children at home. 

4. Gender: Male 

Age: 91 

Occupation: Retired 

Household: Gävle, house. Married, no children at home. 

5. Gender: Male 

Age: 64 

Occupation: Doctor 

Household: Gävle, house. Married, no children at home. 

6. Gender: Female 

Age: 64 

Occupation: Dentist 

Household: Gävle, house. Married, no children at home. 

7. Gender: Female 

Age: 32 

Occupation: Maternity leave/Nurse 

Household: Stockholm, condominium. Partner, one 2 months old baby. 
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8. Gender: Female 

Age: 34 

Occupation: Maternity leave/Doctor 

Household: Stockholm, condominium. Partner, two children - one 2-year-old resp. one 2 

weeks old baby. 

9. Gender: Female 

Age: 25 

Occupation: Student + Employed by hours 

Household: Stockholm, condominium. Partner, no children. 

10. Gender: Male 

Age: 31 

Occupation: Doctor 

Household: Stockholm, condominium. Partner, two children - one 2-year-old resp. one 2 

weeks old baby. 

11. Gender: Male 

Age: 36 

Occupation: Manager 

Household: Stockholm, condominium. Partner, one 2 months old baby. 

12. Gender: Female 

Age: 43 

Occupation: Dentist 

Household: Gävle, house. Married, two children; one daughter 12-years-old and one son 7-

years-old 
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A more detailed description of each concept generated in phase three. 

The first concept looking for merge the heating used for floor heating with heating of water for 

shower. By having the pipes for warmwater connected with the floor heating. The design provides a 

way for the water to get heated during times of the day were the energy production is lower – at 

nights for instance, and with the warm water stored in isolated tanks. One of the functions with floor 

heating is that the user could control the temperature with a regulator. The regulator provides a way 

for the user to control and get feedback over the temperature, and the concept would take this 

further by also inform the user of the required energy consumption. The concept is designed to 

question and cause awareness about consequences of luxury, wellness and status. Floor heating is a 

luxury, and an expensive comfort. The floor heating is one way to see what a person is willing to pay 

for comfort. What is discussed with the concept is the fact that the heating used for shower is higher 

than what will be used for floors. At the same time, if it is only about to get clean, is it that much of 

an effort to spend 5 minutes in a shower with the temperature of 25-27 °C? The concept is illustrated 

in figure B1. 

 
Figure B1. Concept with floor heating. Add sketch next to this one. 

 

The second concept related to bathroom as the environment for hygiene practices establish the 

concept of reusing. For instance, amounts of warm water are flushed away from the washing 

machine, what if this water could be reused for shower? Another situation of resource waste is the 

water that rinses the body, what if this amount of water could take its way through the toilet before 

heading to the sewer system? The concept is built around the concept that each household have one 

quota of water, and this amount of water could be reused within the household with help of central 

purification and isolated storage tanks. If the technology is advanced in this direction, is this a system 

that the believers of eco-modernism could adapt to? Would they admit that it is clean enough to 

shower in water that you know are transmitted from your washing machine? Figure B2 describes the 

concept.   
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Figure B2. The bathroom based on a water quota. Sketch next to. 

The last of concept capturing the greater picture are focusing to reduce the amount of water. Plates 

at the walls in the shower space generates a mist so the user could stand in the place and get a 

humidify skin. The moisturised skin could then be removed in mechanical movements. A handheld 

shower is attached to be used for rinsing hair and intimate parts, this shower concept only provides 

flowing water when the user press and holds the button at the handheld shower. This concept will 

question the resource intensive practice of warm water flowing, maybe not even touching the body. 

Figure B3 shows the concept.  

 
Figure B3. Mist concept. Sketch next to 

 

The first concept is a re-design of the bidet. The bidet is a French word for pony, and it was 

developed in French at the 18th century by a royal furniture maker. The bidet was developed as a way 

to clean intimate parts even if the regular bath was only once a week. The bidet was also used at 

more exclusive brothels so the women easily could wash between customers. The purpose of the 

bidet is still to make it easier to take care of intimate hygiene. In a research performed by Villeroy & 

Boch Gustavsberg it was showed that the interest for the bidet in Sweden are relatively high – 24% of 

females said they had or wanted a bidet, but there was only 4% that owned a bidet (Zwahlen & 

Naerdal, 2010). The reduced popularity of the bidet is assumed to be connected with the more 

frequently showering. Discussing the bidet with women it becomes clear that the bidet has a purpose 

in the bathroom, but it is too complicated to use – it is easier to take a shower. Testing a bidet there 

are several areas for improvement. It is hard to understand how to sit on the bidet, should the water 
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source come from behind or in front of you? The way the legs are spread is uncomfortable, it 

requires a wide spreading. The overall experience is that the bidet is not designed for a woman, but 

women are the main target group. With design gives also the opportunity to provoke reactions about 

gendered norms. The suggested design, see figure B4, is designed for women but could be used for 

men to wash the area between anus and scrotum, a warm place where bacteria flourish. The best 

way for a man to use the bidet is then to sit and have water coming from behind. A position that 

could cause feelings of vulnerability and discomfort, also a position used by many women when using 

the bidet.  

 
Figure B4. The bidet 

The next concept presented was called “dry-soap” and used the popularity of dry shampoo as 

inspiration. The concept consists of a device with one surface with a bristle. Through the surface an 

“enzyme-powder” was exposed. The powder is then to be applied in armpits with the brush and 

thereby creating a sour environment. The sour environment creates an unpleasant for the bacteria to 

flourish. With this design it is possible to play with different visual idioms. For the present design 

suggested, see figure B5; one design is edgy and suited better for a man’s hand, but coloured in 

pastels and light colours; the other design is soft forms and a grip adjust for a woman’s hand but 

coloured in a dark colour with a powerful accent colour.  

 
Figure B5. The dry-soap 
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 The last concept is built on the technology of “miracle-cloth” as it was named and market when 

launched, or microfiber cloth as referred to today. The cloth attracts the dirt and dead skin from the 

skin and capture it within the cloth until the cloth are washed in machine. The concept would work 

as a fresh up between showers and provide a clean skin only by the mechanical movement 

performed. To be user-friendly the cloth is attached to a handle. The cloth could apply to two types 

of design, one brush and on plain surface – to suit all types of skin, see figure B6. 

 

  
Figure B6. Miracle brushes 

The first concept to estimate cleanliness and/or dirt are a pH-meter suited for skin. Since a pH-value 

can give a number on the health of the skin this meter would give a scientific value that people could 

use as s source to evaluate. The purpose of the meter is not only for the user to understand that an 

overuse of warm water and aggressive cleansers could disturb the health of the skin, it is also an 

appliance that could be a part of the user’s image. When having guests notice that the household are 

well-informed in both health and environmental issues the users could get the positive vibe of being 

first adopters. The pH-meter are illustrated in figure B7. 

 

 
Figure B7. The pH-meter 
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The second concept of valuing is a tool that would make bacteria visible through UV-light. The 

concept is inspired by methods used in healthcare and public bath house (Berisha, 2018). The tool 

could be designed either as a handheld device, with the possibility to inspect the whole body or as a 

box where hands could be tucked in and controlled, see figure B8. 

  
Figure B8. The two UV-devices 

The third concept embraces the information about the function of sweat glands and to what they 

respond and activates. Since the apocrine sweat glands, the one producing the secretion that causes 

unpleasant smell, reacts on emotional feelings like stress a tool for measuring these feelings could be 

appropriate. A bracelet that could measure and give feedback based on pulse/pulse variation, 

moistness, temperature and oxygen content of the blood could work as a tool of feedback based on 

these feelings (Pröckl, 2005). The design of the bracelet is a ring with a sensor and display inside. The 

display could provide curves based on stress-levels, and on the outside a small displayed formed like 

a heart are to be found. The heart will provide a red light, which will get stronger if the stress-levels 

rises, see figure B9.  

 
Figure B9. The emotional bracelet. 
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Equipment:  Altered Nozzle, mountable on standard sized socket 

 Kitchen faucet with standard sized socket 

 Digital thermometer 

 A ruler  

 It is convenient to be two persons when performing the test 

Methodology: Start by measuring the temperature of the water when the nozzle performs in spray 

mode. Note the temperature and turn to mist mode. Measure the temperature at the nozzle orifice 

and then 5 cm from the orifice. Proceed the measurements for steps of 5 cm.  

Result: 

Picture Mode Temperature [°C] Distance from orifice 
[mm] 

1. Start: Spray mode 48-50 0 

2. Mist mode 40 0 

3. Mist mode 37 50 

4. Mist mode 31 100 

5. Mist mode 25 150 

6. Mist mode 22 200 
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Present appendix will provide drawings for the mist wall and including nozzles. 

 

 

  



B 
 

  



C 
 

 



D 
 

 

  



A 
 

This appendix will illustrate the efficiency of microfiber when removing small particles. This test will 

show how microfiber are used to remove makeup. For this visualisation a “party-makeup” was 

applied, with strong pigments and more products than for a casual makeup. To perform the test of 

microfiber a microfiber cloth developed to remove makeup was tested. The cloth could be seen in 

figure F1.  

 
Figure F1. The microfiber cloth Makeup eraser. 

For the makeup following products were used, see figure F2, and table F1 a description of the 

products.  
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Figure F2. The makeup 

Table F1. A description of used makeup 

Number Makeup 

1 Concealer 

2 Bronzing powder 

3 Lip pen 

4 Lipstick 

5 Highlighter 

6 Foundation 

7 Eyeliner 

8 Eyebrow kit 

9 Rouge 

10 Mascara 

11 Eyeshadow 

 

Figure F3 and F4 shows he result of the makeup. 
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Figure F3. The party makeup with strong pigments 
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Figure F4. The party makeup from the side 

In figure F5-F7 the microfiber cloth has been used for half of the face, as could be seen the makeup 

have been removed using microfiber. 
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Figure F5. The makeup has been removed from half of the face 

 
Figure F6. The side with makeup 
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Figure F7. The clean side where makeup have been removed. 

Figure F8 shows how the makeup is stuck in the cloth. 

 

 
Figure F8. The makeup is now stocked in the cloth 
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