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A house is a machine for living, stated Le Corbusier. 
Nowadays, technology plays an important role in the 
design, the construction, and the functioning of our 
buildings. Building components act increasingly as 
intelligent mechanisms. However, emerging technological 
possibilities are often met with a skeptical attitude by 
architects. How could we bridge this gap given the 
opportunities created by technological innovations? How 
would that affect architecture in the future? 

Obviously, the goal is not to use technology for the 
sake of the technology, but to enhance the quality of 
life of inhabitants. In his work, Le Corbusier aimed to 
reconcile social and technological possibilities in the 
living environment. In line of Le Corbusier’s open stance 
towards emerging technologies, we want to develop in 
this graduation studio renewed concepts for adaptive 
home environments which support social cohesion. 
The design will focus on contemporary citizens with a 
dynamic lifestyle in different stages of their lives and live 
in dense cities. By using adaptive concepts that respond 
to the dynamics of the everyday life of these users, we 
thrive at architecture of tomorrow where we embrace the 
possibilities of technological developments. This leads to 
a demand-led and interdisciplinary design that integrates 
the social and technological possibilities to support an 
active lifestyle and, as such, stimulates the social cohesion 
in the neighbourhood.

The setup of the studio is: conducting research, 
developing, and designing smart housing solutions. 
Research and design go hand in hand in this studio using 
research through design methodology. In addition, model 
making is an important method within the studio in order to 
explore the technological and spatial consequences of the 
design. The studio is edified in three phases; theme phase, 
explorative phase and the design phase. The theme and 
explorative phases are published in two different booklets 
and are partly processed in the theoretical framework in 
the content of this final thesis. This booklet includes the 
design and associated studies, whereby the author (Arbil 
Algan) explains his ideas about the house of tomorrow 
developed according analyses, studies, researches, 
illustrations and models.

Studio
Architecture of Tomorrow
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In front of you lies the graduation thesis ‘At Your Service, 
the house of a Butler’, that is part of the ‘design phase’ 
as result of a year-long graduation studio ‘Architecture of 
Tomorrow’. The thesis is a follow-up study of two studies 
developed with fellow graduates in the ‘theme phase’ 
and ‘explorative phase’ during the graduation year. The 
‘design phase’ is a study and design project to improve 
smart housing solutions for the future and is written to fulfil 
the graduation requirements of the Master Architecture, 
Building and Planning at the University of Technology 
Eindhoven. The thesis describes the process of research 
into and the development of a vision and philosophy 
about the functioning of houses in the future. This thesis 
is divided in three main parts; the research outline, 
the analysis and the design. Each part is subdivided in 
different studies and is introduced with an introduction 
and methodology.

During the graduation period I studied on the evolution of 
housing, the acts of humans in houses, the use of houses, 
the use technological innovations in houses. I tried to 
reinvent the house by developing a philosophy about the 
essence of living in a house. The study argues possibilities 
for housing as a service, whereby the house can be seen as 
a butler that creates ideal circumstances for the acts of the 
inhabitant(s). The final design is one of many possibilities 
that could be designed with the vision of the house as a 
butler. While reading this thesis I hope that I trigger your 
thoughts about how human live in the present and how 
human could live in the future, with the focus of the vision 
and philosophy whereby houses functions as butlers, 
facilitators or servers.

To complete this thesis, I could count on the help of my 
tutors Masi Mohammadi, Maarten Willems, Sjef van 
Hoof, Leonie van Buuren. Next to them I want to thank 
my fellow students Guus Boel, Halima Bourouiss, Koen 
Coenders, Wim Kas, Wenxin Zhu (Jonny), Mats Oude 
Groen, Shanaiska Stroop, Deniz Atakan, Pascal Janssen, 
Tian Tjioe and Li Sheung Lai (Kelvin) for the intense 
discussions about a house a butler. Last but not least, I 
would like to sincerely thank my parents Fikret and Zehra 
(Ayse) Algan, sister Arbilen Topaloğlu Algan, brother in 
law Melikşah Topaloğlu, girlfriend Müberra Tuna, uncles, 
aunts, nephews, nieces, friends and bro’s for their support 
during the graduation year and my whole study. 

I hope you will be inspired while reading, because in the 
future I will be @ your service!!

Arbil Algan

Tilburg, Eindhoven, July 2019

Preface
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Abstract

The built environment is over the history one of the largest 
and the most significant artefact that humans create. 
Within the built environment the most basic and necessary 
of buildings is the house (Algan, et al., 2019). A conflict 
exists between the dynamic nature of people’s live and the 
houses in which they choose to reside (Algan, et al., 2018). 
Much of the choice, which is held out to people in the 
design of houses, turns monotonous in an age (Information 
Age) whereby customization is a must, stronger than mass 
repetition used in the living environment (Hanson, 1998) 
(Oosterhuis, 2011). 

This study deals with the issue of monotonous (statically) 
houses in an age where dynamism, customization, 
technology and innovation have a major impact. The aim 
of this study is to investigate how houses can ‘act’ in order 
to facilitate the inhabitant(s) with an adaptable approach, 
to simulate the discussions about the essence and use of 
houses in the living environment, and to trigger the readers 
to think about fundamental changes in housing. Therefore, 
the study deals with the following research question: 

How can houses be designed as a butler that act for its 
inhabitant(s)?

A butler is an assistant in a house that helps his master(s) 
with activities throughout the day. According the meaning 
of a house, home, act and a butler, the facilitating part of 
a butler house exists out two parts that are linked to each 
other; the butler as a house and the butler as a home. The 
butler as a house focuses on the physical relationship 
with the inhabitant(s), based on the object as a house, the 
‘conceptual space’ (Bollnow, 1961). The butler as a home 

is related to an activity and behaviour of the inhabitant(s), 
the ‘lived space’ (Bollnow, 1961). The house and the home 
together are part of the identity, behaviour, experience 
and appearance of the inhabitant(s). The butler house is 
a server by organizing the ideal circumstances according 
the acts and preferences of the inhabitant(s), rather than 
serving in the activity by itself. 

The study supports a vision about the functioning of 
houses as a service, rather than being an object. Designing 
for the future with rigid objects is always an out-dated 
concept, because those objects cannot change according 
the preferences of the user. Everything designed rigid is 
temporary. Architects have to think about designing with 
the future, rather than designing for the future. The design 
of the house as a butler proposes a possibility, whereby 
technology (butler) is used to adapt the living environment 
according the preferences of its inhabitant(s). The actable 
capability of the butler differs for each situation; the butler 
can serve by creating the ideal circumstances that has an 
extramarital relation with the inhabitant(s) (digital butler) 
and the butler can serve by supporting a service that has 
a direct relation with the inhabitant(s) (physical butler). The 
design of the house as a butler is focused on the service, 
rather than the object of the house as an investment. 

As a view on the future, is argued that architects have to 
disembarrass the design thoughts that are related to the 
domesticated way in how humans consume. Architects 
have to design a service of housing, rather than the object 
of the house. This creates opportunities to design living 
environments that are customized for the all habitants.
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“We are changing your 
view on what’s beautiful 

and what’s not“
- Kas Oosterhuis, 2011
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Kas Oosterhuis (2011) spoke in a TEDX talk about the 
new kind of beauty, whereby he argued that there is an 
evolution going on in many different fields in society. 
An evolution not in the aesthetics, but an evolution in 
the content, an evolution inside the object. He uses the 
example of the headlights of a car and argues that they 
are fully embedded and integrated in the whole body of 
the car. Oosterhuis asked the question; “Why don’t we 
do this in architecture?”. In an explorative study on the 
future development of the dwelling (Algan, Coenders, 
& Oude Groen, 2019) is concluded that technology has 
an increasing influence and important role in the design, 
construction and functioning of our buildings, however 
architects are holding a sceptical attitude about it.

The built environment is over the history one of the 
largest and the most socially significant artefact that 
humans create. Within the built environment the most 
basic and necessary of buildings is the house (Algan, et 
al., 2019). We as human being, may aspire to participate 
in a society where a comfortable and acceptable house 
can be obtained by everyone who requires one, however 
this goal seems as distant today as it ever was. A conflict 
exists between the dynamic nature of people’s live and the 
houses in which they choose to reside (Algan, et al., 2018). 
Much of the choice which is held out to people in the 
design of houses turns monotonous (Hanson, 1998). We 
are living in a time where customization is a must, stronger 
than mass repetition we use in our living environment, 
according to Oosterhuis (2011); “No more repetition, 
we are ready for mass customization, customization of 
everything, preferences, identities, individuals and unique 
components”. 

Houses are not just assemblages of individual rooms, 
but patterns of organised space, governed by rules and 
conventions about the size and configurations of rooms 
(Hanson, 1998). John Habraken proposed in the 1960’s 
a fundamental revision of the division of roles in house 
building, he defined housing as an act, rather than an 
object, and declared that people seeking housing deserved 
a larger role in the house building process (Van Gameren, et 
al., 2010). Not only Habraken, also Le Corbusier; a house is 
a machine of living, Gerrit Rietveld; Rietveld Schröderhuis, 
Pierre Chareau; Maison de Verre and Cedric Price; Fun 
Palace, are examples that used this way of thinking in an 
age when the computer was not invented.

Nowadays we are living in an age that is called the 
Information age (Zandbergen, 2013). We cannot imagine 
a world without digital butlers such as smartphones, 
social media or self-driving cars, because they are all 
domesticated in human’s daily life. Not only the use of those 
technological developments is integrated, also the content 
(operating systems) is suffering from a domestication 

phase. Artificial intelligence, big data and machine learning 
developments (Boel, Janssen, & Tjioe, 2019) are operating 
systems that can analyse, serve and predict the behaviour 
of various user(s) (Algan, et al., 2018). In comparison with 
the Industrial Revolution, it is not human versus machine, 
it is human and machine versus problem (Hubspot, 2017). 

This research deals with the issue of monotonous (statically) 
houses in an age where dynamism, customization, 
technology and innovation play an important role. In a 
scientific debate about the role of emerging technologies 
in ‘The New Housing’ (Het Nieuwe Wonen) conference 
at the Eindhoven University of Technology (2019) Milan 
Petkovic defined that we are living in an era that we can 
automate more and more, however the problem arises in 
its importance. One of the most influential developers of 
the 21st century Steve Jobs, strengthens this by reflecting 
the needs of people; “A lot of times, people don’t know 
what they want until you show it to them” (BusinessWeek, 
1998). Questions such as; ‘What is a house or a home?’, 
‘How can a house serve the inhabitant?’ ‘Which activities 
should the house be able to perform?’, etcetera will be 
discussed in this thesis. The next step is to think about 
possible solutions which could improve the current way of 
living.

The main research question is: How can houses be 
designed as a butler that act for its inhabitant(s)? 

The aim of this study is to investigate how houses can ‘act’ 
in order to facilitate the inhabitant(s) with an adaptable 
approach, to simulate the discussions of the essence and 
use of houses in the living environment and to trigger the 
readers to think about fundamental changes in housing. 
Houses are not included as investment purposes, but 
as serving objects, such as smartphones. To answer 
the research question, data is collected according the 
method of ‘Snowball sampling’ by using scientific and 
grey literature and a scenario analysis. First different forms 
of butlers are analysed according a scenario analysis, 
by analysing fictional romans, movies and comic books. 
Secondly the feeling of being home and the object of the 
house is analysed to get grip on the philosophy of housing. 
Thirdly, the daily activities of humans in houses is profiled. 
Fourthly, concluding design concepts are formulated and 
illustrated, according the six shearing layers of Steward 
Brand (1994); ‘Site’, ‘Structure’, ‘Skin’, ‘Services’, ‘Space 
Plan’ and ‘Stuff’. Finally, a design proposal of a house 
as a butler is oriented in the Merwerdekanaalzone in 
Utrecht. With this study the house will be reinvented using 
technological innovations that can pursue the functioning 
of the house according the ever-changing needs of 
its inhabitant. All the collected data is compared and 
evaluated in the conclusion. The research will end up with 
a final discussion.

Introduction



How can houses 
be designed 
as a butler 

that act for its 
inhabitant(s)?
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House Home

A servant in service of 
the inhabitant(s)

Doing something for
a particular purpose or to 

solve a problem
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Defining the research question

What is a house?
+

What is a home?
+

What is an act?
+

What is a butler?

=

What is a house that 
acts as a butler?
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Research outline

“The house is man’s age-old response to 
the need for shelter”

- Antony Ridley, 1976

House
Pronunciation: / haʊs /
1. a building for human habitation, especially one that consists of a ground floor and one or more upper storeys 
(Oxford Dictionary, 2019) 
2. a building that people, usually one family, live in (Cambridge Dictionary, 2019)

A simple search on the internet or a quick glance at a book 
on the history of housing should yield us on that the house is 
part of the human habitat (Habitat; Oxford Dictionary, 2019) 
and ‘the art and science of designing and making buildings’ 
(Architecture; Cambridge Dictionary, 2019). The evolution 
of housing has experienced a lot of changes whereby each 
phase influenced the other. The use and form of the house 
evolved together with exogenous developments such as; 
demographical, economic, environmental, governmental, 
mobility, socio-cultural, spatial and technological (Algan, 
et al., 2019). According the evolution of the house, can be 
argued that the term house refers to a building in which 
people lives or stays. For the inhabitant, the use of the 
house is not only related to the boundaries of the building 
itself, it also related to the living environment inside the 
house. The living environment that encircles the object of 
the house, leads to the definition of the home. 

House

“A deserted house bereft of all furnishings is strangely 
disturbing and hostile a place of echoing memoires, not quite 

dead but drained of vitality. Only when its bare walls and floors 
are re-clothed with the possessions of new owners does it 

spring back to life and friendliness Furniture and decorations 
give a house individuality and help to make it into a home.” 

- Antony Ridley, 1976
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How can houses be designed as a butler that act for its inhabitant(s)?

“The house is physical, the home is 
psychological”

- Takashi Ashitomi, 2017

Home
Pronunciation: / həʊm /
1. the place where one lives permanently, especially as a member of a family or household (Oxford Dictionary, 
2019)
2. the house, apartment, etc. where you live, especially with your family (Cambridge Dictionary, 2019)

Reflecting on the common meaning of those words, can 
be argued that the word ‘house’ seems to mean a thing 
and the home seems to mean an activity or experience. 
The main difference between a house and a home is that a 
house is concrete and refers to an object and the home is 
the place where the user lives and refer either to a building 
or to any location. A home can be a house, apartment, 
tent, cave, boat, etcetera, however a home can also be 
something abstract, such as a place in your mind. 

According to the definition of the house as an object, can 
the home be described as the spatial living environment 
that could be a part of the house. That means the object of 
the house is a servant. A servant that not only that protects 
the inhabitant from for example the weather, but a servant 
that creates the opportunity for a living environment (home) 
inside the house. According the study ‘Life at home: what 
makes a home’ (2016) developed by IKEA, the home is a 
personal haven where human can recline, reconnect and 
revitalize after a long day. The home provides sense of 
stability in life and is a familiar place where the inhabitant 
leave the outside world behind him. According the 
explorative study on ‘Identity’ (Algan, et al., 2018) and 
the study of IKEA, can be argued that the house is part 
of the inhabitant’s identity. In merging with the meaning of 
those linkable words, can be conclude that the home the 
individualized part is of the house created or organised by 
the inhabitant.

Home
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“Our home is the hardest environment 
for a robot - it is unpredictable, filled 
with toys, kids, pets, rugs,each house 

is completely different and more 
importantly - each human-being is 

completely different”
- Yossi Wolf, 2017

Act
Pronunciation: / ækt /
1. take action; do something (Oxford Dictionary, 2019)
2. to do something for a particular purpose or to solve a problem (Cambridge Dictionary, 2019)

We are living in an ‘Information age’ whereby varieties, 
choices, preferences and identities are domesticated 
(Algan, et al., 2018). Robotics, mechanics and digital 
systems are activities that work together to handle 
dedicated or programmed proceedings. These kinds of 
proceedings are mostly, controlled by a computer used to 
perform and solve complex series of actions automatically 
servant for the user (Robot; Cambridge Dictionary, 2018). 
The developments according the control system of those 
robotics is increasing, especially by the use of ‘Artificial 
Intelligence’ (AI) and ‘Big Data’ clouds (Boel, et al., 2019). 
Smartphones, (self-driving) car, google, social media, 
online advertisements are examples of those systems 
that delivers a proceeding for a specific purpose. These 
proceedings in combination with our living environment 
(home), leads to a definition of a server in a house, also 
known as a butler. 

“Technology itself is understood as the ultimate product in the 
recycle of modernity and the urban production of its future; the 

object of technology becomes architecture, and architecture 
morphs towards a fictional machine of performative capacities” 

- Arroyo, Atena, Kebal, & Berlage Instituut, 2007

Act

Research outline
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How can houses be designed as a butler that act for its inhabitant(s)?

“Technology today is mature enough to overcome 
the challenges of a personal robot. Cloud 

technology, electric power, brushless motors, digital 
cameras and computing modules made a giant leap 

in the last couple of years due to the internet and 
smartphones revolution. This has set a stable ground 
for the next big revolution in our lives- the personal 

robotic revolution”  
- Yossi Wolf, 2017

Butler
Pronunciation: / bʌt.lər /
1. the chief manservant of a house (Oxford Dictionary, 2019)
2. the most important male servant in a house, usually responsible for organizing the other servants (Cambridge 
Dictionary, 2019)

The common and most known form a butler is in physical 
appearance a gentleman with a suit that helps rich families 
in the household. By a quick glance on the internet on job 
description of a butler can be found that the profession 
of a butler has a lot of different forms of acting. A butler 
is someone who helps a person to do something more 
easily or to find an answer to a problem, by discussing and 
suggesting ways of doing things (Facilitator; Cambridge 
Dictionary, 2018). In the essence of being a butler is 
mentioned that a butler is a human, however by the raise 
of technological developments the butler has taken many 
different forms. A butler can act in a physical form and in 
digital form.

A physical butler could be a servant in household, personal 
assistant, maintenance worker, cook, chauffeur, manager, 
host, etcetera. In case of facilitating the inhabitant of a 
house, a butler could also be the furniture or a space in 
the house. The corridor for example can be described as a 
physical butler and plays as a server an important role by 
linking rooms in houses, other forms of servers in a house 
are the stairs, walls, doors, windows, materials, etcetera. 
The butler in digital form could appear as a servant by 
searching on the internet, regulating the light balance 
while taking photos, balancing the car while driving, a spell 
checker during writing, navigation while traveling, etcetera. 
The biggest difference between the physical butler and 
digital butler is that a physical butler has direct relationship 
with his master and the digital butler has an extramarital 
relationship with is master. The biggest resemblance is 
that both types of butlers do nothing out of their own, it is 
always on behalf of their master.

Butler
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Conclusion
A house in these days, is a static framework filled with 
furniture that serve his user and give the rooms a functional 
meaning (Ridley, 1976). Le Corbusier described in 1923 
the house as a machine of living, however the house is 
a statically object and a machine is an object that uses 
mechanical power to perform a particular task (Machine; 
Oxford Dictionary & Cambridge Dictionary, 2018). The 
home on the other hand, is dynamic or everywhere and is 
related to the habitant. The house as a butler is not a system 
that replaces or automates all human acts, because some 
activities are part of human nature and replacing those 
activities can disturb humans living pattern (Algan, et al., 
2018). A house as a butler has a direct and extramarital 
relationship with the inhabitant(s), finds answers, gives 
proposals, possibilities and acts for activities that the 
inhabitant does not want or can do. A house as a butler 
is a thing (system) who serves on behalf of the inhabitant, 
creates the individualized home and can appear in digital 
form and physical form. Overall the house as a butler must 
enrich the life of the inhabitant. 

To conclude, according the meaning of a house, home, act 
and a butler, the facilitating part of a butler house exists 
out two parts that are linked to each other; the butler as 
a house and the butler as a home. The butler as a house 
focusses on the physical relationship with the inhabitant, 
based on the object as a house, the ‘conceptual space’ 
(Bollnow, 1967). The butler as a home is related to an 
activity or behaviour, the ‘lived space’ (Bollnow, 1967). The 
house and the home, together are part of the inhabitant’s 
identity, behaviour, experience and appearance. In case of 
developing a house as a butler, the butler has to ensure 
that the house become a home.

What is a house that acts as a 
butler?

Research outline How can houses be designed as a butler that act for its inhabitant(s)?
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“A good butler is someone who identifies 
your needs almost before you do and 
who perceives that this is the way you 
like to live, this is how you like to have 
your cabin, your stateroom, your room, 

amenities delivered presented. In fact, it 
is a very personal service!”

- David Hamilton (Butlers of Cunard Line), 2017
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Theoretical 
framework.
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Introduction - Methodology
This final thesis (design phase) presents a vision and 
philosophy about how architects of the future could deal 
with designing in the future. The vision is developed 
as a continuation and result of the ‘theme phase’ and 
‘explorative phase’ published in two separated studies. 
The ‘theme phase’ is a study developed during a span 
of ten weeks, whereby twelve graduates have gathered 
literature on five themes, individually as collectively, and 
conducted a research based on that information. As 
a result of the ‘theme phase’, the graduates grouped in 
two- or three-man teams to study on 4 topics related to 
the architecture of tomorrow, ‘explorative phase’. To follow 
the design decisions presented in this ‘design phase’, this 
paragraph presents background information and a broader 
view on the perspective of the author. 

This paragraph presents in summary the work of the author 
and his team members of the past two phases. The ‘theme 
phase’ is presented according four themes, because of the 
strong relationship with the design phase. The fifth theme 
(case study) has been left out due to the large scale of the 
study. The ‘explorative phase’ is presented according two 
illustrative spreadsheets that are part of the study and the 
conclusion of the study. The studies of the other graduates 
also had an influence by developing the vision presented in 
this thesis, however because of the scale of these studies 
they have not been taken into consideration for this thesis. 
For further depth, I refer the readers to the studies of 
my fellow graduates about: ‘Technology’, ‘Lifestyle’ and 
‘Environment’.

Note:  This theoretical framework gives background knowledge 
about the origin of the vision and philosophy developed in this 
thesis. For the readers who knows the content of the ‘design 
phase’ and graduation studio or who are not interested in the 
background of the thesis is advised to skip the theoretical 
framework!

Theme phase

Adaptability and transformation in architecture
From static architecture to dynamic architecture

page 24-27

The house as a robot 
Changing of space with technological innovations

page 28-31

Future, Smart, Comfort 
Domestication and empathy in architecture

page 32-35

Identity
Different users, different needs, the house is part of the 

human identity
page 36-39 

Case studies, Role of architect(ure)
Changing role of the architect and architecture

not processed in paragraph

Explorative phase

Design, Exogenous factors
The evolution of the dwelling. 

page 40-41

A vision for the future from the perspective of experts 
(Architecture of Tomorrow)

page 42-43

The building as an enabler. Variations of living environments 
are recommended in the future.

page 44-45

Technology
What are the limits of technology and what can be 

developed in the future.
not processed in paragraph

Lifestyle
The human behaviour.

not processed in paragraph

Environment
Sociology and experience of human.

not processed in paragraph

For additional information:
‘Theme phase’
Algan, A., Boel, G., Bourouiss, H., Coenders, K., Kas, W., 
Zhu, W., . . . Sheung Lai, K. (2018). Architecture of Tomorrow. 
Preliminary investigation.

‘Explorative phase’
Algan, A., Coenders, K., & Oude Groen, M. (2019). 
Architecture of Tomorrow. an explorative study on the future 
development of the dwelling.

Note: Because the studies are part of other studies, the 
bibliography is formulated on at the bottom of the pages.
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Adaptability and Transformation in 
Architecture

Change of space
Expandable, transformable, adaptable and 

foldable

Introduction
If we analyse the architecture of today we see many forms 
of static buildings. This quotient is outdated or confusing, 
if we think about ‘the art or practice of designing and 
constructing buildings’ (Cambridge Dictionary, 2018). In 
this era, we are using and developing technology to work 
for our ever changing needs. Of course, if you think bright, 
there are elements in architecture that are dynamic, for 
example kinetic facades and moveable walls. However, all 
of those elements are trapped in a static frame.

Meaning - adaptabilty and transformation
The terms ‘adaptability’ and ‘transformation’ can be linked 
to diff erent defi nitions, the defi nition depends on your 
perspective and how you want to use it. Because of that 
I, want to give my perspective to both terms; Adaptability; 
‘fi ts for purpose’ and transformation; ‘change for purpose’. 
If we look at modern architecture we can see these terms 
were already a hot topic. Mies van der Rohe (Brick Country 
House) created spaces by the composition of the walls, 
Pierre Chareau (Maison de Verre) used the furniture and 
Gerrit Rietveld (Rietveld Schröderhuis) used movable 
elements. These are all interior related elements, whereby 
the frame of the building still remains the same. Modern 
architects used their design tools within a static frame to 
‘adapt’ space and ‘transform’ it to their needs. The static 
part of their design is linked to the structure of the building, 
however what happens if we can; ‘adapt’ the structure to 
‘transform’ the space?

Chuck Hoberman - expandable structures
“However, most of the proposed architected materials 
(also known as metamaterials) have a unique structure 
that cannot be reconfi gured after fabrication, making each 
metamaterial suitable only for a specifi c task and limiting its 
applicability to well known and controlled environments” 
(Overvelde et al., 2017). Chuck Hoberman is an artist, 
engineer, architect, and inventor of folding toys and 
structures, most notably the ‘Hoberman sphere’. He came 
up with the idea of making expandable structures (fi gure 
1.1.1). 

Related to my defi nition of ‘adaptability and transformation’ 
and the question; ‘what happens if we can ‘adapt’ the 
structure to ‘transform’ the space’, expandable structures 
are very interesting. If we look at the Hoberman Sphere 
we can see that the structure is dynamic and the space 
becomes larger, but it is not transforming. The shape of 
the sphere becomes larger, but basis of the shape is not 
changing.

Expandable structures can be linked to the ancient art of 
‘origami’ and a modular origami technique ‘snapology’. 
The diff erence between these two techniques are that 
origami techniques are based on two-dimensional folding 
patterns and snapology a highly reconfi gurable three-
dimensional metamaterial assembled from extruded cubes 
has been designed (Overvelde et al., 2016). “Although 
these examples showcase the potential of origami-inspired 
designs to enable reconfi gurable architected materials, they 
do not fully exploit the range of achievable deformations 
and cover only a small region of the available design space” 
(Overvelde et al., 2017). Clearly, we still have the idea that 
the structure is not transformable. 

Architecture; Cambridge Dictionary, 18 September 2018, 
https://dictionary.cambridge.org/dictionary/english/architecture

Overvelde, J. T. B., Weaver, J. C., Hoberman, C., Bertoldi, 
K. (2017). Rational design of reconfi gurable prismatic 
architected materials. Nature, 541(7637), 347–352. https://
doi.org/10.1038/nature20824

Overvelde, J. T., De Jong, T. A., Shevchenko, Y., Becerra, 
S. A., Whitesides, G. M., Weaver, J. C., Bertoldi, K. (2016). 
A three-dimensional actuated origami-inspired transformable 
metamaterial with multiple degrees of freedom. Nature 
Communications, 7, 10929. https://doi.org/10.1038/
ncomms10929

fi gure 1.1.1: expandable structure; ‘Hoberman Sphere’

Research outline



Arbil Algan 25

figure 1.1.1: Liberty Science Center, Check out the original 
patent for the Hoberman Sphere.

figure 1.1.2: Overvelde, J. T. B., Weaver, J. C., Hoberman, 
C., & Bertoldi, K. (2017). Rational design of reconfigurable 
prismatic architected materials. Nature, 541(7637), page 14 of 
Research supplementary information. https://doi.org/10.1038/
nature20824

Theoretical framework

figure 1.1.2: geometric shapes that can be folded into other shapes and structures.
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However, can we design objects that we can program to 
go from shape A to shape B, in a way that digital designers 
specifies a shape which the technology can make physically 
happen? 

Foldable structures
This is where ‘Johannes T. B. Overvelde, James C. Weaver, 
Chuck Hoberman & Katia Bertoldi’ (2017) introduce 
a robust strategy for the design of 3D reconfigurable 
architected materials and show that a wealth of responses 
can be achieved in periodic 3D assemblies of rigid plates 
connected by elastic hinges. To build these structures, we 
use periodic space filling tessellations of convex polyhedra 
as templates, and extrude arbitrary combinations of the 
polygon faces. We find that qualitatively different responses 
can be achieved, including shear, uniform expansion along 
one or two principal directions, and internal reconfigurations 
that do not alter the macroscopic shape of the materials. 
The researchers putted this information into an algorithm 
whereby they tested the designs by performing numerical 
simulations and characterize the mobility (that is, number 
of degrees of freedom) of the systems (Overvelde et al., 
2017). The results are geometric shapes that can be folded 
into other shapes and structures like; tetrahedron, cube, 
octahedron, truncated, tetrahedron, etcetera (figure 1.1.2). 
If we reflect these structures to our question than we can 
see that the structure is dynamic and the whole volume 
is changing its form, so it deals with ‘adaptability’ and 
‘transformation’. 

It is mystifying to think about this kind of structures in our 
static architectonic world, because all elements can move 
in the three dimensions; ‘x,y,z’ (figure 1.1.3). “The reality 
is that you are only making one object, it isn’t like it goes 
from one mode to the other. It always has to negotiate the 
way that it reacts to the forces that takes place within the 
movement and the mechanism has to resolve all of these 
loads into what we might call a stable process” (Hoberman, 
2015). This means that stability is a process and not a state 
and that there must be a balance between motion and 
structure (figure 1.1.4). 

The art of architecture is not only the practice of designing 
but also of construction. By making kinetic, mechanical 
and transformable architectonic structures the creators 
actually want it to move in a way where it is safe and 
secure. This means for example that the craftsmanship has 
to be done with a lot of attention and focus on the  details 
of the joints, the connections, the hinges and making it all 
work as a system.

AA School of Architecture, EmTech Lecture, & Hoberman, 
C. (2015, October 15). Chuck Hoberman - Transformable: 
Building Structures that Change Themselves. Retrieved 
September 19, 2018, from https://www.youtube.com/
watch?v=VesYwG4NBUs
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figure 1.1.3: Overvelde, J. T. B., Weaver, J. C., Hoberman, 
C., & Bertoldi, K. (2017). Rational design of reconfigurable 
prismatic architected materials. Nature, 541(7637), page 18 of 
Research supplementary information. https://doi.org/10.1038/
nature20824 

figure 1.1.3: Combination of foldable Geometric shapes.

figure 1.1.4: Models of foldable structures, inspired by figure 1.1.2 
The expectations of a digital drawing and the realty are always different. The aim of making the models is to understand how those foldable structures works.

Supplementary Fig. 9: (continued). (#16) (3.4.4)2.(4.4.4)4.(4.4.6)2 (triangular prisms, cubes and hexagonal prisms) is reconfig-
urable with ndof = 2. (#17) (3.4.4)8.(4.4.6)2 (triangular prisms and hexagonal prisms) is reconfigurable with ndof = 2. (#18)
(3.4.4)4.(4.4.6)4 (triangular prisms and hexagonal prisms) is reconfigurable with ndof = 2. (#19) (3.4.4)2.(4.4.12)4 (triangular
prisms and dodecagonal prisms) is reconfigurable with ndof = 2. (#20) (3.4.4.4).(3.8.8).(4.4.4).(4.4.8)2 (rhombicuboctahedra,
truncated cubes, cubes and octagonal prisms) is rigid.

WWW.NATURE.COM/ NATURE | 18

SUPPLEMENTARY INFORMATIONRESEARCHdoi:10.1038/nature

Supplementary Fig. 9: (continued). (#16) (3.4.4)2.(4.4.4)4.(4.4.6)2 (triangular prisms, cubes and hexagonal prisms) is reconfig-
urable with ndof = 2. (#17) (3.4.4)8.(4.4.6)2 (triangular prisms and hexagonal prisms) is reconfigurable with ndof = 2. (#18)
(3.4.4)4.(4.4.6)4 (triangular prisms and hexagonal prisms) is reconfigurable with ndof = 2. (#19) (3.4.4)2.(4.4.12)4 (triangular
prisms and dodecagonal prisms) is reconfigurable with ndof = 2. (#20) (3.4.4.4).(3.8.8).(4.4.4).(4.4.8)2 (rhombicuboctahedra,
truncated cubes, cubes and octagonal prisms) is rigid.

WWW.NATURE.COM/ NATURE | 18

SUPPLEMENTARY INFORMATIONRESEARCHdoi:10.1038/nature
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House as a robot
Effi  ciency in the use of space

The search in to the atoms

Introduction
‘High-density cities’ and ‘effi  ciency’ are architectural 
themes that are very strongly related to each other. The 
world population grows and more and more people are 
living in cities (United Nations, 2018). This results in a 
denser urbanization and makes the use of space in the 
living environment an important topic. As mentioned in 
the previous research (adaptability and transformation in 
architecture ‘Change of space’), modern architects like 
Gerrit Rietveld also dealt with the topic; how to use space 
effi  ciently? Rietveld designed the ‘Rietveld Schröderhuis’ 
with movable elements, the main idea was; when the living 
room is used the bedroom is unused, whereby the user 
can change to room to his needs (Van Zijl, Mulder, 2009). 
Rietveld designed the house in an era were the technology 
was not developed as far as it is now, this allows to wonder 
the question; how can we develop the idea of using only 
the space that is needed, by using the technological 
knowledge of today? 

Practitioner or robot?
Robotics and the developments in technology and 
engineering are always related to each other (Cambridge 
Dictionary, 2018). The term robot means; “a machine 
controlled by a computer that is used to perform jobs 
automatically” (Cambridge Dictionary, 2018) and in my 
perspective ‘a machine that solves complex series of 
actions automatically for human needs’. That means that 
if the walls of the ‘Rietveld Schröderhuis’ were engineered 
in a way that the walls are moved automatically and 
programmed by a computer, we have a robotic house. Not 
only Rietveld, also in the present there is thought about 
this topic, for example Tiny house projects or shared space 
solutions. Tiny houses are projects whereby each space is 
tried to use functional, for example a bed that can be folded 
into a desk or a table in a wall. In all of those situations, 
the designers tried to use space in a dynamic way with 
rigid elements that can change into a pre-programmed 
form with a fi xed number of possibilities. This starts a 
discussion, because are we then making a ‘robot house’ 
or are we replacing human force for mechanical force 
with pre-programmed opportunities? Diff erent thoughts 
are possible, because dynamism and effi  ciency are in 
contradiction with rigidity. This theorize the next question; 
how can we create dynamic elements that can have all 
forms the user needs? 

Radical Atoms
Tangible Media Group led by Professor Hiroshi Ishii 
designed a dynamic shape display ‘Inform’, whereby 
a display can transform into a structure the user wants. 
They build upon the dexterity by embodying digital 
information in physical space. By conducting researches, 
they found that they are limited by the rigidity of ‘atoms’ 
(real world) in comparison with the fl uidity of ‘bits’ (digital 
model) (MIT Media Lab, 2018). To challenge this limitation, 
they presented their vision about ‘Radical Atoms’. 
Radical Atoms are a computationally transformable and 
reconfi gurable materials that is bidirectionally coupled with 
an underlying digital model (bits), so that dynamic changes 
of physical forms can be refl ected in digital states in real 
time, and vice versa (MIT Media Lab, 2018). ‘Inform’ is an 
example of how ‘radical atoms’ could be used. With this 
concept idea dynamic space can be developed, however 
how can the concept idea of using atoms to change space, 
act automatically?

United Nations. (2018). Revision of World Urbanization 
Prospects (PRESS RELEASE). Retrieved from https://
population.un.org/wup/

Van Zijl, I., & Mulder, B. (2009). Het Rietveld Schroderhuis 
(fi rst. ed.). Utrecht, The Neterhlands: Matrijs.

Robotics; Cambridge Dictionary, 27 September 2018, https://
dictionary.cambridge.org/dictionary/english/robotics

Robot; Cambridge Dictionary, 26 September 2018, https://
dictionary.cambridge.org/dictionary/english/robot

MIT Media Lab, Tangible Media Group. (n.d.). Vision. Retrieved 
September 26, 2018, from https://tangible.media.mit.edu/
vision/

Database; Cambridge Dictionary, 27 September 2018, 
https://dictionary.cambridge.org/dictionary/english/database
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fi gure 2.1.1: Concept possibility of ‘Radical Atoms’, ‘Foldable Structures’, ‘Databases’ and ‘using space the user needs’.

Theoretical framework
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Limits set by the nature
Robots can be seen as machines that are trying to reach 
the beauty of the nature. The biggest and not reachable 
facts about robots is that they cannot make decisions. 
Databases are important in the development of artificial 
intelligence. Databases can save information about daily 
activities (Cambridge Dictionary, 2018) and with this 
information it can predict for example when the user has 
the need to go to the toilet or to bed. This is also the 
way how digital advertisements work (Stryker, 2014). The 
discussion about it is that the privacy of the humanity is 
in danger, because databases can collect information to 
predict and influence behaviours (Kelly, 2010). If a house 
can predict and influence the user’s needs, then could the 
house make decisions for his user, or not? This is also a 
discussion point, because databases can influence and 
predict decisions, however they do not have the mind and 
emotions of the nature. In that case there is always a limit 
of control in automatically working systems.

According to the report of the United Nations (2018), there 
is not enough space in ‘high-density cities’, because there 
is more need for space than available space. This makes 
space expensive, this is why there is a need for ‘efficiency’. 
Relating back on the theory of ‘using space that we need’ 
and the reason ‘why we are searching for efficiency’, 
follows the question; why don’t the user only pay for the 
space he uses? A solution of that can be a more capitalist 
system than we have now. Therefore, there is need to 
develop the idea of using space efficiently. By analysing 
technological development of ‘Inform’, can be concluded 
that there is need for space behind the display to store all 
cubes (negative space). The storage of those cubes space 
will be lost, in for example the thickness of the walls. For 
this reason, there is need to do research for a material that 
can increase and decrease with a small storage capability. 
If we want to combine that with an automatically working 
system that reacts on ever changing needs of the user 
there is an opportunity! However, who will have the control 
of the databases? The concept idea of ‘Radical Atoms’, 
‘Foldable Structures’, ‘Databases’ and ‘using space the 
user needs’ can be developed to architectural projects, 
by creating new urban environments, houses, spaces and 
experiences (figure 2.1.1-2). To do that we must rethink the 
essence of our true needs, so we can fade our obsolete 
and “work or operate quickly and effectively in an organized 
way” (Cambridge Dictionary, 2018).

Stryker, C. (22 April 2014). TEDx Fulton Street; Big Data will 
impact every part of your life. Retrieved 27 September, 2018, 
from: https://www.youtube.com/watch?v=0Q3sRSUYmys

Kelly, J. (2010, July 28). In-database predictive analytics helps 
marketer predict consumer behavior. Retrieved September 26, 
2018, from https://searchbusinessanalytics.techtarget.com/
news/2240019828/In-database-predictive-analytics-helps-
marketer-predict-consumer-behavior

Efficient; Cambridge Dictionary, 2 October 2018, https://
dictionary.cambridge.org/dictionary/english/efficient
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fi gure 2.1.2: Model of possibilities of how the concept idea could be used
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Future, Smart, Comfort
Human needs

Maslow vs Technology

Introduction
Lies, predictions and theories about the future of humanity 
is often seen as a topic for idle speculation. Architecture, 
artificial intelligence and divination are totally different 
professions, however the similarity is that they are 
predicters of what will happen, what will it look like and what 
the needs will be in the future. The search for the (house of 
the) future will never end, because ‘tomorrow will always 
be the future’ and the future is based on ideas that are not 
always the same as expected. The future of architecture for 
example is changeable, because it develops according to 
the needs of humanity. 

Maslow’s Hierarchy of needs
The term ‘need’ means “to have to have something, or to 
want something very much” (Cambridge Dictionary). There 
are a lot of theories about fundamental needs of humans, 
the most common one is ‘Maslow’s Hierarchy of needs’. 
Abraham Maslow argued in 1943 five stages of human 
needs that motivate human behaviour. Firstly, ‘Physiological 
needs’, such as the need to breathe, eat, drink or sleep. 
Secondly, Maslow mentioned ‘Safety’, humans try to earn 
money and look for shelters that protects them against 
danger. At stage three he wrote, ‘Love and belonging’, in 
this stage the human chooses to be close to his ‘family 
and friends’ and choose to be part of a society or culture. 
The fourth stage starts at the moment when the human 
feel completely part of a group and wish to be a little 
different. Stage four is ‘Esteem’, in this stage the human 
look for a status, self-confidence, respect and freedom. 
The human wants to be someone and searches for an 
identity. Maslow believed that inadequacy will push human 
towards their satisfaction and once they are satisfied, the 
human will still look for ’something higher’. As long as they 
are not satisfied, the individual will strive to fulfil them in 
order to ease the tension and imbalance created by their 
deficiency (Team Management Study HQ, 2016). The 
last stage exists of ‘Self-actualization’, the realization or 
fulfilment of their creativity, talent and potentialities. This 
is the need of a person to discover his true potential and 
once evoked, never stops growing. By passing all of those 
stages the human got, according to my understanding, 
“a pleasant feeling of being relaxed and free from pain” 
(Cambridge dictionary, 2018), comfort. Maslow wrote this 
theory in such a way that it is universal for every human 
being. Maslow’s theory, becomes interesting at stage three 
and four, in the search for the house of the future. These 
stages create one of the biggest differences in human’s 
life and needs. They create an identity of the human and 
determine what they eat or drink, how they sleep and how 
they understand the meaning of being safe. Culture for 
example can be seen very broadly; culture in age stages, 
community, technological culture and for example in 
architectonic terms the ‘genius loci’. Me as an upcoming 
architect of always try to achieve ‘comfort’, for example 
by using ‘smartness’ as a tool to realize ideas. With this 
architectural ambition and Maslow’s theory in mind, we 
can argue that all human beings are different in their needs 
and ask the question ‘how can architects design a house 
that fits humans needs’? 

Need; Cambridge Dictionary, 15 October 2018, https://
dictionary.cambridge.org/dictionary/english/Need

Maslow, A.H. (1943). “A Theory of Human Motivation,” 
Psychological Review 50(4): 370-396.

Team Management Study HQ. (2016, December 16b). 
Maslow’s Need Hierarchy Theory of Motivation. Retrieved 
October 15, 2018, from https://www.managementstudyhq.
com/maslows-need-hierarchy-theory.html

Comfort; Cambridge Dictionary, 15 October 2018, https://
dictionary.cambridge.org/dictionary/english/Comfort
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figure 3.1.1: Barcode optical illusion, The perspective of the viewer determines what can be read (shake your head)

Smart Future Comfort
Arbil Algan

Theoretical framework
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Co-performance
Kuijer and Giaccardi wrote about this idea in their paper 
about ‘Co-performance: Conceptualizing the role of 
artificial agency in the design of everyday life’. Co-
performance (Kuijer, Giaccardi 2018) “is a modification of 
the practice theoretic framework that they have developed 
that considering computational artefacts as artificial body/
minds that are capable of performing practices alongside 
people”. It looks like, in my opinion, that their research is 
reflecting on Maslow’s theory. In the research is written 
for example that technologies as ‘Artificial intelligence’ 
is not a technology that will take over control of humans 
by predicting their needs, however it can be used as an 
intelligence that works in collaboration with its user(s). An 
example is the development of the use of a smartphone. 
There are a lot of different brands and models, however 
they are all optimized by installing different applications 
to its user. One of the most interesting developments in 
the use of the smartphone is the domestication process. 
Domestication means; “the process of bringing animals 
or plants under human control in order to provide food, 
power, or company” (Cambridge dictionary, 2018). 
“Domestication is rarely a ‘harmonious process’”. “Rather, 
technologies can always be re- or dedomesticated as faults 
emerge, newer technologies are acquired, or as users grow 
older, have children or move home” (Sørensen, 1994). If 
the technological development and the concept idea of 
the previous research are used as described in the paper 
about ‘Co-performance’, it will pass Maslow’s theory.

To conclude, in Maslow’s theory it is impossible to pursue 
a technique that has endless solutions that fits for every 
human, because humans need to change and develop. 
Limits are changeable and related on the domestication 
process, that is different for everyone. Differences in 
perspectives are unavoidable, all human have a different 
perspective in how they look at a figure, live in a culture and 
determines the choices they make (figure 3.1.1-2). Limits 
can change for example by developing the technology, 
where the domestication process grows linearly. An 
example is that ‘The house of the future’ can learn its 
owner, how it could be used. Important is that, architects 
need to recognize that there are different types of users in a 
house, whereby each user differs from each other. If we link 
this research on the problem of high-density environments 
and previous researches, we can ask the question; ‘how 
can architects incorporate all those different needs in order 
to build an environmental society that fits for all users’?

Radical Atoms
As mentioned in the previous research (the house as a 
robot ‘Efficiency in the use of space’), we cannot think 
about a world without technology. With the concept ideas 
of ‘Radical Atoms’, ‘Foldable Structures’, ‘Databases’ and 
‘using space the user needs’ are possibilities to design 
a house or space that fits each user(s) needs. Which 
means that by using artificial intelligence we are at the end 
of our search. However, this concept idea is in collision 
with Maslow’s theory. In stage four (Self-actualization) 
Maslow writes that humans are searching for freedom. The 
collusion is that, if a database is influencing and predicting 
the needs of the user there will be no freedom left, because 
everything is already determined. This restriction in freedom 
is also influencing stage two (safety). When humans cannot 
make a prediction of the possible occurrence, they will feel 
frightened and unsafe. The concept idea that a tool can 
fit each form the user needs, will not be able to create 
endless possibilities because needs are always changing. 
This means that there are limits in needs and if the needs 
change, the limits are also changing. Limits in needs can 
change for example by the development of the technology. 
According to Maslow (1943), needs are always based on an 
individual, although what will happen if there are multiple 
individuals in a household? Limits can be seen as freedom 
interrupters, by understanding Maslow’s theory we can 
conclude that having a limit is a need. This does not mean 
that we have to stop thinking about the concept idea of 
the previous research, because we have to debounce the 
previous idea to develop the house of the future. Clearly, 
if technology is a life of its own it does not fit in human 
needs.

Kuijer, L. Automated artefacts as co-performers of social 
practices: washing machines, laundering and design. in 
Maller, C. and Strengers, Y. eds. Social Practices and More-
than-humans: Nature, materials and technologies, Palgrave 
Macmillan, forthcoming.

Kuijer,L. Giaccardi,E. “Co-performance: Conceptualizing 
the role of artificial agency in the design of everyday life.” 
Proceedings of the 2018 CHI Conference on Human Factors 
in Computing Systems. ACM, 2018. Page 4.

Domestication; Cambridge Dictionary, 17 October 2018, 
https://dictionary.cambridge.org/dictionary/english/
Domestication

Sørensen, K. H. (1994). Technology in use: two essays on the 
domestication of artefacts. Centre for Technology and Society 
Working Paper 2/94. Trondheim, Norway.
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fi gure 3.1.2: Model of blocks. Each side, approach and perspective is diff erent. There is no possibility that two or more people see the same colour pattern or three-
dimensional form.
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Identity
Identity created or given?
The influence of architecture

Introduction
If someone could describe how a typical Dutch citizen 
looked like, hopefully most people will identify non-
physical things. There is no physical face on the Dutch 
citizen, because the country is flourished, created and 
build on immigrants around the world as a place of refuge, 
opportunity and a second chance (Centraal Bureau voor 
de Statistiek, 2016). On the opposite, if someone could 
say how the typical Dutch city looked like, most people 
will identify the things that one can physical see, like the 
‘Amsterdamse grachtenhuizen’ and the ‘brick architecture’. 
Both examples are dealing with the term ‘identity’, however 
both have different approaches. The conformity between 
both situations is the search for an identity, the contrast of 
it is the question; Is the identity given or created?

Cultural identity
Identity means; “a person, or the qualities of a person or 
group that make them different from others” (Cambridge 
Dictionary, 2018) and is related to physical features and 
behaviours (Goodman, 1985). Identities can be influenced 
by culture; “the way of life, especially the general customs 
and beliefs, of a particular group of people at a particular 
time” (Cambridge Dictionary, 2018). Despite the fact that 
the meaning of identity is defined clearly in the dictionary, 
an example of the author is given to show that it is a 
complex concept.

“My grandfather and his brothers travelled from ‘Trabzon’ 
(Turkey) to work in the mines of the ‘Ruhrgebiet’ (Germany). 
Through opportunities my grandfather had the chance to 
work for Phillips in Hilversum, Eindhoven and lastly Tilburg. 
With the help of political policy in the Netherlands he 
accommodated his children (my father) and wife in Tilburg. 
After a few years, my father met my mother, they got married 
in Tilburg and raised two first-generation Dutch-Turkish and 
cultural Muslim children. That is what my identity is labelled 
to most people. On the other side my grandparents have a 
same story told by their grandparents, who have travelled 
from the Caucasus (Russia) and an unknown place between 
Iraq and Iran.”

The influence of the cultural history of the author, can 
quickly be seen in physically features, but less quickly 
in behaviours. According to Rabie (2013), behaviours 
are related to the phenomena of the location and era in 
which is lived. That means that the authors appearance 
consists of Iraqi, Iranian, Russian and Turkish DNA. On the 
other hand, it means that his behaviour is influenced by 
the Turkish and more by the Dutch culture. Each person 
in the example has dealt with behaviours that has been 
transferred to the next generation. These behaviours are 
related on; physiological needs, safety, love and belonging, 
esteem and self-actualization, also mentioned in previous 
research (Future Smart Comfort, Human needs) with 
Maslow’s hierarchy of needs (1943). With this in mind 
can argued that cultural identity and personal identity are 
given and not created. However, if the identity is given 
by the family, then it is also created by the family, this 
comparison is a point of discussion. Further can be argued 
that behaviours depend on the location where someone is 
raised and lived, these places are created and influenced 
by architecture. Christian Norberg-Schulz (1980) wrote in 
‘Genius loci: Towards a phenomenology of architecture’ 
about this topic.

Centraal Bureau voor de Statistiek. (2016). Bevolking naar 
migratieachtergrond. Retrieved 30 October, 2018, from 
https://www.cbs.nl/nl-nl/achtergrond/2016/47/bevolking-
naar-migratieachtergrond

Identity; Cambridge Dictionary, 23 October 2018, https://
dictionary.cambridge.org/dictionary/english/Identity

Goodman, N. (1985). How Buildings Mean. Critical Inquiry, 
11(4), 642–653. https://doi.org/10.1086/448311

Culture; Cambridge Dictionary, 23 October 2018, https://
dictionary.cambridge.org/dictionary/english/Culture
Rabie, M. (2013). Saving Capitalism and Democracy. Chapter 
2; The Development of Human Societies, 15–40. https://doi.
org/10.1057/9781137321312

Maslow, A.H. (1943). “A Theory of Human Motivation,” 
Psychological Review, 50(4): 370-396.

Norberg-Schulz, C. (1980). Genius loci: Towards a 
phenomenology of architecture. New York: Rizzoli.
 
Vogler, A. Vittori, A. (26 November 2006). Genius Loci in the 
Space-Age. Retrieved 30 October, 2018, from: http://www.
architectureandvision.com/av/download/vision/061123_PP_
GeniusLociintheSpace-Age.pdf
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fi gure 4.1.2: Diagram; infl uence of architecture. ‘So, if our physical features are infl uenced by our cultural identity, then can architecture infl uence our appearance’ 
(I am joking ;)

Architect

Time

Location (Genius Loci)

Behavior

(Physical) Appearance

Cultural identity

Theoretical framework
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figure 4.1.1: Palace of the Parliament, Bucharest

Genius Loci
“In Roman mythology a ‘Genius loci’ was the protective spirit 
of a place. In contemporary usage, “genius loci” usually 
refers to a location’s distinctive atmosphere, or a “spirit of 
place”” (Vogler, Vittori, 2006). According to Kushner (2014), 
the power of architecture is the feeling and emotion that 
the user feels when it is using a space, for example; “the 
walk of shame when Kushner walked through a corridor, 
with a balcony that overlooked to the family room, between 
a bedroom and a bathroom. Architecture is not about math 
or zoning, it is about those visceral emotional connections, 
that the user feels to the places they occupy”.That means 
that architecture is shaping behaviours and show that the 
users are gullible, influenceable and easily predictable, for 
example, the ‘Palace of the Parliament’ in Bucharest (figure 
4.1.1).

For an architect it is easy to predict which terms are being 
considered when looking at the building (figure 4.1.1); 
power, stability and democracy (Romania Insider, 2018). It 
is predictable, because the subconscious is thinking about 
a building that was build thousands of years ago by the 
Greeks, the ‘Parthenon’ (Kushner, 2014). This ‘architectural 
language’ is used by architects to get an emotional 
connection to the forms that is build our buildings out of. 
With this trick the observer can identify the identity of a 
building, a designed identity. 

Media Identity
Architects used this language for decades and it is very 
useful (Kushner, 2014). To explain this, Kushner used the 
example of a pendulum. On the one side is innovation 
and architects are constantly pushing to this side for new 
technologies, typologies and solutions for the way that 
we live today. The other side exists of symbols, that can 
be identified (figure 4.1.3). The swinging between those 
sides happened in the last fifty years and developed 
different architectural styles. The ‘architectural language’ 
in architecture is clarified by Nelson Goodman (1985) “A 
building is a work of art only insofar as it signifies, means, 
refers, symbolizes in some way”. He used the terms; 
‘denotation’, ‘exemplification’, ‘expression’ and ‘mediated 
reference’, to understand the meaning of building. 
However, architects always want to innovate, there arose 
for example a mass production of the modernists and 
in the 1970s the brutalism, who did not care about the 
human scale (Kushner, 2014). Towards the end of these 
movements’ architects used the classical forms again. The 
updated ‘Parthenon’ with neon, pastel colours and new 
materials delivered the postmodern architecture. Then it 
swung to the innovation side again, with the media and 
digital revolution. They defined a new way to look at the 
identity of a building. Due media attention, Kushner (2014) 
quote; “we created an emotional reaction” to the forms of 
the Gugenheim Museum of Frank Gehry, “nowadays those 
forms represents; culture and tourism”. 

To conclude, the difference between ‘given and created 
identity‘ is that the created identity makes it possible to 
choose for. The given identity is personal, cultural and part 
of our life’s. Notwithstanding architecture makes it possible 
to influence behaviours. Such as Kushner mentioned, 
users, visitors, humans are easily to predict. That means 
that architects must not forget the ‘genius loci’, while they 
are searching for innovations. If we put it all together, it 
shows us a system whereby can be argued that architecture 
and the era can give meaning, sense and a identity to a 
place. This place makes behaviours influenceable and 
predictable and means, according to Mohamed Rabie’s 
theory, that our cultural identity is designed (figure 4.1.2).

Kushner, M. (10 March 2014). Ted Vancouver BC; Why the 
buildings of the future will be shaped by ... you. Retrieved 
30 October, 2018, from: https://www.youtube.com/watch?
v=hha0NsYXS5c&list=PLxoNyj0k-PzxEZ-EDveee98QWvC_
NfrfQ&index=3

Romania Insider. (2018). Bucharest Centennial: Palace of the 
Parliament, the mega construction of the last century, Romania 
Insider. Retrieved October 25, 2018, from https://www.
romania-insider.com/bucharest-centennial-palace-parliament-
mega-construction-2018/
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figure 4.1.3: Pendulum model. On the one side is innovation and architects are constantly pushing to this side for new technologies, typologies and solutions for the way that 
we live today. The other side exists of symbols, that can be identified.

figure 4.1.1: Fresh Travel Destinations. (n.d.). Palace of the 
Parliament (Casa Poporului) - Bucharest - Romania | Fresh 
Travel Destinations. Retrieved October 30, 2018, from 
http://freshtraveldestinations.com/palace-of-the-parliament-
bucharest-romania/

Theoretical framework



40

Temporary Housing
> 10000 years B.C.

The Industrial Revolution
1750 - 1900 years

Communal Living
10000 - 2000 years B.C.

The European Settlers in Nothern America
1600 - 1750

Evolution of housing approaching the housing laws, ‘Woningwet’ 1901
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The European Settlers in Nothern America
1600 - 1750

Private Houses
2000 - 500 years B.C.

The British Civilisation
1400 - 1600

The Greek Golden Age
500 years B.C - 700

The Roman - Etruscan Civilization
 700 - 1400
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The BUTLER!?

“Fantasy is hardly an escape from reality. 
It’s a way of understanding it.” 

- Lloyd Alexander, 1994 
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Introduction - Methodology
In order to investigate what a butler is, a scenario analysis 
(Martin & Hanington, 2012) is used by analysing fictional 
romans, movies and comic books. The butlers that are 
analysed varies from physical butlers to digital butlers and 
are analysed according the behaviour of the fictional worlds 
in which they took place. The butlers are chosen according 
the interest of the author and the topic of the graduation 
studio (Architecture of tomorrow). Each case study deals 
with a different topic in technological innovations or 
emphatical appearances. Not only the positive aspects 
are embedded in the case studies, also the dangers and 
mistakes of the butlers have been included in the study. 

The movies and cartoons are analysed by watching 
randomly different episodes (illustrated with frames taken 
from the movies) and books are analysed by reading. The 
case study of the Jetsons is chosen, because of the exact 
predictions of the creators about the future of technology. 
The Addams Family is chosen, because of the emphatical 
capabilities of the butlers. The Circle is chosen, because 
of the dilemma for the generosity of human privacy in the 
use of technology. The episode of Black Mirror - White 
Christmas is chosen, because of the emphatical capability 
of the house as an object and the artificial intelligence 
that analyses the inhabitant just by being the inhabitant 
themselves. Each case is analysed according the following 
questions; 

What is the form the butler? 
What is the butler doing? 

When does the butler act? 
How does the butler act? 

What is the emphatical capability of the butler? 
What kind of space does the butler need? 
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Analysis The BUTLER!?

The Jetsons

Characters
The family Jetson exists out George Jetson and his wife 
Jane Jetson, their teenage daughter Judy Jetson, son 
Elroy Jetson, dog Astro and Rosey the housekeeping robot 
(FANDOM, n.d.).

General
The Jetsons is an animated sitcom about a typical American 
family residing in Orbit city in the year 2062, 100 years after 
the original release (FANDOM, n.d.). The cartoon shows an 
onward scenario of a family that lives in an era whereby 
a house is filled with gadgets that supports the Jetsons 
family according their daily activities. One of the gadgets 
that the family uses, and nowadays part is of our daily lives, 
is the videophone (Visaphone in the cartoon) presented far 
before the development of the computer, webcam, Skype 
or Facetime. Also, gadgets like; drones, robotic vacuum 
cleaners, 3D printers, artificial assistance, smartwatches, 
holograms, smart shoes and jetpacks are presented in 
the cartoon (Maloney, 2017). Besides that, not only the 
gadgets of the cartoon are interesting, also the scenario 
graphic behaviour of those gadgets and the behaviour 
by using those gadgets is an interesting element in the 
cartoon. This study focuses on; the city and the house, the 
home assistance, Rosey the housekeeping robot and the 
Foodaracacycle.

Producer: Hanna-Barbera Productions

Genre: Animated sitcom, Comic science fiction

Original release: 23 September 1962
Season 1: 23 September 1962 – 3 March 1963, 24 episodes

Season 2: 16 September 1985 – 13 December 1985, 41 episodes
Season 3: 19 October 1987 – 12 November 1987, 10 episodes

Analysis according episode:
Season 1, episode 1, “Rosey the Robot”, written by: Larry Markes, Tony Benedict, September 23, 1962

Season 1, episode 9, “Rosey’s Boyfriend”, written by: Warren Foster, Tony Benedict, November 11, 1962
Season 1, episode 17, “The Little Man”, written by: Tony Benedict, January 13, 1963

Season 2, episode 26, “Rosie Come Home”, written by: Glenn Leopold, September 17, 1985
Season 2, episode 35, “Mother’s Day for Rosie”, written by: Harvey Bullock, October 1, 1985

Season 2, episode 64, “The Century’s Best”, written by: Mark Young, November 29, 1985
Season 3, episode 72, “Wedding Bells for Rosey”, written by: Mark Young, November 4, 1987
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City and the house
Orbit City is a fictional city rendered according the modern 
Googie style (FANDOM, n.d.), whereby the buildings, 
houses (Skypad apartments) and businesses are built on 
adjustable stills that allows the buildings to be elevated 
above the clouds (Maloney, 2017). The reason why those 
buildings are placed on adjustable stills is not mentioned, 
however it is safe to assume that the city is above the 
smog pollution and the weather of the earth below and 
there is never a cloudy day in Orbit City (Cheddar, 2008). 
The Skypad apartments are automatically controlled 
robot houses installed with a lot of different gadgets that 
supports the family in their daily activities.

Home assistance
Besides of Rosey the Skypad of the Jetsons is installed 
with a home assistance that reacts according the voice 
of the inhabitants and can assist more that is requested. 
An example is the moving walkway that can travel the 
inhabitants through the house or by placing a chair 
automatically when someone wants to sit by using artificial 
intelligence. The home can also assist with tooth brushing, 
showering or waking up, putting on clothes, etcetera 
(DrDude9, 2017).

Analysis The BUTLER!?
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Rosey - Rosie the Robot
One of those gadgets that is presented as a character 
is Rosey the housekeeping robot butler, bought in the 
first episodes because Jane Jatson could not want to 
do household activities (Television Vanguard, 2018). 
‘Rosey the Robot’ is a ‘Robotic assistance’ that has a 
physical appearance of a female robot that behaves as a 
human in service of the Jetson family. Rosey is not only 
a housekeeper, she or it is also presented as part of the 
family. As part of Rosey’s human capabilities, she has an 
emphatical system by which she understands and learns 
how the act and behave (Maloney, 2017).

Foodaracacycle (Food-a-rac-a-cycle)
The Foodaracacycle is a machine that serves food by 
touching some buttons. It makes and dispenses any meal 
the inhabitants want. This device is not artificial controlled, 
the Foodaracacycle has a keyboard and a scanner that 
must be used by programming meals (FANDOM, n.d.). 
Most of the gadgets in the cartoon are directed by artificial 
intelligence, however the Foodaracacycle is not. The 
reason is not mentioned however, it triggers to think about 
it. Food that humanity consumes consists for a large part 
of living organisms (vegetables, animals, plants, etc.), 
each organism has its own characteristics linked to the 
environment (temperature, quality of life, sustainability) 
in which it finds itself. This may be a reason why the 
Foodaracacycle has no artificial intelligence and also 
explains the name Food-a-rac-a-cycle, in which the food 
chain is described as a circular system.

Analysis The BUTLER!?
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Conclusion
The Jetsons presents a futuristic way in how a typical 
American family could live in the future. The cartoon 
provides technological, social and behavioural actions of 
the inhabitants of the Skypad apartment with an ironic 
touch. The appearance of the facilitators or butlers that 
takes a role in the cartoon differs according their activities. 
The butler appears only when the inhabitants need them, 
sometimes automatically and sometimes by pushing on 
buttons or by voice detection. The emphatical capability 
of the butlers differs according its appearance. As 
mentioned Rosey is presented as a character, therefore 
she also behaves as a human being by using ‘Artificial 
Intelligence’. On the other hand, the Foodaracacycle 
can be programmed and reacts on the input given by 
the inhabitants. The appearance of the home assistance 
differs in his emphatical capability. Sometimes it acts at a 
push of a button and sometimes it acts automatically. The 
most fascinating part of the cartoon is the behaviour of 
the Jetsons family. The cartoon imagines us an emphatic 
way in how technology, the house and the inhabitants 
work together in their daily lives. Whereby the house is 
not presented as a statically object, but as a house that is 
part of the family, their activities and the behaviour of the 
inhabitants.

Analysis The BUTLER!?
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The Addams Family

Characters
The family Addams exists out Gomez Addams, Morticia 
Addams, Uncle Fester Addams, Grandma Addams, 
Wednesday Addams, Pugsley Addams, butler Lurch and 
Gomez Addams best friend Thing T. Thing (FANDOM, n.d.).

General
The Addams family is a satirical inversion of a typical 20th 
century American family. The Addams are an odd wealthy 
family who delight in the macabre and are seemingly 
unaware, or do not care, that people find them bizarre or 
frightening (Swift, n.d.). This study focuses on; Lurch the 
butler and Thing the helping hand.

Producer: Charles Addams

Genre: Black comedy 

Original release: 
The New Yorker Cartoon: 1938

The Addams Family: 1964 – 1966 TV series
The Addams Family, The Circus Story: 1973 animated Movie

The Addams Family: 1973 – 1975 TV series
Halloween with the New Addams Family: 1977 Movie

The Addams Family: 1991 Movie
The Addams Family: 1992 – 1993 animated series

Addams Family Values: 1993 Movie
Addams Family Reunion 1998 Movie

The New Addams Family: 1998 TV series
Expected: The Addams Family: 2019 Animated series

Analysis according:
Charles Addams, The New Yorker Cartoon: 1938

Season 1964 - 1965, episode 4, “Gomez the Politician”, written by: Jerry Hopper, Hannibal Coons, Harry Winkler, 
October 9, 1964

Season 1973 - 1975, episode 6, “Follow That Loaf of Bread”, directed by Charles A. Nichols, October 13, 1973
Addams Family Reunion 1998 Movie

Season 1998, episode 2, “Deadbeat Relatives”, written by: Robert L. Baird, Kelly Senecal, October 20, 1998

Analysis The BUTLER!?
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Lurch
Lurch is the official butler of the Addams family whose 
appearance resembles Frankenstein’s monster (Weekend 
Magazine, 2017). Lurch is an ordinary butler, as we know 
about its definition. He is a faithful servant, who always 
acquiesces to the wishes of the Addams. The name ‘Lurch’ 
comes from the verb of uncontrolled moving or swinging. 
Lurch helps around the house by cleaning, repairing and 
treating the children with parental activities. Because of his 
loyalty the Addams family treats him like one of their own 
(FANDOM, n.d.). When the Addams needs the assistance 
of Lurch, they call him through pull on a bell. The bell is 
available in every room of the house, what results in an 
always available butler. By each rang on the bell Lurch 
appears immediately with the line; “You rang?” (TV tropes, 
n.d.). His emphatic capabilities are so strong that he 
sometimes appears before one of the Addams rang the 
bell (FANDOM, n.d.). Due his supporting role, Lurch his 
activities are not immediately visible in the most of the 
movies, however his presence as a scary and clumsy 
butler is not to be missed.

Thing T. Thing (Thing)
Thing’s physical appearance is a disembodied right 
hand who performs various of useful functions for the 
Adams family. The origins of Thing dictate to a complete 
person, that only partially appeared in strips as a hidden 
‘Easter egg’ spying the family (TV tropes, n.d.). Thing 
communicates with a Morse-like alphabet-, writing- and 
sign language. He lives in a closet made up as a house 
within a house, although he also appears in boxes or 
containers throughout the house (FANDOM, n.d.). Thing 
is not originally part of the main characters however, he 
fulfils a considerable important role as a secondary figure. 
Thing is not an ordinary butler as Lurch, however Thing’s 
serving capabilities for the family requires to a butler. His 
physical appearance is relatable on the Dutch expression: 
’helpende hand’, the helping hand. As a ‘hand servant’ 
Thing’s role in the house varies from handing cigars to 
Gomez Addams and lighting them, holding Morticia 
Addams his wool while she knits, fetching the mail, turning 
over the records, turn grapes into wine etcetera (FANDOM, 
n.d.). Thing is not always in the spotlight and hides itself in 
the most of the times. Thing appears mostly unexpected 
especially when one of the householders is searching for 
something or when they needed help just on the right 
time. Thing is not only a servant, he is also a buddy for 
everyone in the house and behaves as a human by, playing 
games, attracting people by snapping with his fingers or is 
busy with activities by himself. The appreciative of things 
services is one of the best-known lines of the series by 
saying; “Why thank you Thing” (Holiday, 2016). As result 
of Thing’s human activities, without a body, the emphatical 
capabilities of Thing is just like all other characters. 

Analysis The BUTLER!?
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Conclusion
As mentioned, the offi  cial butler of the Addams family is 
Lurch, however the appearance and serving capabilities of 
Thing illustrates that a butler can be more than its general 
meaning. Both of the characters appear, most of the times, 
when they are called or needed. The interesting part of it is 
their emphatical capabilities. In some cases, they appear 
earlier than its needed. The biggest diff erence between 
Lurch and Thing is their role in the family. Lurch is whatever 
it does an ordinary butler and on the other hand Thing is a 
friend of the family, it is not a character who lives to serve 
the inhabitants. More or less, Lurch is also a server for 
Thing, however their relation can be described as ordinary 
friends. Both characters imagine us a common way in 
how an ordinary butler or ‘helping hand’ act according the 
assistance of a family.
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The Circle

General
The Circle chronicles a tech worker Mae Holland that joins 
a powerful internet company, named ‘The Circle’. The main 
vision of The Circle is to divide everything into the world 
and make it public, they strive for a monopoly in the field 
of internet and are supporters of the elimination of privacy. 
The Circle can be compared as a company that is a mix 
of Facebook, Twitter and Google (Shmoop Editorial Team, 
2008). The story tells about the influence of the company 
on Mae’s (private) world. 

The CIrcle
The appearance of The Circle as a butler is not directly 
mentioned, however it is a system (digital butler) that is 
always and everywhere present. The company collects 
data by using their own technological developments like 
SeeChange’, ‘PastPerfect’ en ‘SoulSearch’ (GradeSaver, 
2018). With this data The Circle predicts and influences the 
behaviour of the user(s). The SeeChange is a light portable 
camera that can film real time videos. The camera provides 
to show the public what the user sees over the day, with 
the aim of being transparent. PastPerfect is designed to 
complete details about the personal ancestry and historical 
information of the user. SoulSearch is a program developed 
to crowdsource the finding of criminals. The Circle tells a 
dystopian story about the influence of the internet of things  
in our daily lives (Machlin, 2014). The Circle motifs a wink 
to the data collection collected for example by Google or 
Facebook, to predict the users next action or in the book 
to blackmail the user. In the case of being a butler, the 
whole system of the Circle is a buddy that collects data 
over the day by using different gadgets. The system is not 
built with artificial intelligence, however the data that is 
collected is used by the owner of the company to influence 
the behaviour of Mae. 

Author: Dave Eggers

Genre: Science fiction, Dystopian fiction

Publication date of the book: 8 October 2013

Publication date of the movie: 11 May 2017

Analysis according the book:
Eggers, D. (2013). De Cirkel (4th ed.). Amsterdam, The Netherlands: Lebowski Publishers.

Analysis The BUTLER!?
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Conclusion
The Circle presents ideas about; the social construction 
and deconstruction of privacy, the increasing corporate 
ownership of privacy and the effects on the nature of 
Western democracy (Atwood, 2013). The storyline triggers 
the attention on privacy, cyberstalking and how easy 
humans accept the privacy agreements of the gadgets 
they use. It also sketches a framework of the ignorance 
and the trust of the users on the increasing power of 
technological developments in our daily lives. The Circle 
is a digital butler than collects data by analysing its user. 
Because of the story the Circle produces predictions, that 
can be seen by all other users of the software. That means 
that the butler only acts when someone is searching for 
the other. To conclude it more easily it only acts when there 
is asked for. Because of is powerful capability to analyse 
the Circle has only the emphatical capability to predict, 
however with those prediction the software can influence 
the behaviour of the user.

Analysis The BUTLER!?
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Black Mirror - White Christmas
Written by: Charlie Booker

Genre: Science fiction

Publication date: 16 December 2014

Analysis according:
Season 2, episode 7, “White Christmas”, written by: Charlie Booker, December 16, 2014

General
Black Mirror is an anthology of a television series, 
that examines modern societies with the regard to the 
unanticipated consequences of new technologies. Each 
episode is stand alone and one of those episodes is the 
White Christmas, a special 2014 Christmas episode 
(Handlen, 2018). White Christmas tells a story about two 
men (Matt and Joe) stationed in the middle of a snowy 
wilderness. The two men are talking about the happenings 
in their lives, whereby Matt wants to know how Joe killed 
the father of his ex-girlfriend. The location is a fictional 
image of Joe’s head that is joined by Matt, without the 
Joe’s knowing of it (Grant, 2015). This invention is an egg-
shaped gadget invented by Matt to create an artificial 
intelligence-based application, that has the same identity 
as the servant. 

Analysis The BUTLER!?
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Egg shaped artificial (personal) assistant
Matt used this application by a patient (Greta) that has 
undergone a surgery to make a ‘cookie’ of her. A ‘cookie’ 
is a digital clone stored within an egg-shaped gadget 
(“Artificial Intelligence in Black Mirror”, 2017). After the 
surgery Greta wakes up in two different appearances; a 
digital clone cookie Greta imprisoned in the egg and the 
real Greta. The cookie Greta is installed to be the personal 
assistant of the real Greta. The cookie Greta has the control 
over the whole smart house in were the real Greta lives. As 
result of the surgery, the cookie Greta is the same person 
as the real Greta, this creates an emphatical environment 
for real Greta’s assistance. 

Conclusion
The personal assistance application that is used is a 
duplicated version of the inhabitant’s consciousness 
(“Artificial Intelligence in Black Mirror”, 2017). This 
duplicated person has the same feelings and emphatical 
capabilities of the inhabitant. The interesting part is that 
the personal assistant is smarter than the inhabitant itself, 
because it decides the behaviour of the inhabitant. The 
assistance is presented as a butler that acts the whole day 
long. With appearance and use of the personal assistance 
the episode wants to get attention on the development and 
function of artificial intelligence, that can be a form of life in 
service of the inhabitant.

Analysis The BUTLER!?
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According the scenario analysis can be concluded that 
butlers in digital form or in physical form always act 
according their inhabitants. Their manifestation of the 
butlers differs, however that is related on the script of the 
cartoons, movies or book. The butler is a friend of the 
inhabitant in most cases they are part of the house, just as 
an inhabitant. Relating the scenario analysis to the house 
and the home, can be argued that the butler is an object, 
machine, robot or human who does not act directly by 
doing specific tasks that normally the inhabitant would do. 
The butler creates as a service in environmental possibilities 
to handle an act. An example is opening the door, in the 
cartoon of the Jetsons the door opens automatically and 
the visitor walks in the house, in the movie of the Addams 
Family a servant (Lurch or Thing, difference according the 
situation) are only serving by opening the door whereby 
the visitor does the same activity by walking in the house 
to meet the inhabitant. The difference is in welcoming 
the visitors, however the manifestation of the activity 
remains the same by opening the door whereby the visitor 
can walk in the house. Looking at the same situation in 
‘normal’ houses, can be argued that opening the door is 
another activity, because the visitor and the inhabitant 
has directly contact while the door opens. This reinforces 
the idea that the butler and the activity or relationship 
has an extramarital relation. The relation is not direct if it 
is executed by someone else (butler) than the inhabitant. 
That means that not only the activities that a butler does 
are services, it also means that the butler itself is a service. 
This idea of looking at a butler is in discussion with human 
rights and very radical, especially reflecting on human 
butlers, however it must be looked in context it happens 
serving as a ‘helping hand’. Concluding it means that the 
‘service’ is part of the house just as an inhabitant or each 
‘act’ what happens in the house is a member of the house. 
That means that everything designed by the house has to 
be part of the whole content of the house.

Reflecting on privacy issues, collecting data and being 
analysed by a butler seems to be acceptable, however this 
idea changes when there is danger of spreading private 
information. Social media or comparable media, as in the 
example of the Circle, are collecting data and try to use it 
according assistance of the users. However, it becomes a 
problem when those data are used for other aspects than 
serving the users.

Conclusion

Analysis The BUTLER!?
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“The goal is to turn data into information, 
and information into insight.”

“If we have data, let’s look at data. If all 
we have are opinions, let’s go with mine.”

“I kind of have to be a master of cleaning, 
extracting and trusting my data before I 

do anything with it.”

- Carly Fiorina, 2016

- Jim Barksdale, 2012

- Scott Nicholson, 2014
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The house that 
ensures the 

home?
“Home, being home, at home, feeling at 

home are terms related on the disciplines 
of sociology, anthropology, psychology, 
human geography, history, architecture 

and philosophy”
- Shelley Mallett, 2004
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Introduction - Methodology
The concept of home or house is a recurring topic by 
thinking about the future. In case of developing a house 
as a butler, that have to ensure the house to become a 
home, the concept of home and the object of the house 
plays an important role. As mentioned, the home is a term 
that is distinguished from the house and is linked to the 
living environment of the inhabitant. Home, being home, at 
home, feeling at home are terms related on the disciplines 
of sociology, anthropology, psychology, human geography, 
history, architecture and philosophy (Mallett, 2004). The 
home is not an ordering principle in space (Dovey, 1978) or 
a territorial core (Porteous, 1976), that is evolved with the 
evolution of the house. In order to study the feeling of being 
home a literature review (Martin & Hanington, 2012) is used 
by collecting data by using scientific, philosophical and 
phenomenological literature. The literature that is analysed 
varies from the topic about the feeling of being home and 
the object of the house. The literature is chosen according 
Snowball Sampling whereby different papers, journals, 
books, ideologies and theories are related to each other. 
To specify the actable capabilities of the house as a butler, 
this study will give direction to the following question: 

What is the feeling of being home and how can the house 
be part of that?

One of the most important distinction between the house 
and the home, is the phenomenon on the environmental 
experience or the concept of space. Bollnow (1978), 
defined the space in the living environment in two 
categories; ‘Lived Space’ and ‘Conceptual Space’. Lived 
Space is related to the phenomenology, pre-conceptual 
and meaningful spatial experience, Heidegger (1962) 
called this form of space the feeling of “being in the world” 
(Dovey, 1985). Both categories can be linked on the two 
forms of a butler that is mentioned in this study, the Lived 
Space as the home and the house as Conceptual Space. 
The Conceptual Space is related to the object and can be 
measured, is geometric, abstract, it is a kind of context 
within which places people and things to exist. By the 
evolution of housing is argued that exogenous factors 
have a major influence on those developments, that means 
that the two categories defined by Ballnow (1978) are also 
influenced by those factors. 
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Analysis

The feeling of being home
Lived Space & Conceptual Space

Lived Space
The phenomenologist Gaston Bachelard (1994) introduced 
in 1957 the concept of ‘Lived Space’ as ‘espace vécu’. 
Bachelard applied this concept in to the architecture of 
the house, according to Bachelard a house is a source 
of all sorts of images that correlate to the emotional 
experience of the inhabitant. This study was later picked 
up by phenomenologist Otto Bollnow (1963) ‘Mensch und 
Raum’, who focused on the experiential and ideological 
implications of different types of Lived Space, while 
Bachelard focused on one type of Lived Space (Heirmans, 
Klooster, 2013). Just as the study about the evolution of 
the house (Algan et al., 2019), Jo Heirman and Jacqueline 
Klooster, studied on the evolution of the ideologies of Lived 
Space from the Ancient to the Modern in ‘The Ideologies 
of Lived Space in Literary Texts, Ancient and Modern’. An 
example, that is argued by John Douglas Porteous (1976), 
is the home as a territorial core. The home is a territory 
that we personalize and defend, and in turn it provides 
security, stimulation and identity. With the evolution of the 
ideologies of Lived Space can be argued, that the concept 
of ‘Lived Space’ starts from the notion of space that is lived 
and is related to experience and values of the experiencer. 
The phenomenologist Maurice Merleau-Ponty (2002) 
studied on this experience of space and related to the 
phenomenon of perception. Merleau-Ponty (2002) argued 
that space is not the setting in which things are arranged, 
space service in the positioning in how things becomes 
possible in a certain possession of the world by our bodies, 
a gearing of our bodies to the world, a pact which gives the 
enjoyment of space and things their direct power over our 
bodies (Dovey, 1985). Insofar can be concluded that the 
concept of Lived Space (home) has a strong relationship 
with the perception of the experiencer, its identity and its 
experience, what can be linked to the phenomenon of the 
home. 

“The phenomenon of home ... used to be an overwhelming 
and inexchangeable something to which we were 

subordinate and from which our way of life was oriented 
and directed .... Home nowadays is a distorted and 

perverted phenomenon. It is identical to a house; it can 
be anywhere. It is subordinate to us, easily measureable in 
numbers of money value. It can be exchanged like a pair of 

shoes” 
- Vincent Vycinas, 1969 
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The house that ensures the home?

Phenomenon of the home
Kim Dovey (1985) wrote a paper about the phenomenon 
of the home in a phenomenological way, and divided 
the study in three approaches. The first approach is the 
various kinds of ‘order’ through which we are oriented in 
the world. Whereby he describes that the order of Lived 
Space simply means the patterning in environmental 
experience and behaviour, that is different for everyone. 
Dovey uses the example of eating, which is although 
common to all people but differs markedly in its spatial 
and temporal manifestations according cultural patterns. 
The second approach is the processes of ‘identification’ 
through which we connect with our world in a meaningful 
way. Dovey describes that, the home is a highly complex 
system of ordered relations with place, an order that orients 
us in space, in time, and in society. The phenomenon of 
home is more than an experience, it also means to be 
identified with the place in which we dwell, what means the 
connectedness between the inhabitant (dweller) and house 
(dwelling). The third approach is the ‘dialectic processes’ 
that describe the dynamism in the process of becoming 
at home. Dovey describes, that there is no precise point at 
which a house becomes a home, none of the properties that 
are mentioned in the study outlines that they are sufficient 
for the experience of a home. Each property lends strength 
to the meaning of home. The home exists out of dwelling 
activities, the appropriations and opportunities available in 
each particular circumstance. It is related to the inhabitant’s 
experience and that is always unique. Although the basic 
themes of living at home remain the same however, the 
manifestations are situation specific. Dovey finally argues, 
that it is important to reiterate that the phenomenon of 
home is essentially intangible.

Building, dwelling, thinking
Martin Heidegger was a philosopher, who dealt with the 
question; how man could be free in everyday life. He 
thought with a contemplative attitude about being human 
on earth to human living (De la haye, 2003). In a lecture 
and book with the title ‘Bauen Wohnen Denken’ (1951), 
Heidegger dealt with the questions; ‘What is dwelling?’ and 
‘In what extent belongs building in dwelling?’. He argues 
that architects are not philosophers. However, they have 
to think about philosophy because of their profession. 
Sometimes it influences their practice and sometimes they 
justify it. Architects cannot change society however, they 
are decisive for the living environment of the inhabitants of 
that society. Dwelling does not only limit themselves to the 
building. Everything that is build is built with the focus on 
living. That means that building is actually living. We do not 
live, because we have built, although we build and have 
built as far as we live. Heidegger describes that a building 
only services for a sense of place in which a dwelling 
occurs, whereby he mentioned that the building is only a 
form of dwelling and dwelling is a form of thinking (Cultural 
Reader, 2011).
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“Site: the geographical setting, the context, the urban location.
Structure: the foundation, lead-bearing elements, the structure.

Skin: the exterior surface of the building, the façade.
Services: the working guts of a building, escalators, lifts, heating and 

cooling systems, wiring, plumbing.
Space plan: the interior layout, floors, walls, ceilings.

Stuff: the furniture, phones, photos, lamps, kitchen appliances.”
- Steward Brand, 1969 

“Instead of trying to anticipate the perfect building for a specific 
moment in time, Autarkytecture proposes flexible constructions that 

can adapt over time”

- Steward Brand, 1994

Conceptual Space
The ‘Conceptual Space’ is related to the object of the 
house, it is physical and observable. In order to understand 
what the object of the house is, it is important to know 
what a building is and what it consists of. An approach of 
doing this, is by using the ‘Shearing layers’ concept coined 
Frank Duffy (1990), that Stewart Brand (1994) borrowed 
in his book ‘How buildings learn’. Duffy classified the 
physical and temporal layers of buildings in the Four S’s; 
Shell, Services, Scenery and Set. Brand borrowed in part 
the four S’s and extended it into the Six S’s; Site, Structure, 
Skin, Services, Space and Stuff.

Brand argued that a building a composition is of several 
layers of comprising elements with different concerns and 
lifecycles. As addition to Heidegger (1951), “dwelling is 
a form of thinking”, Brand describes that every building 
a prediction is and every prediction is wrong. He argues 
that it is a wrong vision for architects to create the 
perfect building, because it is impossible to build for the 
everchanging needs of the users. This vision can be related 
to the intangibility of the phenomenon of home argued by 
Dovey (1985). Wherefore Brand proposes to think about 
flexible construction that can adapt over time, that is called 
‘Autarkytecture’.

Analysis
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Lived space & Conceptual Space
Dovey (1985) described, as mentioned, that the basic 
themes of living at home remain the same for everyone. 
The concept that makes it different for everyone is the 
manifestation of the inhabitant. Julienne Hanson (1998) 
reinforced this with a study on the patterns of organised 
space in houses. Hanson used the space syntax method 
of Bill Hillier (1996). For this study Hanson and her 
students analysed the composition and configuration of 
living functions in the house such as; the main living room, 
kitchen and main bedroom. Therefore, the following case 
studies are analysed; house at Pregassona (Mario Botta, 
1979-1980), Giovanniti House (Richard Meier, 1967-1969), 
Diamond House (John Hejduk, 1962-1966) and the Muller 
House (Adolf Loos, 1929-1930). In the study Hanson 
argued that each house used a different order of integration 
in the organising heart of the house 

Two case studies, house at Pregassona and Diamond house, 
were judged to be well composed but configurationally 
banal. The Giovanniti house and the Muller House, where 
more inventive in relating compositional principles to space 
configuration, to create a measure of subtlety and richness 
in life-style which is lacking (Hanson, 1998). The difference 
between the configurationally banal houses and the more 
inventive houses is the composition and configuration of 
spaces. Loos and Meier used a social logical pattern in 
the order of space and thought about the internal laws of 
the form of space that ensured a practical and functional 
house. With the study of Hanson in comparison of the 
phenomenon of the home (Dovey, 1985) can be argued 
that the activities inside the house are mainly the same, 
however the composition and configuration of space 
can give a richness for the behaviour of the inhabitants. 
According to Hanson (1998);

“Houses are not just assemblages of individual rooms but intricate 
patterns of organised space, governed by rules and conventions 

about the size and configuration of rooms, which domestic activities 
go together, how the interior should be decorated and furnished and 
what kinds of household object are appropriate in each setting, how 

family member relate to one another in different spaces, and how and 
where guests should be received and entertained in the home.” 

- Julienne Hanson, 1998

This description of the house corresponds with the study of 
the phenomenon of the home by Dovey (1985), the vision of 
Heidegger (1951) and the Shearing layers of Brand (1994). 

The house that ensures the home?
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The intangibility of the phenomenon of feeling at home is 
related to the experience, identity and the perception of 
the experiencer. The feeling of being home is described 
in this thesis as; “This place is my belonging or property 
(in materialistic way), this is the place that reflects who 
I am, my identity. It is the place where I feel safe and 
comfortable”. The basic themes of living at home remain 
the same for everyone, however they differ in their 
manifestations. The most significant phenomenon of the 
feeling of being home, is the experience. This phenomenon 
is identity based, limitless, changeable, unique and 
different for everyone. The house is the object that gives 
this experience a perceptible appearance. Although the 
activities that happens in the house is broadly the same 
for everyone. The house as a butler has to organise this 
form of identity-based experience and behaviour into 
a perceptible environment. This does not mean that the 
house needs to change in form or space, like the ‘Barapapa 
house’ concept of MVRDV (Maas, et al., 2015), the house 
needs to provide the circumstances for the experience and 
behaviour off the inhabitant. To translate this in a design 
approach, the Six S’s of Brand (1994) provides a good 
basis to specify the capabilities of the butler house. As 
mentioned during the report the butler house is a robot 
or machine that acts as a facilitator, whereby its physical 
appearance of the butler can change of form. All forms of 
the S’s can play an important role in the feeling of being 
home in its appearance of the butler. Each S will have to be 
treated in his capable butler activities, to design the butler 
that ensures the house to become a home.

Conclusion

Analysis The house that ensures the home?
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“This place is my belonging or property, 
this is the place that reflects who I am, my 

identity. It is the place where I feel safe 
and comfortable”.

- The feeling of being home according the study
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The acts of 
the house as a 

BUTLER?
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Introduction - Methodology
In order to investigate in which kind of activities the butler 
house has to serve, a literature study (Martin & Hanington, 
2012) is used by analysing the daily activities of Dutch 
citizens, according the report of the Sociaal Cultureel 
Planbureau (SCP). The SCP released in 2018 a study on 
‘Time use data’ that focuses on the weekly behaviour 
of Dutch citizens. The report emphasis the relationship 
between time use and the quality of life in different stages 
of life. The report presents the ‘bigger picture’ in a sharper 
relief, by incorporating the information on all areas of life 
namely; care, leisure time, volunteering, work, etcetera. 
Confirming to the study of the house as a butler, the report 
of the SCP is used to frame the daily activities of Dutch 
citizens, the focus will be on the activities in the home 
environment, other activities will be left out. This study will 
show which activities the Dutch citizens do over the day 
and describes the possibilities and limitations in which the 
butler house can respond. This study will give direction to 
the following question:

Which home environmental daily activities are part of the 
Dutch citizens daily life and on which activities can the 

butler house respond?

The report makes a distinction between ‘obligatory time’, 
‘personal time’ and ‘leisure time’. Obligatory time refers 
to activities such as; paid work, education, care tasks 
(unpaid work), etcetera (Cloïn 2013). Personal time refers 
to activities such as; eating and drinking, household 
activities, sleeping, showering, etcetera. Leisure time or 
free time refers broadly to activities such as; socializing, 
sporting, time spent consuming media, volunteering, 
etcetera. In case of housing activities, obligatory activities 
will not be taken into account. The main focus will be 
on personal activities and leisure activities are partially 
included. Personal activities are the most common 
activities, they only differ in the manifestation that depends 
on the inhabitant (Dovey, 1985). Leisure activities can be 
separated in two part, activities where a specific object is 
needed and the appearance of those activities, for example 
reading a book on a couch.

In order to map the daily activities of Dutch citizens in their 
living environment, is appendix B; Time Expenditure Report 
2018 [Bijlage B; bij het Tijdbestedingsrapport 2018], been 
used. The focus will be on appendix B1; classification 
activities for the years 2006 - 2016 [indeling activiteiten voor 
de jaren 2006 – 2016], appendix B2; Activity codes 2016, 
2011 [Activiteitencodes 2016, 2011] and for specification 
appendix B5; Code list 2011 and 2016 [Codelijst 2011 en 
2016]. For each activity, a consideration has been made 
to determine whether it is a human task or an activity that 
can be enhanced and served by a butler. Each activity is 
categorized in a main group that perform the same type of 
activity and explained with some examples quoted from 
the study of the SCP.
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Analysis

Care for the household and others
Other personal care, unspecified (Activity code 0300 – 0390)

Household and care for family, unspecified (Activity code 3000 – 3390)
Gardening and care of animals, unspecified (Activity code 3400 – 3490)
Do it yourself and maintenance, unspecified (Activity code 3500 – 3590)

Care for children, unspecified (Activity code 3800 – 3990)
Household

prepare food or drinks
preserve food

baking
cooking

creating grocery lists
cleaning and organizing 

groceries
banking

online shopping

table covering
vacuuming

soaking and brushing 
washing clothes 

maintaining and repairing 
of objects

feeding pets
wash pets
gardening

Cleaning and washing

Chores, pets care, garden care

Daily activities

Cooking and baking

Other household activities
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The acts of the house as a BUTLER?

Personal care

Personal activities
Personal care unspecified (Activity code 0000 – 0290 + 5310)

consuming meals
consuming drinks
consuming snacks

showering
getting dressed
toothbrushing

make up, comb hair, dye 
hair

Eating and drinking

Personal care

sleeping
waking up

being ill in bed
resting

Bed rest
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Entertainment

gaming
internet surfing

computing

reading (books, etc.)
listening (radio, etc.)
watching (tv, etc.)

Mass media

Media

parties
sporting activities
cultural activities 

hobbies
relaxing

Other leisure activities

Social contact

Leisure activities
Social life, unspecified (Activity code 5000 – 5191)

Entertainment, unspecified (Activity code 5200 – 5290)
Sport and physical activity, unspecified (Activity code 6000 – 6310)

Hobby and computer, unspecified (Activity code 7000 – 7390)
Mass media, unspecified (Activity code 8000 – 8320)

welcoming of visitor(s)
conversation with visitor(s)

eating with visitor(s)
drinking with visitor(s)

Face-to-face contact

calling
messaging

chatting
social media

Mediated contact

Analysis The acts of the house as a BUTLER?
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In order to reflect on the daily activities and the house as a 
butler can be argued that the appearance of daily activities 
is different for each user, especially in their manifestation. 
As mentioned in previous parts of the thesis, the house as 
a butler needs to provide opportunities of serving in those 
activities. On the other hand, the house as a butler needs 
to organize this opportunity according the specific needs 
of the inhabitant(s). Reflecting on some activities such as 
sleeping, eating, toothbrushing or face-to-face contacts, 
can be argued that activities with direct relation with 
the inhabitant(s) cannot be directly served by the butler. 
Looking at activities such as cooking, cleaning, relaxing 
or partying, can be argued that the butler can serve by 
organizing the ideal circumstances. Thereby can be 
concluded that the house as a butler in most cases have 
to serve by creating the ideal circumstances according 
the inhabitant(s), rather than serving in the activity itself. 
These circumstances can vary from supporting as a piece 
of furniture, creating space, moving objects, etcetera or 
being an object, assistant, environment, media module, 
etcetera. All those activities can be linked on a particular 
service. Services such as; storing objects that can be used 
in an activity, physical support, personal care, entertaining 
and controlling the service, because the butler has to work 
according the inhabitant.

Conclusion
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Introduction - Methodology
In order to give form to the conclusions in the analysis 
phase, this part will give possible illustrative imaginations 
of the acts of the house as a butler to organize the 
ideal circumstances according the preferences of the 
inhabitant(s). This paragraph deals with the following 
question;

What kind of possible acts could the butler house do, to 
organize the ideal circumstances for the inhabitant(s)?

As mentioned in ‘The house that ensures the home?, 
Conceptual Space’ the Six Six Shearing layers of Stewart 
Brand (1994); Site, Structure, Skin, Services, Space Plan 
and Stuff, will be used as a guide for the illustrations. The 
Six layers are used to make a division of how a building is 
structured. The concepts that are shown are one of a million 
possibilities of how the butler (butler house - building) 
can act. The concepts are formed by the technological 
possibilities that are imaginable in the era whereby this 
thesis is written. Future designers of butler houses have 
to understand the vision that is represented by this thesis 
to develop other concepts that can be linked to the future 
developments. That means that not only the building is 
adaptable according the preferences of the inhabitants, 
also the vision is adaptable for future preferences.
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Design

Architecture or architectural projects are always part of 
a context that is linkable to the ‘genius loci’ of a place. 
According to design the house as a butler, it is important 
that the building is part of the context as a butler. As earlier 
in the thesis mentioned, the butler is in service by creating 
circumstances according the preferences of the inhabitant. 
Hereby can be argued that the context is comparable to 
the inhabitant (core) and the building is comparable to the 
butler house. Therefore, can be contended that the building 
has to adapt according the preferences of the inhabitant(s) 
and its environment.

Adapting according the environment is a concept that 
relates to an urban plan in a specifi c environment. In case of 
a house the identity of the inhabitant is the core and in case 
of the environment the urban identity is the core. Similar 
to the ever-changing needs and identities of humans, the 
context can also change over time. That means that the 
building has to adapt on these changes by modifying itself 
according the changed identity of the environment. Those 
modifi cations can vary from long term modifi cations (years) 
to short term modifi cations (hours) and depends on the 
preferences asked by the environment and the inhabitant(s). 
Modifi cations or adaptions does not have to mean that the 
building has to move or to transform, it can also mean that 
the building is a sculpture that has a message or a feeling 
aroused by the aesthetics of the building. In order to get an 
idea of some modifying possibilities, diff erent concepts are 
worked out in an illustrative way on the next page. 

The illustrative concepts present a rotational modifi cation 
according; daytime, crowd and density, weather and 
seasons and the surrounding buildings. That means that 
the building changes his position; to absorb heat from 
the sun or to create shadow for the surrounding area, to 
organise a piazza for events or for resting places, to take 
care of the greenery, to take a position according the 
changing urban environment, etcetera. The building has 
in this case not only a butler function for the users inside 
the building, it also presents a service for the users in the 
environment of the building.

Note: For further explanation about the concept see 
theoretical framework ‘Adaptability and Transformation in 
Architecture’ on page 24-27 and ‘Identity’ on page 36-39.

Site
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Concluding design concepts

fi gure 2.01: adaptability according (day) time

fi gure 2.03: adaptability according the weather and seasons

fi gure 2.02: adaptability according the crowd and density

fi gure 2.04: adaptability according buildings in the environment
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Structure

One of the most important and technical part of the 
building is the structure. The structure of the building is one 
of the biggest reasons why buildings are not changeable, 
adaptable or transformable, especially in the rigidity of a 
static framework (Algan, et all., 2018). In order to react on 
the dynamic lifestyle of humans, the house as a butler has to 
be adaptable according the preferences of the inhabitant(s). 
The structure can be imagined as dynamic, movable, 
fl exible, kinetic, expandable, changeable, etcetera. As 
earlier mentioned in the ‘Theme phase’ of the graduation 
studio; the art of architecture is not only in the practice of 
designing, it is also in the construction, craftmanship and 
in order of machine learning developments in programming 
the building. 

This concept of adaptable structures can vary from long 
term modifi cations (years) to short term modifi cations 
(days) and depends on what is needed by the preferences 
of the inhabitant(s). That means that when in an inhabitant 
wants to change something relatable on the structure of 
the house, it could be possible on the plot of the building. 
The modifi cations of the building can vary from small 
modifi cations (houses) to bigger modifi cations (core). That 
means that when the modifi cation is related to the inhabitant 
it should be a small adaptation for example in the house 
itself and when it is related to all users of a building it is a 
big adaptation for example in the form of the building. In 
order to get an idea of some modifying concepts, diff erent 
concepts are worked out in an illustrative way on the next 
page.

The illustrative concepts present two (of limitless) possible 
structures that can adapt its structure. The foldable 
structure (Algan, et all., 2018) is an earlier mentioned 
and presented structure in the ‘Theme phase’. The 
structure can transform into pre-programmed forms, 
whereby the structure exists out of hinges. The example 
shows a foldable structure of a cube however, those 
foldable structures vary from geometrical forms such as 
tetrahedrons to rhombicuboctahedrons to dodecagonal 
prisms. The interesting part of those foldable structures 
is that it can be used in combination of other geometrical 
foldable structures, that leads to limitless transformable 
structures. (Algan, et all., 2018). Another example that is 
illustrated is a robotic driven structure that can place and 
replace the houses and build his own structure by robotic 
arms and machine learning artifi cial software. Relatable 
examples of these techniques are logistic car parking 
developments or in warehouses used robotic driven post 
sorting technologies.

Note: For further explanation about the concept of dynamic 
structures see theoretical framework ‘Adaptability and 
Transformation in Architecture’ on page 24-27 and ‘House as 
a Robot’ on page 28-31.

Design
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fi gure 2.05: dynamic foldable structure

fi gure 2.06: dynamic robotic driven structure

Concluding design concepts
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Skin

The skin of a building represents nowadays and over the 
history an architectural identity that is given by the designer 
or architect (Algan, et all., 2018) (Algan, et all., 2019). The 
appearance of this identity is static in comparison with the 
ever-changing preferences of the users. According to the 
house as a butler that provides the feeling of being home 
that is diff erent for everyone, can be argued that the butler 
house has to provide an adaptable skin that changes 
according the preferences of the inhabitant(s). The skin of 
the butler house does not only mention the façade, it also 
mentions openings such as doors and windows that are 
part of this adaptable skin.

The concept of an adaptable skin can vary from long term 
modifi cations (years) to short term modifi cations (seconds) 
and depends on the preferences of the inhabitant(s). That 
means that when the inhabitant wants to change the colour 
the façade it must be possible in seconds, rather than 
painting or rebuilding the whole façade for a longer term. 
The same concept applies in the positioning of the doors 
and windows of a house however, that can be mentioned 
as long-term modifi cations. In case of positioning 
those openings, the essence and meaning of windows 
and doors have to be re-understood to develop those 
adaptable facades. The facade is part of the identity of 
the inhabitant(s) and the butler has to serve in appearance 
providing this identity. That means that the façade of the 
building has to be transformable, adaptable, changeable 
or fl exible according the preferences of the inhabitant(s). In 
order to get an idea of this, a possible concept is worked 
out in an illustrative way on the next page.

The illustrative concept presents a wallpaper façade that 
can change according the preferences of the inhabitant(s). 
The inhabitant(s) can choose for an image or illustration 
on the façade and program where they position the doors 
or windows. The facades can be imagined as screens 
whereby diff erent images are shown. This concept is 
comparable to background images that are used by 
smartphones or computers. The illustration shows step 
by step how the facades transforms. If the inhabitant(s) 
wants a zebra façade, because of a specifi c reason, they 
can transform the red coloured façade (highlighted in 
illustration) into a zebra façade. In this way the butler house 
gets an adaptable façade, whereby the inhabitant(s) can 
show a specifi c identity according its preferences.

Note: For further explanation about the concept of fl exibility 
see theoretical framework ‘Future, Smart, Comfort’ on page 
32-35 an ‘Identity’ on page 36-39.

Design
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fi gure 2.07: adaptable wallpaper facades

Concluding design concepts
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Services

The services of a building can be mentioned as the working 
guts of a building. These services vary from escalators, 
to wiring systems, to doors and walls of a house and 
contains a lot of diff erent types of components. Just as 
the word service mentions, these components are already 
in the service of the users, however they are not always 
serving the users according their preferences. In order to 
develop the house as a butler, these services have to serve 
according the preferences of the inhabitant(s).

This concept of adaptable services is a short-term 
modifi cation (minutes). That means that the serving guts 
of a house needs to respond actively on the preferences 
of the inhabitant(s). The services of a house depend on the 
type of butler house that will be developed. Therefore, can 
be argued that this concept has endless possibilities and 
depends on the perspective of the designer. Each type of 
service has to be placed in the context in how it should 
be used by the inhabitant(s). That means for each service 
that the essence of the use  of the service has to be re-
understood. The most common and imaginable example 
is the door; ‘Why do buildings have doors?’, ‘What is the 
function of a door?’, ‘Why are doors framed in a wall?’, 
‘Are doors needed?’, etcetera are questions that have to 
be answered in order to develop the services as part of 
the butler house. Because of the short-term modifi cation 
of the butler house, can be argued that this concept starts 
when the inhabitant(s) approaches the object of the house. 
An example is that the butler welcomes the inhabitant(s) or 
serves the inhabitant(s) during their trip to home. In order 
to get an idea of some services, two approaches of the trip 
to home are worked out in an illustrative way on the next 
page.

The illustrative concepts present two diff erent approaches 
of entering the house; the inhabitant(s) is moving 
towards the house and the house is moving towards the 
inhabitant(s). The illustrations are not only focused on 
the inhabitant(s), they also illustrate in how the vehicles 
(drones, fl ying cars, cars, bicycles) can be part of the 
house as a butler. The fi rst example illustrates an elevator 
like hub, whereby the inhabitant(s) have their own hub to 
travel towards the house. These hubs are part of the house 
and can be personalized according the preferences of the 
inhabitant(s). The second example presents an ferris wheel 
like building, whereby the houses are moving towards their 
inhabitant(s). These houses are constantly in movement 
and can change their location in the building.

Note: For further explanation about the concept of 
Personalised spaces see theoretical framework ‘‘Future, 
Smart, Comfort’ on page 32-35 and Identity’ on page 36-39.

Design
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fi gure 2.08: inhabitant moves towards the house, with personal hubs

fi gure 2.09: house moves towards the inhabitant

Concluding design concepts
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Space Plan

Without discussion, space is a layer that occupies every 
architectural project. Space in a building is a layer that 
is framed by architectural elements such as; fl oors, walls 
and ceilings. These elements are recognizable in their rigid 
form, however the interior layout of a building and the way 
how the space is used, are factors that infl uences the layer 
of space. In order to design the house as a butler the layer 
of space has to be adaptable according the preferences of 
the inhabitant(s). That means that the rigid elements have 
to adapt, move, transform according the use of space, 
which gives the layout of the building a dynamic character.

Adaptable space can vary from long term modifi cations 
(days) to short term modifi cations (minutes) and depends 
the preferences of the inhabitant(s). That means for 
example, that when the inhabitant(s) wants a comfortable 
space, the butler house has to modify the space. Another 
example is the size of the house that depends on the 
needed space by the inhabitant(s). If there is a dance party 
inside the house, the space has to be modifi ed according 
the activity and the number of visitors. This means that 
the butler house has to be fl exible and have to provide the 
opportunity, automatically or manual, to modify the space. 
The space can be modifi ed by moving the walls, fl oors, 
ceilings or other elements that are used to design the 
butler house. In order to get an idea of adaptable space, 
a possible concept is worked out in an illustrative way on 
the next page.

The illustrative concept presents an expandable and 
shrinkable house that can modify its size according the 
preferences of its inhabitant(s). The house can expand 
by moving its outer walls to all edges. That means that 
the house can change his form. In this way the house can 
transform its size according the number of inhabitant(s) 
or visitors. It is imaginable that the house shrinks to its 
smallest form, when there is less activity in the house. This 
creates a dynamic form of living created by the object of 
the house.

Note: For further explanation about fl exible fl oors see 
theoretical framework ‘Adaptability and Transformation in 
Architecture’ on page 24-27, ‘House as a Robot’ on page 
28-31 and ‘Future, Smart, Comfort’ on page 32-35.

Design
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fi gure 2.10: expandable fl oor area

Concluding design concepts
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Stuff

The layer stuff can be mentioned as the free orientable 
elements in a building. These elements vary from furniture, 
phones, photos, lamps, kitchen appliances, books, 
etcetera. In order to develop a butler house, that is part 
of the whole content, this layer is very important. The stuff 
that are mentioned in this layer have not a direct relation 
with the object of the house, however these elements are 
crucial by creating the feeling of being home. Therefore, 
the butler house has to provide these elements according 
the preferences of the inhabitant(s).

This concept of adaptable stuff is a short-term modification 
(minutes). That means that the stuff has to adapt each 
moment of the day. At the same time, the house as a 
butler needs to provide the ideal circumstances for the 
acts of the inhabitant(s). That means for some inhabitant(s) 
a monotone environment and for some inhabitant(s) a 
dynamic environment. To give an example, in a monotone 
environment a chair will always be rigid, in a dynamic 
environment a chair can be modified into a bench, table, 
bed, bureau, etcetera. That means that the stuff should 
be created in an adaptable, changeable and flexible 
way in order to serve according the preferences of the 
inhabitant(s). In order to get an idea of this concept, two 
approaches are worked out in an illustrative way on the 
next page.

The illustrative concepts present two different approaches; 
stuff created by Radical Atoms and stuff created by 3D 
printing. The first example is a result of an earlier mentioned 
concept idea of Radical Atoms, whereby an object (house 
or stuff) can transform into furniture, floors, walls, stairs, 
etcetera (Algan, et all., 2018). The concept idea consists 
of small tubes that can expand independently of each 
other. When the tubes work together they can create 
limitless forms of objects. The tubes can be controlled by a 
hydraulic system, that pushes a liquid in the tubes to make 
an expandable movement. The second example is a 3d 
printing butler house, that can print the stuff and recycle 
it when it is not needed. In this way the butler house can 
provide the inhabitant(s) with their own custom-made stuff.

Note: For further explanation about the concept of 
changeable ‘stuff’ see theoretical framework ‘Adaptability 
and Transformation in Architecture’ on page 24-27, ‘House 
as a Robot’ on page 28-31, ‘Future Smart Comfort’ on page 
32-35 Identity’ on page 36-39 and.

Design Concluding design concepts
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fi gure 2.11: stuff  created by the concept idea of ‘Radical Atoms’

fi gure 2.12: stuff  created by 3D printing



106

The house as a 
butler!

- Masi Mohammadi, 2019
Feedback to the author, after presenting the vision and 

philosophy of the house as a butler.

“The architect must not be involved by 
forming the object. The architect must be 

involved by making the butler as flexible as 
possible.”
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Introduction
During in the graduation studio - ‘theme phase’, ‘explorative 
phase’ and this final ‘design phase’ - is discussed about 
the essence and use of the house and the home. The thesis 
presented an analysis in how a butler house can act in order 
to facilitate its inhabitant(s), with an adaptable approach. 
The findings conducted that the house as a butler has to 
adapt according the preferences of the inhabitant(s), by 
providing a home environment. 

The goal of this design is to create a house that acts as a 
butler according the preferences of the inhabitant(s), that 
will function as a pilot project for future developments of 
butler houses. The design stimulates the discussion of 
the essence and use of houses and homes and presents 
fundamental changes in housing. The butler house is 
designed with the focus of being a servant, rather than 
being an investment. The butler house is located in a 
dense city environment for contemporary citizens with a 
dynamic lifestyle in different stages of their lives. By using 
adaptive concepts that respond to the dynamics of the 
everyday lifestyle of the inhabitant(s), the design thrives the 
architecture of tomorrow where the design embraces the 
possibilities of innovative and technological developments. 
The adaptive concepts have led to an interdisciplinary 
design that integrates the social and technological 
possibilities to support an active lifestyle. Each part of 
the design is explained and supported with diagrams, 
drawings, illustrations, images and a textual guidance.

Note: The design is a ‘one of a million’ potential design proposal 
of the presented vision for a butler house. The author of the 
thesis challenges every reader, to make a design that matches 
with this vision.
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Design The house as a butler!

The design of the house as a butler ‘At your service’ is a 
design proposal of a butler house that reacts and takes 
form according its inhabitant(s). The design is in line with 
the vision presented in this thesis and the conclusion of 
the previous study ‘the future development of the dwelling’ 
(2019), influenced by the themes in the ‘explorative theme 
phase’ (2018). 

The design of the butler house, presents a building of 
circa 60 meters high with a footprint of 55 square meters, 
consisting of six houses located in the Merwedekanaalzone 
in Utrecht. The design is a robotically controlled empathic 
building, that uses an Artificial Intelligence (AI) controlling 
system. The AI controlling system (butler) ensures that the 
object of the house could become a home environment, 
that different is for all its inhabitant(s). The butler house 
analyses and collects data of the inhabitant(s), according 
their behaviour, movement, needs and preferences. With 
the collected data, it is possible for the butler to serve 
in organizing the home environment. The butler house 
provides services in personal care, physical support, 
entertaining and safety. The services vary from organizing 
circumstances for a possible act (extramarital relationship), 
to services that helps the inhabitant(s) in an act (direct 
relationship). All activities carried out by the butler house 
must be approved by the inhabitant(s), although there is 
a possibility for the inhabitant(s) to opt for a fully or partly 
assistance.

The services of the butler house start when the inhabitant(s) 
or visitor(s) are approaching the building. When the 
inhabitant(s) or visitor(s) enters the building, the butler 

house immediately take care of them, by using the hubs 
that are part of the houses. Each butler house covers 4 
hubs, that could be used for; entering the house, personal 
space, storage, extra space, traveling inside the building, 
etcetera. The houses could change their position through 
a 360-degree rotation movement around the core of the 
building. The floor area of the house could expand or 
shrink according the needed floor area of the inhabitant(s). 
The floor plan of the house consists of a vacant space 
that could be filled with modular elements. The modular 
elements could work together to organize spaces or rooms, 
formed according the preferences of the inhabitant(s). The 
modular elements can vary in their length, height, material 
and function (furniture, toilet, bath, kitchen, etcetera). The 
modular elements are controlled by a railing system on 
the floor and ceiling of the house and the central core of 
the building. The elements are stored in the basement of 
the building and enters the house in the same way as the 
hubs. The central core of the building consists of a service 
area, that functions as a transportation area for the hubs, 
modular elements and other objects that are needed by 
the inhabitant(s). The houses are covered with modular 
projection facades that could project all kind of colours, 
images, illustrations, videos, materials, etcetera, to be part 
of the identity of the inhabitant(s). The facade openings 
are created by the modular facades that could expand for 
ventilation inside the house. The aesthetics of the building 
is formed according the functioning (services) of the butler 
house and the vision presented in the thesis. Therefore, the 
building is designed as a ‘ugly duck’ sculpture materialized 
with robust materials. The dynamic character of the 
building is clearly visible on the facade.

General
Design summary
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Urban environment
Merwedekanaalzone, Utrecht

General
Utrecht is one of the fastest growing cities in the Netherlands 
and wants to grow from 330.000 inhabitants in 2016 to 
410.000 inhabitants in 2030 (Gemeente Utrecht, 2018). 
In dialog with the graduation studio is decided to locate 
the design in the ‘Merwedekanaalzone’ in Utrecht. The 
Merwedekanaalzone is besides the Station area, Leidsche 
Rijn and the Science Park one of the four priority areas 
that can make the sustainable growth possible. In order to 
develop the butler house, an existing urban plan (sketch 
design) is been used developed by ‘marco.broekman 
urbanism research architecture’, ‘Stadkwadraat’, ‘OKRA 
Landscahpsarchitecten’, ‘Goudappel Coff eng’, ‘Merosch’ 
and ‘Skonk’ (2017). The urban plan presents a vision that 
matches the purpose of developing the house as a butler, 
namely; 

“The Merwedekanaalzone will become a characteristic 
district in Utrecht for all types of households, businesses 
and other organizations and individuals who consciously 
choose to live in an innovative urban way and where quality 
of life is paramount” (Gemeente Utrecht, 2018). 

In the context of the graduation studio, it is not important 
where the design will be located. Therefore, the focus 
will not lay on the design rules given by the masterplan. 
However, in case of designing the house as a butler the 
identity of the urban environment is an important concept. 
Because of that, the design will only deal with the concepts 
related to the identity of the urban environment.

Identity and ambition of Merwede - (derived from the 
urban plan (Marco.broekman, et al., 2017) & (Gemeente 
Utrecht, 2018))
In summary can be argued that three principles underlie 
the development of Merwede. Firstly: Merwede is a “living 
laboratory” (testing ground) for innovations. Secondly: 
Merwede is a lively, attractive and mixed district of the 
city. Thirdly: Merwede builds on existing structures and 
qualities of the city. In addition to these three principles, 
the next page presents diagrams of the urban plan.

1. Living laboratory - (page 19 of the urban plan)
The urban design for Merwede explicitly created space 
for innovations in the areas of mobility, energy, health, 
circularity and the environment. The city district will function 
as a modern testing ground, that requires a continuous 
search and experimental drive.

2. A fully-fl edged district for everyone - (page 20 of the 
urban plan)
It is a global trend, a revival of the ideas of the Danish 
architect Jan Gehl and the American activist Jane Jacobs: 
by putting the inhabitants central in the design of cities, 
neighbourhoods and streets (instead of cars). The human 
dimension and the quality of life are the leading measures 
in Merwede. Cars are banned and parking takes place 
in underground or indoor garages. The economical 

philosophy of the sharing economy (circular economy) is 
in place of this urban plan. The rise of the philosophy of 
the sharing economy will increase social contact between 
people and groups. Not only cars are shared, also goods, 
facilities and services are part of the social cohesion in 
Merwede.

3. Identity and history as a basis - (page 21 of the urban 
plan)
The creation of a fully-fl edged city district that fully 
participates in the urban structure of Utrecht, that excels 
in innovation and experimentation, does not mean that 
the history and identity of the canal zone have to be 
ignored. The urban design (the framework within which 
developments are implemented in a fl exible and phased 
manner) is based on the rich history, existing functions 
and special characteristics. The Merwedekanaalzone 
has known many forms over the centuries. The Romans 
were there, afterwards growers and farmers of fruit and 
vegetables and later it varied from industries, business and 
offi  ces, and emphasis now on experimental housing.

Design spot
The identity of the location focuses on the new way of 
living, innovation, the human dimension and biodiversity. 
To present the vision of the house as a butler a central 
spot has been chosen. This spot lies against the backbone 
and is a spot where the identity of the urban plan is 
strongly refl ected. Because of that the spot is marked by 
the developers of the urban plan, as an anchor point for 
a special activity and design. The design spot is easily 
accessible for pedestrians and cyclists. On the next page 
the spot of the building is marked with a red dot and is 
presenting as an addition on the summary of the identity 
and ambition of Merwede, the concepts of the urban plan.

Design The house as a butler!
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Circulaire stadswijk
De eindigheid in de beschikbaarheid van grondstoffen – of op zijn minst het zuinig omgaan met materialen 
– dwingt tot alternatieve vormen van bouwen. De materialen waarmee in Merwede gebouwen, straten 
en pleinen vorm krijgen moeten in de toekomst herbruikbaar zijn, bijvoorbeeld na sloop. Dat betekent de 
invoering van een materialenpaspoort waarin precies beschreven is uit welke bouwstoffen een gebouw of 
plein is opgebouwd. Sowieso wordt bekeken wat duurzaamheidskeurmerken als GPR en Breaam ten aanzien 
van dit onderwerp verwachten. Het hergebruik van een gebouw als geheel en de flexibiliteit om meerdere 
functies te herbergen moet nader worden uitgewerkt. 
Afval wordt zoveel mogelijk gescheiden en indien mogelijk gerecycled tot bruikbare grondstoffen. Voor het 
inzamelen en afvoeren zijn alternatieve systemen denkbaar, zoals een ondergronds buizensysteem of transport 
over water. 
Ook de riolering kan het circulaire karakter van de wijk vergroten. ‘Zwart’ water uit de toiletten gaat via een 
vacuümriool naar een vergistingstank. Daar worden schadelijke stoffen verwijderd en biogas gemaakt – dat 
gebruikt kan worden voor het opwekken van elektriciteit of als brandstof voor auto’s. Fosfaat dat vrijkomt 
kan gebruikt worden als meststof voor stadslandbouw. In een regulier rioolsysteem kan de warmte van grijs 
water teruggewonnen worden, door per woning of appartementenblok een warmtewisselaar aan een warmte-
koude-opslag te koppelen.

Biodiversiteit
Bij de aanleg van het groen zijn goede structuren van belang, maar ook de biodiversiteit en mate waarin het 
groen een bijdrage levert aan de verbetering van de luchtkwaliteit. 
Op het gebied van biodiversiteit is de zogenoemde ‘derde laag’ van belang: heesters en planten die niet 
alleen in elk seizoen een aangenaam beeld opleveren, maar ook aantrekkelijk zijn voor microfauna. Bij de 
aanplant van bomen, struiken en bodembedekkers ligt de focus op inheemse en klimaatbestendige soorten, 
zoals die voorkomen langs het kanaal en in Park Transwijk. Neem de Hedera die in de herfst nog bloeit en 
zo bijen en andere insecten in het najaar van voedsel voorziet. Beplantingszones met een hoge ecologische 
waarde zijn gebaat bij extensief beheer. Zo moet bij het maaien rekening gehouden met broedperiodes. De 
soortenvariatie kan evenwel vergroot worden door ook daken en binnenplaatsen een zo groen mogelijke 
inrichting te geven. Met name de daken zijn interessant omdat nieuwe soorten zich daar door de afwijkende 
leefomstandigheden kunnen vestigen.
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Koningin Wilhelminalaan
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fi gure 3.01: spatial framework

fi gure 3.05: biodiversity and biomakery

fi gure 3.02: backbone and squares

fi gure 3.06: specials and anchor points

fi gure 3.03: indoor gardens

fi gure 3.07: gradient in height

fi gure 3.04: pedestrians and cyclists

fi gure 3.08: sunlight

building plot
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The building as a Sculpture
‘The Ugly Duck’ sculpture

The aesthetics of the building is a translation of a message 
given by the vision of the butler house, the previous 
studies, the urban plan (Marco.broekman, et al., 2017) 
and the setting of the graduation studio (architecture of 
tomorrow). The building is a machine of living that provides 
circumstances to create a home for all inhabitant(s), 
according their preferences. The building is designed as 
a dynamic sculpture (machine) that presents this vision 
by its ratio according the environment, movements that 
can be followed by the audience of Merwede and the 
materialization of the building.

The urban plan (Marco.broekman, et al., 2017) presents a 
green environment whereby the innovative way of living is 
part of the living laboratory. Therefore, is decided to design 
a tower (60 meters in height) covered with rough materials 
(see next pages), to place the building as an exception in 
the environment. The building has a footprint of 55 square 
meters by its core and can expand and rotate in circular 
surface from 205 m2 (maximum shrunken houses orientated 
in 360-degree rotation) to 450 m2 (maximum expanded 
houses orientated in 360-degree rotation). This dynamism 
ensures that the building could be modified according 
its environment and the preferences of the inhabitant(s). 
The projection facades of the houses are also part of this 
dynamism and can project limitless variations of figures, 
illustrations and videos, to modify the building according 
the environment and the preferences of the inhabitant(s).

Note: The subtitle ‘The Ugly Duck’ is named according the 
exceptional appearance of the building and is linked to the 
fairy tale; ‘The Ugly Duckling’. Everything is beautiful because, 
it has a logic, a meaning of existence and a reason why it is 
created.

Design The house as a butler!
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Rotating Houses

As mentioned in ‘The building as a Sculpture’, the houses 
can make a 360-degree rotation according the core of the 
building. This provides an opportunity for the inhabitant(s) or 
the butler house, to choose for the orientation of the house 
according; the weather, heat from the sun, gardening, view 
on the skyline or environment, daytime, etcetera. It also 
provides to modify the building according the identity of 
the environment and the stability of the building. The core 
of the building is perforated with entrances what makes it 
possible to enter the house in each rotational position. 

The rotation of the houses is made possible by the rotation 
technique of a ball bearing mechanism. This mechanism is 
a type of rolling-element bearing that uses balls to maintain 
the separation between the bearing races. The next page 
presents the technical process of this mechanism.

Note: The mechanism is protected with brushes to prevent it 
from entrapments with birds, dust, vermin, etcetera.

Design The house as a butler!
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fi gure 3.09: rotation of houses fi gure 3.10: rotation of construction, 
yellow is rigid - red is moving)

fi gure 3.11: ball bearing mechanism that ensures the rotational movement of the houses
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Expandable Houses

In order to design dynamic houses, the butler house has 
to provide different sizes of living space, which can be 
modified according the preferences of the inhabitant(s). 
To define the range of the living space, the study 
‘Woonoppervlakte in Nederland’ (2018) developed by 
‘Centraal bureau voor de statistiek’ has been used. This 
study analysed data according the average living space of 
people in the Netherlands per person. The average living 
space per person depends on the city or municipality, 
household type and the number of inhabitants. According 
the data can be argued that; the average living space per 
person in the Netherlands is 65 m2 and the average living 
space per person in the Utrecht is 51,51 m2. These square 
meters of floor areas are not corrected for the differences 
in household types and the number of inhabitant(s). 

As a household consists of more inhabitants, the living 
space per house increases. Likewise, can be argued (on 
average) that a house with more inhabitants have less 
space per person. Differences between municipalities can 
partly be explained by the age of the citizens; young people 
live on average smaller in floor area than elderly. In big 
cities such as Utrecht can be argued that, couples without 
children have relatively few square meters per person. For 
couples with children can be argued that, the living space 
is shared by more people what results in an average of the 
least living space per person. Therefore, the following data 
will be used to define the range of the living space in the 
butler house; ‘Single-person households in Utrecht, have 
an average living space of 62,89 m2 per person’, ‘Couples 
without children in Utrecht, have an average living space 
of 48,04 m2 per person’, ‘Couples with children in Utrecht, 
have an average living space of 30,43 m2 per person’.

With the study in combination with flexible layout of the 
houses can be argued that the range of the living space 
has to vary from 64 m2 (minimum) to 144 m2 (maximum). 
Therefore, is the butler house designed to preserve an 
expansion from 8x8 meters as a minimum to a 12x12 
meters as a maximum, with a free height of 3,5 meters. 
The butler house ensures automatically an expansion of 
the structure, facade, floors and ceilings. The expansion 
goes as follows; first the structure expands, secondly the 
floor and ceiling platforms are plugged, thirdly the facade 
and terrace railings connect to the exterior of the building 
and finally the roof terrace and other floor elements are 
expanded (see next page). The structure of the building 
is constructed according the expandable mechanisms of 
Chuck Hoberman that is mentioned in ‘Adaptability and 
Transformation in Architecture - Change of space’. Because 
of this mechanism the distance between the steel beams 
expands linearly. The structure consists of 16 horizontal 
beams in the x-axis and 16 beams in the y-axis. Because 
the mechanism can expand, the distance (heart to heart) 
between the beams varies. The structure mechanism in 
combination with the measurements of the floor and ceiling 
platforms, facade units and others, ensures that the house 
can expand linearly by one meter. Therefore, the distance 
(heart on heart) between the steel beams varies from; 465 
mm (8m x 8m house), 518 mm (9m x 9m house), 577 mm 
(10m x 10m house), 635 mm (11m x 11m house), 700 mm 
(12m x 12m house).

Note: During the expansion, a secure situation is created by 
the butler house to prevent the inhabitant(s) for accidents.

Design The house as a butler!
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fi gure 3.12: house 8x8 meter 64 m2

fi gure 3.14: plugging fl oor and ceiling platforms

fi gure 3.16: roof terrace and other fl oor elements expansion

fi gure 3.13: expanding structure

fi gure 3.15: facade and terrace railing connection

fi gure 3.17: house 12x12 meter 144 m2
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12 x 12 meter house 144 m2

facade

roof terrace

structure

fl oor and ceiling 
platforms

other fl oor 
elements

11 x 11 meter house 121 m2 10 x 10 meter house 100 m2

fi gure 3.18: axonometric view of the fundamental elements in the expansion of the houses, including all formats
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10 x 10 meter house 100 m2 9 x 9 meter house 81 m2 8 x 8 meter house 64 m2
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Projection Facades

To ensure the home environment for the inhabitant(s), the 
outer facade and inner facade of the object of the house 
are important elements. As earlier mentioned and shown, 
the facades are made by projection glass panels that could 
project images, illustrations, materials, videos, etcetera 
according the preferences of the inhabitant(s) or the 
environment. Those projections ensure that the facades 
can have limitless appearances and be part of the identity 
of the inhabitant(s). 

The projections could provide the amount of daylight in 
the house, by projecting transparency (nothing) on the 
facade panels. The inhabitant(s) can also look through 
the facade on these spots. The projections are not only 
projected on the outer facade of the building, they also 
provide a projection on the interior of the building. This 
provides in the object of the house a lot of changeable 
home environments, that is different for all inhabitant(s). 
The projections could be chosen and designed by the 
inhabitant(s) and in case of an environmental suggestion 
the facades of the houses can work together to form a 
gigantic illustration. The panels could also project half 
projections. This ensures for example by a divorce in the 
house, that a different projection can be projected than 
elsewhere in the house.

The ventilation is provided by the expandable mechanism 
of the panels. The panels could expand 300 mm according 
edge of the house. The openings that are created by the 
expansion, are filled (with walls or floor platforms) by the 
butler house to prevent the risk of falling. The expansion 
of the facade is ensured by a steel structure linked on the 
edges of the house (see next page). The facades can only 
make a projection if they are linked to the platforms (floor 
and ceiling) in the house, that means that the projection 
is cancelled when the facade expands. The panels have 
a width of one meter, whereby it easily can move using 
the railing mechanism in the floor and ceiling of the house. 
The panels differ in their length, because the inhabitant(s) 
can choose between panels that close the facade (circa 
3,5 meters) and half panels (1,5 meter in height) that could 
function as edges of a balcony. The panels are made by 
two glass projection screens and are mounted against 
two steel columns that are finished in chrome. The steel 
columns are linked to the railing mechanism in the floor 
and ceiling. In this way the panels can move and change 
position according the growth of the house and the 
preferences of the inhabitant(s).

Note: When it rains, the projection facades on the roof terrace 
will slide diagonal to prevent the house of wetness.

figure 3.19: facade with full projection

Design The house as a butler!
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fi gure 3.22: the expansion mechanism of the facade is coloured in red. The vertical columns (yellow) are part of the projection panels, which are linked to the railing mechanism in 
the fl oor and ceiling.

fi gure 3.19: facade with full projection fi gure 3.20: facade with transparent projections fi gure 3.21: facade with expanded panels
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Design the facade, according your 
preferences. How would your facade 

look like?

Interactive page!
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Hubs
‘Personal hub’

The design ensures that the inhabitant(s) and visitor(s) are 
in direct contact with the home when they are entering the 
building. By arrival, one of the four hubs (that are part of the 
floor plan of each house), are picking up the inhabitant(s) 
or visitor(s) to guide them to their destination. The hubs are 
oriented in the service area of the building and can make 
(such as the houses) a 360-degree rotation around the core 
of the building. 

As mentioned in the ‘explorative phase - evolution’ 
humans are always in search of their own space in a 
house. In addition to the possibility of creating spaces 
with the modular elements, the hubs could function as 
separated spaces (rooms) in the object of the house. Each 
hub could be linked to an inhabitant, whereby the hubs 
serves as private and personal space in the changeable 
home environment. Such as the home environment, the 
hubs could be organised according the preferences of the 
inhabitant(s). In case of visiting the roof terraces, the hubs 
could function as ordinary lifts.

The hubs are connected to a railing mechanism in the 
service area of the building, that ensures the movement 
of the hubs. The hubs could be compared with ‘robotic 
car parking’ developments, which serve the inhabitant(s) 
to guide them to their house and which are part of the floor 
plan of the home. The traffic of the hubs is organized by the 
AI software of the butler house. For example, the hubs will 
move automatically to make room for a modular element 
that is entering the house. Each hub has a floor area of 
circa 3m2 with a free height of 3,5 meters and could serve 
per hub 3 persons (maximum) each time. 

Note: In case of emergency, that cannot be detected by the 
butler house, a fire (escape) stair appears in the core of the 
building (safety mode).

Design The house as a butler!
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fi gure 3.23: railing mechanism (yellow) and hubs (red) 



136136

fi gure 3.24: vertical movement ‘Personal Hub’

fi gure 3.25: 360-degree rotation ‘Personal Hub’
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The house as a butler is designed as a changeable home 
that uses innovative technologies to provide the ideal 
circumstances for the acts of the inhabitant(s). The design 
of the butler house provides variety of services that respond 
to the everyday changing needs of humans. The services 
of the butler house are provided by modular elements that 
reacts according the preferences of the inhabitant(s). The 
house uses an Artificial Intelligence (AI) controlling system 
that works in cooperation with the inhabitant(s) to create a 
home environment.

The services of the butler house are categorized in the 
following services: physical support, personal care, 
storage, entertainment and control. The modular elements 
are shared with all other inhabitant(s) in the building and 
vary from; static walls for space separation to dynamic 
(transformable) walls and platforms that serve for physical 
support (furniture), modular toilets linked to septic tanks, 
modular kitchens, modular showers, display walls for 
entertaining, modular lights spots, control panels, etcetera. 
The transformable elements are provided by walls and floor 
platforms that could take any form modified according 
the preferences of the inhabitant(s). The transformable 
elements are developed as a concept idea that is controlled 
by a liquid stored in the floor and ceiling of the house (see 
next pages). This liquid presses a stretchable latex like 
material that is linked to soft programmable (smart) balls 
that could adjusted according a desired distance to modify 
in furniture. 

The design includes a railing mechanism on the floors and 
ceilings of the houses, that modify the modular elements 
through the house. The elements are entering the houses 
according the logistic railing mechanism installed in the 
service area (core) of the building. The basement of the 

Services of the Butler House
Modular elements

building functions as storage (warehouse) for the modular 
elements, whereby the elements could appear when they 
are needed. The facade panels of the building are also part 
of this circular (shared) system and could be transferred 
and stored according the same railing mechanism. The 
next pages present; the modification of the house, the 
technique behind the railing mechanism in combination 
with the floor and ceiling platforms and the concept idea of 
the transformable walls.

The AI system analyses the inhabitant(s) during the day 
and could predict the acts of the inhabitant(s). Not all 
inhabitant(s) wants to be controlled by the butler house, 
therefore the inhabitant(s) could choose for partly or fully 
assistance of the butler services. With a partly service, the 
inhabitant(s) could control the house by using controlling 
panels. The butler house also provides suggestions to 
organize the home and give the possibility to manage and 
modify the home by themselves.

Note: The railing mechanism can be cleaned with a device 
that slides over the mechanism when it is used.

AI systems are still in development, an example of it is the 
‘Social Credit (Score)’ system that is in development by the 
Chinese government, whereby citizens of China are scored 
according their behaviour during the day.

The concept idea of the dynamic walls is a result of an art 
work developed by Zhestkov Studio (Material of the future) 
and an innovation of Mit Media Lab (Radical Atoms), for 
further explanation see theoretical framework ‘House as a 
Robot’ on page 28-31. The walls and floor platforms have 
a range of 2 meter, because of the limited elasticity of the 
material between the liquid and the soft programmable balls.

Design The house as a butler!
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fi gure 3.26: modular elements entering the house

fi gure 3.28: connecting modular elements

fi gure 3.30: open railing mechanism fi gure 3.31: Modifi cation of railing mechanism fi gure 3.32: closed railing mechanism

fi gure 3.27: positioning of modular elements

fi gure 3.29: modular element transforming into physical supporting elements
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fi gure 3.33: basis form transformable wall, section 1:50, detail zooming 1:5

fi gure 3.34: basis form transformable wall, axonometric view
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fi gure 3.35: modifi ed form transformable wall, section 1:50, detail zooming 1:5

fi gure 3.36: modifi ed form transformable wall, axonometric view
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Cleaning and washing

Chores, pets care, garden care

Cooking and baking

Other household activities

Personal care

The core area of the building is designed for all kind of 
utilities that serves the inhabitant(s) and the houses. 
The core element of the building is covered by a railing 
mechanism that is used by the hubs and all modular 
elements (services). Therefore, this space is also called, 
the service area of the building. The basement of the 
building exists a warehouse filled with all modular elements 
that could be used by the inhabitant(s). The space inside 
the central core is filled with electricity utilities and other 
utilities. The houses are supplied with electricity through a 
link with the hubs. When a hub is linked to the houses the 
house will have access to the use of electricity and other 
utilities. Another possibility to use those utilities is by using 
the utility boxes that are stored in the warehouse of the 
building.

Service Area
Warehouse

Design The house as a butler!
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Introduction
The next paragraph presents the floorplans, sections 
and elevations of the butler house. Because of the 
dynamic character of the building, only two floorplans are 
presented; 8x8 meter house (minimum) and 12x12 meter 
(maximum) house. The floor plans, sections and elevations 
are presented with possible scenarios for the facades, 
layout an rotation of the houses.

Floorplan - scale 1:100

Entrance, ground floor
page 148-149

8x8 meter house 
page 150-151

8x8 meter house, roof terrace
152-152

12x12 meter house 
154-155

12x12 meter house, roof terrace
156-157

Section - scale 1:250

Section A-A
page 158

Section B-B
page 159

Elevation - scale 1:250

Elevation C-C 
page 160

Elevation D-D
page 161



148

Floorplan entrance, ground fl oor
Scale 1:100
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Floorplan 8x8 meter house
Scale 1:100
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Floorplan 8x8 meter house, roof terrace
Scale 1:100
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Floorplan 12x12 meter house
Scale 1:100
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Floorplan 12x12 meter house, roof terrace
Scale 1:100
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GSEducationalVersion

AA

Section A-A
Scale 1:250
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GSEducationalVersion

B

B

Section B-B
Scale 1:250
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GSEducationalVersion

CC

Elevation C-C
Scale 1:250
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GSEducationalVersion

D D

Elevation D-D
Scale 1:250



Conclusion.
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“We are changing your view on what’s beautiful 
and what’s not. There is an evolution going, an 
evolution not in the aesthetics, but an evolution 
in the content, inside the object” - an evolution 

inside humans living patterns. 
- Kas Oosterhuis, 2011 + Arbil Algan, 2019
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Conclusion

The thesis started with the research question; ‘How 
can houses be designed as a butler that act for its 
inhabitant(s)?’. As discussed in the thesis, technology 
could play an important role about the implementations 
to the object of the house and the living environment of 
the home. In the domain of architecture and the future 
of the house, living, technology, robotics, machinery, 
butlers, etcetera it is quite easy to become trapped 
in discussions predominantly focused on technical 
discourses. Technological innovations are related to the 
object of the house, however the most important part of 
designing the house of tomorrow is the living environment 
inside the house, that argues that humans are always in the 
centre of designing. As Heidegger mentioned everything 
that is build is built with the focus on living. We do not 
live, because we have built, although we build and have 
built as far as we live. Technology as use of a service 
will change the standard in which houses are designed, 
built and used in the past. During the study, the house is 
reinvented using technological innovations that pursues 
the function of the house according the ever-changing 
needs of its inhabitant(s). The study argued debatable and 
fundamental changes in housing varying from the ‘activities 
and behaviours’ in the home environment to ‘how human 
consume’.

Technology, robotics and machinery played in the history 
an important role. They pushed humanity into to a society 
whereby consuming is domesticated in the mental 
predisposition. The study argued that objects represents 
the identity of humans, instead of an identity that comes 
from the person itself. Thereby can be concluded that 
designers, architects or developers have a huge influence 
on the emotions and behaviours of humans. As mentioned 
in the study this way of consuming is outdated according 
the fast-changing lifestyles in the Information Age. The 
design of the house as a butler proposes a design vision 
whereby the architect is charged by designing the service 
(butler) as flexible as possible, rather than forming an object 
(house). The architect designed the service in housing, 
with relatable innovative techniques, that could make the 
service of housing adaptable. This adaptability makes sure 

the house should always suit to the changing requirements 
and different life circumstances of the inhabitant(s).

Designing for the future with rigid objects is always an 
outdated concept, because those objects cannot change 
according the preferences of the user. Everything designed 
rigid is temporary. Architects have to think about designing 
with the future, rather than designing for the future. This will 
not argue that designing temporary concepts are wrong or 
failed concepts. On the contrary, it means that architects 
have to think about; what can be done with those concepts 
after it is used. Another possibility is that objects can modify 
its form to suit according the preferences of the user. Those 
ways of consuming as a service made it possible to design 
in a customized way. The design of the house as a butler 
proposes a possibility, whereby technology (butler) is used 
to adapt to living environment according the preferences of 
its inhabitant(s). The actable capability of the butler differs 
for each situation; the butler can serve by creating the 
ideal circumstances that has an extramarital relation with 
the inhabitant(s) (digital butler) and the butler can serve 
by supporting a service that has a direct relation with the 
inhabitant(s) (physical butler). The design of the house as 
a butler is focused on the service, rather than the object of 
the house as an investment. 

To conclude and give an answer on the research question 
‘How can houses be designed as a butler that act for its 
inhabitant(s)?’; architects have to disembarrass the design 
thoughts that are related to the domesticated way in how 
humans consume. Architects have to design a service of 
housing, rather than the object of housing. This creates 
opportunities to design a living environment that is 
customized for the all habitants. 

This project functions as a discussion point of the essence 
and use of housing. Further can be concluded that the 
design proposal is one of million possibilities that could 
developed with the vision argued in the thesis. Therefore, 
this project could function as a pilot project to develop 
butler houses in the future. 
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Discussion & Reflection
The past year was an inspiring and educational period 
for me. Through the theme of the graduation studio 
“Architecture of Tomorrow”, I studied the living environment 
of humans over the history and a look at the future of it. 
Thereby I developed a vision and philosophy that raises 
questions about the living environment of human. These 
questions have led to the rediscovery and exploration of 
the object of the house and the living environment (home) 
in the house.

The philosophy and vision developed during this graduation 
studio is too much to write about, however I tried to make the 
content short, compact, visual and clear for the readers. As 
one of the tutors mentioned a few times: ‘you want to much 
and try to keep it short, that will help you while designing’. 
The statement; ‘everything that is build is built with the focus 
on living. That means that building is actually living. We do 
not live, because we have built, although we build and have 
built as far as we live’ developed after reading about the 
philosophy of Heidegger, was one of the key elements that 
helped to answer a lot of questions during this period. The 
philosophy has evolved onto question marks about the 
economy, the way in how materials and objects are used 
and the use of technological developments in the living 
environment. The focus of architects in the future has to be 
more on the inhabitant(s), the users and humanity rather 
than economic or political factors that exercise a huge 
factor on how human live. Architectural projects have to be 
in service of human. Dynamism, transformations, flexibility 
and the changeability of houses are possible outcomes of 
this vision. I am aware that I cannot change the system in 
how human live, however I hope that this can influence the 
readers to think and rethink about the essence of housing, 
the living environment and technologies that could be a 
part of it as a service. 

The design presented in this thesis looks unrealisable, 
however if it can be designed and conceived it can also 
be made. To develop projects like this, architects have to 
ask assistance of other professions like machine engineers 
and software engineers. The design resulted in a machine 
of living, which facilitates in services as a butler according 
the preferences of the inhabitant(s). The design and acts of 
the butler house include too much elements to write about. 
Therefore, I hope that the readers can imagine the acts of 
the house that completely functions according the needs 
and preferences the inhabitant(s). The design refers to a life 
completely driven and controlled by technology, whereby 
it looks like the inhabitant(s) live like pawns of the butler 
house. However, the question is; are humans not pawns of 
the current system, what is accepted as normal? We can 
learn from our prehistoric grandparents, who really built 
and lived according their own preferences.

As mentioned, there is too much to discuss and think 
about and it will never fit in one thesis. Lastly, I want to say 
thank you for reading my graduation thesis and I hope that 
content triggers the readers to discuss about the essence 
and use of housing.
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