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About the process
Interview were performed with 7 users 
in total. The 7 users selected for the 
interviews offered a diversity of business 
models, ages and living situation. Different 
interview scripts were prepared based on 
the different business models, however, 
all scripts covered similar topics in order 
to simplify the analysis of the answers. 
With the exception of Bundles users, 
the interview was conducted together 
with an observation exercise in order to 
obtain more information and confirm user 
behaviour.

A transcription of the answers to 
the questions and summary of the 
observation with screenshots of videos 
and photographs was made in order to 
collect all insights. A manual analysis and 
coding was performed considering the 
interview scripts as guides. Most relevant 
insights are collectively listed in the 
following chapter. The complete script of 
the interviews, observations, results and 
answers can be found in the last chapter of 
this section. 

List of performed interviews: 

Takeaways and insights from interviews 
and observations. 
 
About influences in washing needs and 
behaviour.
User’s living situation is strictly related 
to their laundry needs, behaviour and 
circumstances. 

Other factors that influence user’s actions 
and behaviour when washing are related to 
their knowledge and experience. 

Users typically wash clothes as a routine 
or if they ran out of clothes that have direct 
contact with sweaty parts of the body or 
genitals. 
Users develop routines and habits in 
response to what technology is available. 
They adapt to the machine or facility they 
have at hand or is possible for them to 
acquire. 

Laundry is part of the user’s daily life 
routine. 
Routines help to navigate everyday life by 
automating and easing decision-making 
(Gram-Hanssen K., 2007). The lack of 
reflection and conscious decision making 
in routines has negative consequences for 
consumption of energy, water and soap in 
households. (Gram-Hanssen K., 2007)

Users are also subjects of “hidden” social 

User Insights from Interviews and 
observations

APPENDIX C 

Initial research questions
The interviews and observation exercises 
were used to understand the different 
layers that configure the user interaction 
with the washing machine: Technological, 
economical, cultural, sociological, 
psychological,ecological, biological and 
demographical and how these have an 
influence in the PSS. 

What do people find valuable when doing 
laundry? What could influence people’s 
choice for PSS over ownership?
What aspects influence people’s washing 
decisions and habits?

Where does user behaviour have most 
impact on the circular PSS? Where can this 
behaviour be influenced?
How is the service or product responding 
to user needs and influencing their 
behaviour?

List of performed 
interviews 
and observations 

norms regarding cleaningness. Collective 
conventions are active in a variety of 
daily practices. Cultural expectations of 
cleanliness are not explicit, yet people have 
an intangible sense of a ‘right’ way of doing 
laundry, and presenting the self to
Others. (Tullia J., 2013). 

Since  washing is mostly  delegated to the 
machine, the user’s decisions are limited 
to  when, what  and why clothes and others 
are  laundered. (Shove E., 2003).

General Insights about the interaction 
with the washing machine. 
The user today adapts to their machine. 
Users have specific needs a machine with 
static different options. User does the best 
match of their knowledge and what the 
machine offers to meet needs. 
When adapting needs and machine 
capabilities the user simplifies the use 
of the machine by selecting the 3 to 5 
programs they like best. However, users 
like having options “just in case”.
User’s life situations change with time, 
however, machines are all the same for 
everybody and are always static.
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About leasing services and ownership. 
The decision and motivation to obtain a 
leasing service is very related to living 
conditions. This type of users look for 
flexibility and comfort. 
Leasing services are perceived as more 
expensive in the longer term. Suitable 
for short periods in most cases. The PSS 
should enhance its added value over the 
ownership model. The decision should 
not only be based on the comparison of 
the overall price of both options but in 
the potential extra benefits of the PSS to 
attract users that would typically buy a 
machine.
Service models can have powerful 
implications on the frequency of use and  
behaviour. E.g. “I stopped doing more 
than one load and separating my clothes 
because each cycle is too expensive”. 
Total cost of ownership is not something 
users typically think of when deciding to 
purchase a machine. Specifically Miele 
machines since they are supposed to be 
durable and efficient. 

About space and machine positioning. 
The machine is typically positioned in 
places accessible to everyone in the 
household. Washing machines are not 
particularly perceived to have an appealing 
aesthetic and are preferably hidden. 
Sometimes the position of the machine is 
bounded to the size or characteristics of 
the user’s home.
The position of the machine has a great 
influence on its state. The positioning also 
influences the frequency of use or the use 
schedule. E.g. “We can’t use it at night 
because when it shakes it is very noisy and 
it is right next to our room”.

About Information and Experience. 
Users typically don’t read the manual of 
the machine or clothes or soap instruction 
labels. They assume it is a simple task and 
that they can just intuitively understand 
how it works. The intuitive use of the 
machine and soap derives in a lack of 
information causing one of the following: 
Damage of the machine, damage or lack 
of cleaning of the clothes, excessive use of 
resources: water, soap, time and energy. 
Users rely on immediate pieces of 

About the process.
Planning 
Urgency overrules planning. 
Frequency is influenced by living situation 
and activities.
Users who plan wash less often and make 
it part of the cleaning activities or fill up 
time in between. Users who don’t plan 
typically wash everyday.

Gathering and separating
Users typically put everything together in 
one bin and sort clothes afterwards. 
Sorting could be done by materials, colors 
or level of dirt. 
Separation can be influenced by knowledge 
and experience, available time, volume 
of a certain color or material (due to 
activities, e.g. sports clothes) or value and 
attachment to the clothes.
 
Loading 
Users typically try to fill up the machine 
as much as possible (recommendation that 
this is better for the environment). 
The drum size and capacity  is defined but 
the user can’t really measure it. Needs to 
do so intuitively. 
The machine has a specific size but the 
loads, specially considering separation, 
may cause variations in volume. 

Set up 
The user intuitively chooses the program 
based on its name and considering the 
following: Time, temperature and and in 
some cases spinning speed.

Soap 
Users either use one single detergent for 
everything or use several types depending 
on the materials or colors they want to 
wash. 
The measurement of the soap is done 
intuitively using the cap but it is not a very 
precise system. 

Cycle 
User typically uses the in between time for 
other activities. 
If the machine is shared the user likes to 
be near the machine or keep track on when 
to get their clothes back to avoid other 
people touching them. 
In most cases users don’t like having their 
recently washed clothes to stay damped 
for long. The user is then bounded to stay 
around or keep track of the machine to be 
able to take out clothes immediately. 

Unload
Users don’t look for results unless they 
receive other indicators like smells or 
stains. 

information and feedback. Soap cap for 
measurement, program names, etc.
The user actions are also influenced by 
information obtained from other people. 
The phrase “this is what my mom said was 
better” was mentioned in all interviews. 
Word of mouth and “common believes” are 
a powerful influencer of actions. E.g. The 
best for the environment is to wash without 
heat and to fill up the machine as much as 
possible”. 

There are different commonly believed 
guidelines regarding materials and types 
of clothes that should be washed in a 
specific way. These typically correspond to 
some recommendations from the washing 
machine manual. These guidelines can also 
be shaped by bad previous experiences 
damaging clothes.

About Perception and expectations from 
the washing machine 
Washing machines are perceived as normal 
everyday objects that complete a chore but 
don’t add anything special to the everyday 
routine. 
When purchased or leased, the user 
typically looks for parameters like capacity, 
available programs, top loader or front 
loader, efficiency (water and electricity), 
price, durability and quality based on brand 
reputation. 
Result is the most important aspect for 
most interviewees. If the machine doesn’t 
break or damage the clothes and delivers 
the sensation of being clean, that is enough 
and all that is expected and it is sufficient. 
Users trust their clothes are fresh and 
clean after being in the machine. The only 
pieces of evidence that users look for at 
times are smells or visible traces like 
stains. 
Time is the second most important aspect. 
Time is perceived differently depending on 
the living conditions. Some users expect to 
have immediate results and others don’t 
mind if the laundry is slow as long as they 
can do something else in between. 
Regarding the perception of used 
machines, many users don’t notice as long 
as the machine works correctly and there 
are no highly visible exterior damages or 
dirt. 

About positive environmental actions
The following actions are 
recommendations that users follow to 
virtually reduce their environmental 
impact (received in publications or word of 
mouth):

Fill up machine as much as possible. 
Reduce frequency. 
Reduce use of hot water. 
Use eco program (most resource efficient). 
Use of automatic dosing of soap and use of 
ecological soap.
Buying a high efficiency machine. 
Avoid using the dryer. 
These recommendations are limited and 
bounded to the user needs and living 
conditions. The recommendations are also 
contradicting to recommendations for 
machine care and clothing care. 
About repairs and care 
When the machine has a problem the user 
typically (most interviewees) intuitively 
looks for feedback (like smells or sounds) 
and runs experiments to identify the 
problem. 
Although the machine is not made for the 
user to repair it, the user will typically 
identify the problem and asses if he/she 
can solve it on their own. The user is prone 
to looking for solutions. If the problem still 
doesn’t stop they will asses to go further 
on it or call a service. 
If their expertise and experience allows it 
the user will go further into the problem 
and repair the machine on their own eby 
replacing parts. 
Users don’t consider important to give the 
machine constant care and maintenance. 
They count with little information about it 
and only look for solutions when problems 
are present. Machines with feedback 
regarding prevention measures work 
very well (e.g. light indication in new 
Miele machine to  use hot water machine 
cleaning process). 
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Interview scripts per type of washing 
machine (subscription, ownership, shared, 
etc.) with answers. 

Leasing service Bundles.  
User current PSS BUNDLES  interaction.  
User no. 1. Young Male, working and living 
with partner. 

*Explain the project and process. Privacy. 
Authorization for recording. Length of 
interview: 15 min.
What type of household do you live in, 
number of people and general use of 
machine? Example answer: it’s just me and 
I wash for myself. 
It changed recently. A couple, boyfriend and 
girlfriend. 

What kind of membership do you have? 
(monthly, monthly+per use)? What kind of 
washing machine? Why?  TWINDOS FIXED 
FEE
Didn’t know the machine would be Twindos. 
Chose fixed fee, to make sure of what he 
would pay every month. Bigger machine 
possible. It has a big capacity. Chose the 
bigger machine because previously they 
lived with 3 people, they had to wash a lot.

About the Order and service. 
1. What is the main reason for you to obtain 
a membership with Bundles? (flexibility, 
cost, environment)
Mainly because they didn’t want to possess 
something that big. The situation was not 
secure or stable. Renting allowed them 
to avoid having to to move the machine. 
Renting also avoided situations of shared 
ownership of the machine. It was a big fee 
to consider buying one. 

2. Did you own a machine before? What are 
the advantages and disadvantages now that 
you rent? 
The service allows fixing when something 
is wrong without having to worry about it. 
This is a big plus. No worries about leaking 
etc. If it doesn’t work you just get a new 
one or get it repaired. 

3. What is your impression over the service 
overall is there anything you don’t like or 
would change? He likes the service but 
there is not enough information given. The 
app is very basic and doesn’t really support 
him. 

4. What do you think of the price? 
It is on the expensive side. Worth it 
because the machine is efficient and 
durable and high quality. Fee covers best 
machine available and service costs. The 
girlfriend has high quality clothing that she 
would like to preserve as best as possible. 
 
About the delivery and use 

1. What was your first impression when you 
first saw the machine?
When it first arrived it was new. Sounds 
were charming when the cycle was done. 
The users even gave it a name, R2D2. 
Beeping sound and looks of fancy machine.  

In the future people might get a used 
machine. 
2. How was the first use of the machine? 
Did you have all the information and knew 
how to use it? Did you have support to do 
it?
They read the manual. Not entirely but the 
parts that seemed relevant. No support 
from installation people except for some 
tips. Emails from Bundles were also 
received. Tried to install Bundles App but it 
was not good quality so stopped using it. 

About the recurrent use and environment
1. Please briefly describe your usual 
process for laundry. Starting with how you 
prepare and plan. What do you wash? How 
often? 
Clothes are separated by color, some Wool 
or delicate fabrics go on the wool program. 
Eco friendly soap before but took Twindos 
discount and started using Twindos and 
miele detergent. If  the amount of clothes 
is enough “” they put it in the washing 
machine. They wash almost every 2 days.
Sometimes two in a day if it is a lot. 

2. Which program or programs do you 
usually use for washing? Why?
They only use a couple of programs. Dark 
program for dark clothing. Cotton program 
for bed sheets and towels because you 
can increase to really high temperature 
and so you also clean the machine. Wool 
programme and fine program. Express 20 
that’s a quick program for when it is not 
very dirty. 
3. What is the most important thing for 
you when doing laundry? (result, time, 
environment) 
It needs to get cleaned. It needs to not use 
more water than necessary. Twindos is nice 
because it doses exactly what you need. 
No waste. That’s what they think the future 
should be like. It uses what it needs to use.
3. What characteristics do you appreciate 
from your washing machine? What 
characteristics do you not appreciate? 
The machine is silent and centrifuge it 
never longer than 10 min and in stages. It 
is annoying to have a very noisy machine. It 
is a quick machine. Short button is used a 
lot. Very easy to use (navigation and menu). 
With the manual mode you can do a lot of 
things. 

The machine is really heavy. Washing 
machines should be heavy though.. For 
stability. I would rather have a heavy 
washing machine than one that walks. A 

minus point is Twindos breaks.
4. Are you cautious about you 
environmental impact whilst doing 
laundry? Do you think the Bundles and 
the Miele machine help you do this? Fill it 
up. Do short program and sometimes use 
biological soap.

About Repairings.
1. Did your machine ever needed a repair? 
What was the problem? 
REPAIR OF THE TWINDOS. They figured it 
out because of a weird sound. They also 
saw there was no soap coming out.  
2. Is this repair something you would feel 
capable of doing yourself? 
They tried to clean it with water and the 
empty Twindos capsule, but didn’t succeed, 
still got weird sounds. Because they knew 
it was the Twindos they went straight to 
Bundles. 
 

User current PSS BUNDLES  interaction.
User no 2. Young Female, working, living 
alone.  
 
*Explain the project and process. Privacy. 
Authorization for recording. Length of 
interview: 15 min.
What type of household do you live in, 
number of people and general use of 
machine? Example answer: it’s just me and 
I wash for myself. 
She lives on her own. Lives in a studio. 1 
Bedroom apartment. 
What kind of membership do you have? 
(monthly, monthly+per use)? What kind of 
washing machine? Why?  TWINDOS pay per 
wash and bundles plug.
14 euros = 20 cents per wash. Wash two 
times a week. Cheaper option for her. April 
2017. 

About the Order and service. 
1. What is the main reason for you to obtain 
a membership with Bundles? (flexibility, 
cost, environment)
If you rent a place is a lot of money up 
front. No money to buy a washing machine. 
Small amount of money instead of a big 
expense. Repairs cost a lot of money and 
it was better for her to have someone else 
doing this for her.

2. Did you own a machine before? What are 
the advantages and disadvantages now that 
you rent? 
She used to wash with her clothes at her 
family home with her mom. Repairs are 
expensive and it is better to have somebody 
else taking care of the cost and work. 
3. What is your impression over the service 
overall is there anything you don’t like or 
would change? 
They don’t call her or email her. She 

appreciates not having spam and only 
being able to communicate with Bundles 
when needed. If there is a change in the 
payment she  would like to be informed but 
she does not want constant communication 
from Bundles unless it is very necessary. 
4. What do you think of the price? 
It increased in 2019. But it is fine, she can 
manage to pay it. 

About the delivery and use 
1. What was your first impression when you 
first saw the machine?
She always says that washing machines are 
ugly. She also chose this machine because 
it has a lot of programs but she only uses 
the 20 min program. It is ridiculous to have 
a wash for 3 hours, in 20 min it is already 
clean. She chose this one instead of the 
other one for the short program. She is not 
aware if she either got a used machine or a 
new machine. 

2. How was the first use of the machine? 
Did you have all the information and knew 
how to use it? Did you have support to do 
it?
She didn’t really read the manual. She had 
a washing machine at home before so she 
already knew how it worked. 

About the recurrent use and environment
1. Please briefly describe your usual 
process for laundry. Starting with how 
you prepare and plan. What do you wash? 
How often? She washes her clothes once 
a week. She does that in the weekend 
because it is cheaper then. Saving money 
for water. Sge separates in two different 
colors and she does black and grey and 
lighter colors. 2 loads in one day for the 20 
min program. Every other week there is a 
load of bedsheets. 

2. Which program or programs do you 
usually use for washing? Why?
She only uses the 20 min program. 30 
or 40 degrees. Even though she received 
information from her mother to wash at 60 
degrees for the bedsheets, she thinks there 
is no difference in the result. 
3. What is the most important thing for 
you when doing laundry? (result, time, 
environment) 
Time is the most important thing. She is on 
her own and doesn’t have a lot of laundry, 
so when she does it she wants to do it 
fast. She cares about her free time. The 
environment is important and she cares 
about that with using less hot water. She 
doesn’t think temperature has a great 
effect on the result. She expects clothes 
to be cleaned but she doesn’t care about it 
smelling good or if it is wrinkle free. If she 
feels it is clean it is clean. 
3. What characteristics do you appreciate 
from your washing machine? What 
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About Repairings and Care.

How do you take care of your machine? Do 
you clean it? 
People that share this machine are 
not cleaning it. If they notice it smells, 
sometimes in rare cases they clean it.  
The machine gets cleaned inside because 
some people are used to washing with high 
temperature programs. 
Did your machine ever needed a repair? 
What was the problem? 
The machine was not landed properly and 

All clothes are stored together in a single 
container and separated afterwards. 

The machine is on the floor right next to the shower. There is no other 
space for it in the house. The dryer on the top of the washing machine 
doesn’t seem to have the accessory to support it.

Great variety of detergents are used with 8 
different people

The soap is measured with the top cap of 
the soap bottle.  The soap tray is dirty.

The machine is deteriorated by the water 
from the shower.

would give people shocks while using or 
while in the shower. 
Did you consider the repair to be 
expensive? 
Is this repair something you would feel 
capable of doing yourself?
They fixed the problem themselves. 
Attached the original wire to a landed 
socket. They knew what was wrong after 
the shocks. 
 Thank you! We are done! 

Observations from pictures and videos:
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The machine is installed inside a cabinet together with the dryer. They 
installation does not have an adapter to hold and maintain the dryer in 
place. 

Many different kinds of soap are used. They all have their own measuring 
cap system. It is unclear if whether the user uses each cap specifically for 
each type of soap or if they are accidentally combined. 

User OWNERSHIP  interaction. Middle age 
couple with kids. The father works, the 
mother works and stays half time at home 
and the children study. 

*Explain the project and process. Privacy. 
Authorization for recording. Length of 
interview: 15 min.
Role. What type of household do you live 
in, number of people and general use of 
machine? Example answer: it’s just me and 
I wash for myself.
The whole family uses this washing 
machine 3-4 people. 2 Adults 2 children 
(14-18 years). 

About the Purchase. 
What kind of washing machine do you 
have? How old is it? Where did you buy it?
They have a new Miele machine and had a 
Miele before for 18 years. More ‘electronic’. 
They bought it in the internet with cool 
blue. They installed it for them. 

User OWNERSHIP  interaction. Middle age 
couple with kids. The father works, the 
mother works and stays half time at home 
and the children study. 

*Explain the project and process. Privacy. 
Authorization for recording. Length of 
interview: 15 min.
Role. What type of household do you live 
in, number of people and general use of 
machine? Example answer: it’s just me and 
I wash for myself.
The whole family uses this washing 
machine 3-4 people. 2 Adults 2 children 
(14-18 years). 

About the Purchase. 
What kind of washing machine do you 
have? How old is it? Where did you buy it?
They have a new Miele machine and had a 
Miele before for 18 years. More ‘electronic’. 
They bought it in the internet with cool 
blue. They installed it for them. 

About the delivery and use 
 How was the first use of the machine? Did 
you have all the information and knew how 
to use it? Did you have support to do it?
They didn’t really receive any information 
when the machine was installed. They 
left a booklet with the information. It 
seemed easy for them to understand only 
using previous experiences with previous 
machines. They do notice it is different 
than their previous machine, it is more 
‘electronic’ and this gives them more 
options.  

About the recurrent use and environment
What is the most important thing for 
you when doing laundry? (result, time, 
environment) 
They take care of their clothes and they try 
to separate their clothes into materials and 
look for what is the best program for that 
type of material specifically. 
The result is most important, whatever is 
most appropriate for the clothes. The most 
important thing is not ruin the clothes. 
They think that the previous machine was 
not as good for the environment as they 
thought because. They have noticed that 
the programs are a little bit longer and 
think that saves energy to slowly heat up 
the water. Shorter programs without heat  
are perceived by them to be better for the 
environment and also save time.
What characteristics do you appreciate 
from your washing machine? What 
characteristics do you not appreciate?
They do not appreciate not being able to 

They bought the Miele W1 the most simple 
version, no Twindos or XL or extra pump. 
What were the characteristics that made 
you buy this washing machine? 
The main thing is that they wanted  a Miele 
again because it is very durable. They 
doubted for a higher centrifuge but in the 
shop they recommended that it doesn’t 
make a lot of a difference but it seemed 
more convenient to have higher centrifuge 
because they don’t have a dryer. They tried 
to buy the same version as 18 years ago. 
What was the main reason for you to 
buy your own machine? (flexibility, cost, 
environment, convenience). 
Convenience, high intensity use. They 
didn’t know they had other options. 
Decided to buy another Miele because 
of durability. Because of living situation, 
having their own machine is cheaper. 
 What do you think of the price?
It is a very  reasonable price for the quality 
they get. 

stop the program once it started. If they 
forget to put something in they can’t  do 
it anymore. You can only open it after 
1 minute after starting. With the older 
machine you could do a soaking program. 
Since there is no option for this, the 
owners do their own soaking program by 
turning the machine off and back on after 
1 or 2 hours. They could control it with Wifi 
but they weren’t aware of this. 

In some cases, the machine doesn’t do the 
centrifuge very well. They believe it could 
be because it is too full or not very well 
balanced. They wish they could have more 
feedback concerning these errors. 

Are you cautious about you environmental 
impact whilst doing laundry? If Yes, How?
Washing with high temperatures is not 
good for the environment and also not good 
with your clothes.
They try to avoid it unless it is towels or 
kitchen  napkins. They wash these at 60 
degrees. It is totally unnecessary to clean 
with 90 degrees except if the machine 
requires it. 

Laundry Journey and observation
1. Please briefly describe your usual 
process for laundry. Starting with how you 
prepare and plan. 
Observation and simultaneous Interview:

About Repairings and Care.
How long do you expect your machine to 
last?
At least the same as the previous Miele 
they had.
How do you take care of your machine? Do 
you clean it? 
They don’t really take care of the machine 
or clean it. They read some parts of the 
manual but don’t really follow it. 
Did your machine ever needed a repair? 
What was the problem?
The repairs were 3  done by Miele 
technicians. One of the repairs lasted for 5 
years after being done.  
Did you consider the repair to be 
expensive? 
The price of repairs was reasonable. The 
repairs were not due to the machine, they 
were needed because of misuse. 
Is this repair something you would feel 
capable of doing yourself? 
No, they never thought of repairing it 
themselves. 

Thank you! We are done! 
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The washing machine has a special cabinet. It keeps it quiet and protected. 

The family uses several types of detergent depending on the type of 
clothing they are washing. They also use stain remover. 

The soap tray is not cleaned very often. And has traces of soap and water.





D
es

ig
ni

ng
 a

 w
as

hi
ng

 m
ac

hi
ne

 
fo

r 
th

e 
se

rv
ic

e 
ec

on
om

y

D
es

ig
ni

ng
 a

 w
as

hi
ng

 m
ac

hi
ne

 
fo

r 
th

e 
se

rv
ic

e 
ec

on
om

y

20 21

About Repairings and Care.

How do you take care of your machine? Do 
you clean it? 
They never clean the machine or give it any 
maintenance. There is no knowledge or 
idea of what you could do to keep it clean. 
Did your machine ever needed a repair? 
What was the problem?
The machine never needed a repair.  
Did you consider the repair to be 
expensive? 
No repairs.
Is this repair something you would feel 
capable of doing yourself?
No repairs.

Thank you! We are done! 

There are at least 20 variations of programs for this machine. From which 
they use 2 programs with some variants in temperature. 40 degrees is 
used for normal clothes. Wool is washed in 30 degrees and 60 or 90 are for 
towels underwear, etc. 

The soap tray is quite dirty, evidence of lack of maintenance. They do not 
have interest on reading instructions. Washing seams like a side chore that 
shouldn’t require too much mental effort. 

Shared Laundry Facility.  
User Shared   interaction. Young female, 
Master student. Student housing shared 
facility. 

*Explain the project and process. Privacy. 
Authorization for recording. Length of 
interview: 15 min.
How many people you share with? 
5 washing machines and 3 dryers. They 
have a separate paying system that  works 
with a separate account and a QR code on 
your phone or printed.  These are shared 
between 170 people approx. 
Does it bother you to share? System? 
Clean? 
The setup is annoying. When you are doing 
your laundry everybody is at the same 
room, near the entrance. When she was in 
Sweden she also shared a laundry facility 
but she could rent a whole room with a 
washing machine and dryer. You would be 
the only person with access to that room. 
No one could enter to the room you were 
using. 
Everybody leaves a bag behind. If the 
cycle is done and she is not there, others 
can take out her clothes. She does not 
appreciate that. 

 What do you think of the price?
1 euro for drying and 2 euros pero wash. It 
is quite expensive. 
You are also bounded to use that system 
and you are only allowed to deposit a 
minimum of 20 euros every time you 
recharge. 

Own washing machine advantages and 
disadvantages? 
The advantage is for now, there is not 
enough space at her place for a washing 
machine of her own. The shared  washing 
machines have a defined set of programs 
that do not offer enough information to 
know if it would be the most suitable one 
for her clothes. 

Because there is not  enough information 
she washes her delicates by hand. 

About the delivery and use 
 How was the first use of the machine? 
Did you have all the information and knew 
how to use it? Did you have support to do 
it? She did not count with any information 
about the washing. There are only 
operating instructions on the walls of the 
laundry room and she received an email 
with payment information. These indicate 
the temperature and the length of the 
programs but nothing about the speed of 
spin which is important for her to know to 
not ruin her clothes. 

About the recurrent use and environment

What is the most important thing for 
you when doing laundry? (result, time, 
environment) 
Efficiency is important. She likes being 
able to dry her clothes right after washing 
and not having to wait for availability. The 
weather influences her actions. If it is cold 
she will most likely use the dryer. If it is 
hot she doesn’t mind hanging her clothes.
 Result is very important, she wants to be 
able to take care of her clothes. Because 
she doesn’t have that certainty, she has to 
check the result every time. 
What characteristics do you appreciate 
from your washing machine system? What 
characteristics do you not appreciate?
She doesn’t like not knowing exactly what 
the program will do and She doesn’t like 
not having the certainty that her clothes 
will be ok. In a different place and living 
situation  she would try to have her own 
machine. 
Are you cautious about you environmental 
impact whilst doing laundry? If Yes, How?
Yes and no. Laundry is something I need 
to do. I don’t  like doing it by hand and it 
is not very resource and time efficient. 
Washing clothes is impactful, and she likes 
having the automated dosing to not waste 
and overuse soap. 

She doesn’t do it very often due to the price 
and she tries reusing clothes to reduce the 
frequency of washing. 

Laundry Journey and observation
1. Please briefly describe your usual 
process for laundry. Starting with how you 
prepare and plan. 
Observation and simultaneous Interview:
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The payment system is complicated and is possible through different steps. 
From uploading credits through a computer and having to use a QR code 
afterwards to activate the machines.

The user has to go down and back up to the laundry room for loading 
and unloading. The amount of programs is limited to 4. 30, 40, 60 and 90 
degrees.

User insights clustering exercise. Most relevant insights marked by green 
notes and opportunities identified marked in blue. 

In order to analyse all insights obtained 
through the research phase several 
clustering exercises were used. The 
exercises were done by stakeholder 
considering and prioritizing all insights 
obtained and listed above. After identifying 
the clusters of insights and doing a 
selection of the most relevant ones, 
opportunities for design were identified.

Analysis and clustering of findings.

APPENDIX D 

Both, relevant insights and opportunities 
were later analyzed and mapped using the 
system map in order to make connections 
between the different stakeholders 
and identify similarities and lines of 
communication between them. 
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Clusterin exercise for Bundles insights. Insights marked in white and 
opportunities identified and marked in pink.

Identified insights from Miele visits and interviews. Insights marked in 
white and opportunities marked in orange. 

In order to help the synthesis of all 
findings and initiate the consolidation of 
a design vision, a creative session was 
organized with students from the IDE 
faculty. The session had the following 
intentions:
To verify and identify similarities between 
what was concluded from the clustering 
and opportunity search exercise, and what 
could be considered important in the future 
washing experience by users.  
Ideation of a new ideal washing experience. 

The following is a short description of the 
process of the workshop. The workshop 
lasted 1.5 hours and had 6 participants in 
total between the ages of 24 and 29. All 
participants are students from the TU Delft 
with different backgrounds. 

Creative session with students. 
Ideation and Future Vision

APPENDIX E 

Step 1 in the workshop was a 
familiarization exercise where the 
participants were able to describe as 
thoroughly as possible their own washing 
journey. The exercise included a timeline 
and requested some information about 
their activities and living situation. 
Participants then filled in Actions, 
Emotions and things or tools needed 
during the process of washing individually. 
The following image shows the blank 
exercise sheet given.

This first exercise was useful to rectify 
some of the results obtained and 
interpreted     from the interviews with 
users. Specifically regarding the steps of 
the washing process and the identified pain 
points. 
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2 of the 6 participants then presented and 
described their journey and the reasons for 
their choices. Specifically describing the 
pain points and the most positive points of 
the process. 
Participants were then asked to fill up 
which steps of the process they considered 
to  be the biggest environmental impact. 
This was a good first approach to nudge 
students thinking towards reducing the 
environmental impact in the following 
steps of the workshop. 
Two groups of 3 participants each were 
formed in order to continue with the 
workshop. Each group was given a big  
paper and sticky notes. The teams were 
required to think together of words that 
could describe the perfect or ideal future 
washing experience. The following images 
show the results. 

In this exercise was interesting to see 
similarities between the users wishes 
and the conclusions derived from the 
opportunity identification performed 
during the analysis phase. It was also an 
interesting ideation session that nurtured 
the process of the development of a design 
vision.

As a next step each team was given a 
persona and scenario. They were asked 
to ideate on the perfect or ideal washing 
experience for the given persona. Thinking 
first of their potential needs and wishes 
and following with a graphical description 
of the proposal. The following images show 
the personas and the results of this step.

As a last step participants were asked to 
define the interaction between their user 
and the new envisioned washing experience 
in a timeline that included the pre wash 
wash and post wash. The following 
images show the results. The exercise 
delivered even more insights regarding the 
relationship of these new objects with a 
service. 

Following the creative session a first 
draft of the possible design future vision 
was developed using the results and 
discussions derived from the workshop. 
The following image shows a synthesis of 
the first thoughts and draft of the vision. 
Using the ViP-Vision in design framework 
as a base (Hekkert P., 2011).

Envisioned washing experience for scenario 2

Envisioned washing experience for scenario 1 
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In order to understand the user experience 
better and find more opportunities to add 
value through the PSS three personas were 
developed. The personas were created 
based on the people interviewed and their 
answers. The three personas represent 
extreme characters of potential users of 
the PSS in order to visualize their extensive 
variety and differences in needs. The 
personas included the description of their 
washing needs considering number of 
members, type of activities, schedules and 
availability and personal characteristics 
such as being messy. A fictional paragraph 
of their ideal washing experience was 
also included, as well as the description 

Personas and User journey maps.

APPENDIX F 

of possible future changes in their lives, 
the identified pains from their current 
interaction, and a set of key words to 
summarize the ideal washing experience.  

For each persona, a fictional user journey 
map was created. These user journey 
maps show a high level of detail regarding 
possible user behaviour or actions. From 
this exercise it was possible to derive 
several insights for a desired washing 
experience. The resulting Personas and 
User journey maps were then used as a  
base tool for ideation where ideas for each 
step of the journey were generated. 

Persona 1 and User Journey map of Persona 1. 
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Persona 3 and User Journey map of Persona 3. Persona 2 and User Journey map of Persona 2. 
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Ideation support. Moodboards 

APPENDIX G 

Mood boards were made to support 
the first ideation process. The three 
moodboards include analogies for the 
desired interaction, possibilities of 
placement of a washing machine inside a 
home and examples of Circular products 
and Product service systems.  
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Ideation support. Morphological 
Charts.

APPENDIX H 

Three morphological charts (ideation 
method that generates a matrix where the 
functions or components of a product are 
listed vertically and the possible solutions 
horizontally) were developed, one for 
each one of the three core values derived 
from the Focus Areas: Personalization, 
Communication and Refurbishment. On 
the vertical axis the components that were 
relevant to the value were listed. On the 

horizontal axis the How to’s (E.g. How to 
personalize the drum?) were listed. The 
morphological charts were used to diverge 
in the ideation phase, one idea was made 
for almost every marked point (Green). The 
marked boxes indicate the points of most 
interest, or the points where more ideas 
were generated from each morphological 
chart. See Appendix I result set 2 for the 
ideas derived from the morphological 
charts. 
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Ideation results set 1.

APPENDIX I 

Set 1 of ideas resulted from ideation 
exercises using the created Personas 
(Appendix F) and their corresponding 
User Journey Maps. The overall goal of 
all the resulting ideas was to create the 
‘Ideal Washing Experience’ in order to 
explore alternatives for the PSS to increase 
its perceived value in comparison with 
product based business models. The ideas 
considered 3 main values: Making the 
washing experience enjoyable, Making the 
washing experience more caring in order 
to have less environmental impact and 
a better sense of care, and making the 
washing experience less time and effort 
consuming. 
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Ideation results set 2.

Set 2 of ideas is the result of the use of 
the Morphological charts (Appendix H). 
These ideas are specific to each one of the 
identified points. This exercise was useful 
to identify the most interesting points for 
further ideation and development.  The 
following images show a few of the ideas 
that were generated through the exercise. 
There are approximately 2 or more ideas 
per sketch. 
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Fast 3d printed models for ideation. Replaceable layer and disassembly. Fast 3d printed models for ideation. Acces to all critical components in one 
step. 
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Selection feedback session with 
students. The 2 perspectives.

APPENDIX J 

The following eight concepts were 
presented to seven different students in 
order to obtain feedback and external 
input. After presenting the concepts, the 
participants were asked to choose one 
concept from the ‘User point of view’ and 
one more from the ‘Service provider point 
of view’. In order to help them understand 
their position as either users or service 

The user and service provider perspective.

providers, an explanation of possible 
priorities for each one of these characters 
was provided prior to the decision making. 
The following images show the format in 
which the eight concepts were presented to 
the students and the definition of possible 
priorities for the user and service provider. 
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Presentation and voting session with students

2nd presentation and voting session. 
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Selection feedback material for 
Bundles and Miele.

APPENDIX K 

After the first selection exercise with 
students and expert, as well as the 
evaluation of the concepts with the list 
requirements, two concept combinations 
resulted. These were presented to both 

Miele and Bundle in order to obtain more 
feedback and input. The following images 
show the material presented to the 
companies. 
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Results of observation exercise with Miele 
NL technician of the disassembly of identified 
critical components.

APPENDIX L 

The table shows the results of the 
observations derived from the assessment 
of the disassembly and repairability of 
the current washing machine through 
the selected parameters. Four priority 
components of the washing machine were 
selected to be disassembled (based on the 
priority components lists of Chapter 2.3.3): 

The following images illustrate the 
identified complications of the disassembly 
of the components mentioned above. The 
images were extracted from the original 
video taken from the 

the shock absorbent, the door seal and 
lock, the motors and drive belt, and the 
electronic module for the power control. 
The available model for the assessment 
was: PowerWash 2.0 & Twindos XL. 
Wificonnect and the disassembly was 
performed by an experienced Miele 
technician at Miele NL.  
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Images obtained from thevideo of the  
disassembly and reassembly  of the shock 
absorbent:

Images obtained from thevideo of the  
disassembly and reassembly  of the motor 
and belt:
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Images obtained from thevideo of 
the  disassembly and reassembly  of 
theelectronic module of the power control:

Images obtained from thevideo of 
the  disassembly and reassembly  of 
theelectronic module of thedoor lock and  
door seal:
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Images obtained from thevideo of 
the  disassembly and reassembly  of 
theelectronic module of thedoor lock and  
door seal:
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Results of evaluation  of concepts with scoring 
system against the list of requirements.

APPENDIX M 

The concepts that better met the 
established requirements (The maximum 
grade possible being 800 points) were, 
Concept 4 ‘Communication through light 
and transparency’ with 649 points  and 
Concept 3 ‘Replaceable covers’ with 592 
points. The runner ups were Concept 1 
‘Personalization Platform’ with 587 points, 

and Concept 5 ‘Communication through 
notifications and monitoring’ with 577 
points.
A comparison with the list of wishes (the 
design could…) was done, using only the 0, 
1, 2  scoring system.

 Results from the comparison with the list 
of requirements.

 Results from the comparison with the list 
of wishes (the design could...)
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