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Technological developments manifest themselves in large numbers of innovations. Many of them try to find 
necessary solutions for today’s challenges, such as climate change, global warming, or the ageing society 
(Eisenbrand, 2006; Mohammadi, 2017). Indeed, in the home environment, technology has already made 
everyday life easier by reducing the time spent on household chores by offering machines which do the work 
for us, or by providing easy to clean materials (Harper, 2003). The rapid pace of technology makes us dream 
about what this may bring for the future, and these dreams are exposed in so-called ‘houses of the future’. 
The innovative housing projects (IHPs) often implemented large numbers of state of the art technology as an 
essential element of the home environment. However, (smart) technology is still more likely to have a higher 
level of integration in utility buildings rather than in the home environment (Harper, 2003).  

The innovative housing projects are often criticized as being 'futuristic', 'industrial' 'expensive' and 'gadgetry' 
(Mohammadi, 2011). One of the examples of IHPs, that is not yet as successful as expected, is the ‘smart home’ 
concept (Leitner, 2015). Literature gives multiple reasons to why smart homes have not yet been implemented 
on a large scale. The stated main problem is that the smart home concept is technology driven and forces people 
to live in a home dominated by technology, while in the home environment, the inhabitant should dominate the 
technology itself (Weiser, 1991; Davidoff et. al., 2006; Mohammadi, Hammink, 2017). On the other hand, the 
concept of smart home is too much focussed on mass production, efficiency, and productivity, treats which are 
not suited for the home environment (Leitner, 2015). The technology can successfully be implemented when 
the technologies adjust to the fundamental human needs instead of the human suiting to the limits of the 
technology (Slaats, 2017; Mohammadi, Hammink, 2017). Multiple studies mention the problems with the 
integration of current technology, however, throughout history a large number of technology did manage to 
integrate successfully in the home environment. Although, a clear overview of these technologies that did 
integrate successfully in the home environment is still missing. 

At this juncture, Koert van Mensvoort (2013) introduces different levels in technology along with the conceptual 
model entitled as: 'Pyramid of Technology' (van Mensvoort, 2013; van Mensvoort et al., 2015). The level of 
integration of technology is dependent on the societal environment in which it is introduced. Therefore not only 
the time path of developed technology is important, but also the societal context in which it is developed. 

The goal of this paper is to analyze the (level of) integration of technology promised in IHPs realized between 
the period of 1920-2010. In order to conduct this analysis, an overview is created of IHPs which met the 
determined criteria. Subsequently, the innovative technologies applied in the IHPs, are identified and analysed 
accordingly.  

The study is structured as follows: first, the methodology for gathering data is explained together with the 
criteria that the IHPs need to fit in order to be selected. Then the data processing is elaborated. After this, the 
gathered data is discussed based on a historical overview and the theory about the ‘pyramid of technology’ is 
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shortly explained. Following, the conclusion indicates the level of integration of the technology implemented in 
these IHPs. The paper is ended with a discussion in which possible shortcomings and questions are elaborated.  

2.1.2. Methodology 
Firstly, a literature review conducted with eligible sources brings a list of seventy-three (73) IHPs spread over a 
period from 1920 to 2020. For this, academic books and scholarly papers are collected by using the keywords: 
'Smart', 'Intelligent', 'Technology', and 'Future' in combination with 'Home', ‘House’, and 'Living'.  Then, the 
elimination of the IHPs with the determined criteria leads to limit the sampling unit of the analysis into a final 
list of thirty-eight (38) IHPs which were designed between the period of 1927 and 2008. 

Following, the selected IHPs are mapped based on their factors; 'date', 'typology', 'goal', 'initiator/designer' and 
'prominent technological novelty at that time'. The projects are discussed further by dividing into categories 
through their typologies. Moreover, the technological integration (level) of IHPs into the home environment is 
analysed by forming a model inspired by the Pyramid of Technology of Mensvoort (2013). 

Criteria 
Firstly, the eligibility of the sources used in the study are determined according to the following criteria: 

 The book or paper discusses multiple innovative housing concepts, 
 The book or paper provides insight in the goal and the novelty of the IHP, 
 The book or paper must contain IHPs which are designed for the Western world (CBS, 2018): Europe 

(excluding Turkey), North-America, Oceania, Japan and Indonesia.  
 
Secondly, the first obtained IHPs are revised, and the sampling unit of the analysis is determined by the following 
criteria: 

 The IHP does not have to be built, however it must provide sufficient information of the implemented 
technology, 

 Only one IHP of the same initiator/designer per decade is analysed. 
 

(Level of) integration 
By mapping the IHPs, the factors are presented in Table 1 allowing to examine the projects individually. In the 
overview five (5) typologies are recognized, based on the stage of development of an IHP while it’s 
executed.  These typologies of IHPs are ‘concept’, 'experimental lab', 'living lab', 'showcase' and 'inhabited 
dwelling'. Thus, IHPs in the shared typology are discussed in comparison with the each other. IHPs which 
addresses similar challenges are also reviewed with relation to the historical development of technologies in the 
home environment, these are elaborated in Table 2 and Table 3.  

The typologies of the IHPs also become the departure points for the discussion of integration (level) of 
technologies in the home environment. To draw a conclusion on the impact of IHPs on the societal adaptation 
of technologies over the years, a model: ‘Pyramid of Integration Level of Technology in Architecture’ is created 
by an inspiration from the ‘Pyramid of Technology of Mensvoort’ (2013). 
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Literature Review  
Table 1. Overview of Innovative Housing Projects (IHPs) 
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Development of technology at the home environment 
One could say that the development of technology starts with the introduction of electricity, which took place in 
the first quarter of the 20th century (Aldrich, 2003). Even though currently electricity is fully integrated into daily 
lives, the introduction of electricity lead to fearfulness of the eventual users. Adrian Forty (1986) mentions an 
anecdote of two elderly ladies who kept the plugs in all of the electrical sockets to prevent the electricity from 
leaking out. Since electricity was mainly used for lighting, many people only placed one socket, they could not see 
any use for adding more. This development is recognizable in the Table of IHPs (Table 3), by the ‘Dymaxion house’ 
(1927) and the ‘House of the Tomorrow’ (1933) which are still demonstrating how electricity based technology 
can be integrated in the home environment. The shortage of domestic servants was seen as an extra stimulation 
to create electrical household appliances which could reduce the workload of the household chores and should 
save time (De Rijk, 1998). The extra time left could be spent on for example listening to the radio or watching 
television (Aldrich, 2003). These technologies had major impact on the daily life. The time-saving technologies, led 
to higher hygiene standards, which resulted in an increase of time spent on household chores (Schwarts, 1983; 
Bowden and Offer, 1994). The Smithsons respond to this evolution by generating a discussion with the house of 
the future project (1956) about how living in the future could look like with even more technology that ease living. 

Simultaneously, after the industrial revolution in the 1870s, being able to build quickly and massed produced 
appears to be important for some innovating housing projects such as the ‘Dymaxion House’ (1927), ‘House of 
Tomorrow’ (1933) and ‘Demountable houses’ (1944). The housing shortage after World War II was a significant 
stimulus for the integration of this innovation.  

Moreover, the industrialization led to a massive urbanization. The projects ‘House of the Future’ (1956), ‘Paris 
Spatiale’(1959) and ‘Capsule Homes’(1964) are dealing with this issue of overpopulated cities. They propose ideas 
of how living in a high density area could maintain its quality. Even half a century later the ‘Reactive gap house’ 
(2005) is still exploring an answer to the problem of living in a high density area. The objective of this project was 
to overcome the lighting problem in narrow building gaps by illuminated responsive ceilings. Another approach to 
the problem of overpopulated cities was introduced by Matti Suuronen in 1968. He developed the ‘Futuro House’ 
(1968), which was a small chalet of a light weighted dome structure. The house was easy transportable and 
therefore no longer restricted by the border of the city, which made it possible to place it anywhere. Over 40 years 
later the ‘Dune house’ (2006) project deals as well with making alternative places inhabitable. SU11 architecture 
and design developed this concept to create a sustainable living environment in the desert climate, by merging 
the building with the dessert landscape as a root of a cactus. 

Looking back to the 1960’s much time-saving technology became common in the home environment, such as 
electric razors, washing machines, sewing machines, cookers, kettles. Also, central heating and thermostats 
became a commonly implemented element of technology in the home (Aldrich, 2003). Most of this technology 
was oriented to increase the comfort of the user.  

The quick development of technology lead to hobbyists trying to connect these technologies in their homes, which 
resulted in so called ‘wired homes’ (Harper, 2003). The Xanadu house (1983) responds to this by showcasing a 
home with an integrated computer system in order to shift people’s view of a house which should be more than 
a passive shelter. The project ‘Huis van de toekomst’ (1989) exhibits interactive technologies such as electronic 
shopping and banking, LCD television screens (to show for example cookbooks) and videophone. These 
technologies were combined with new spatial and architectural concepts as an answer to demographic and 
cultural changes. These projects can be seen as the precursor of the ‘smart home’. The term ‘Smart Home’ was 
first used in 1984 by the American Association of House Builders (Harper, 2003; Solaimani, et al, 2011). ‘Smart 
Home’ can be defined as a home which is equipped with computing and information technology which anticipates 
and responds to the needs of the occupants (comfort, convenience, security and entertainment) through 
technology within the home and connections to the world outside (Aldrich, 2003). Some state that a smart home 
should also address the needs of health, education, and communication (Solaimani et al, 2011). The ‘TRON 
intelligent house’ (1989) is the first experimental lab of the study, which is addressing the possibilities of the ‘smart 
home’. Their goal was to create a 'computer everywhere' home environment, based on what residents would 
require and use. The ‘Microsoft home’ (1994) project showcases the opportunities of ‘smart home’ technology 
applied in a regular home. The goal was to demonstrate how innovative appliances can adapt to the needs of the 
resident. The project included interactive technology such as iris scan as door key, computer as central hub and as 
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personal assistant, and a tv which can pause programmes. The platform ‘Living tomorrow’ developed in 1995 a 
showcase project of a ‘smart home’ to demonstrate futuristic technology such as adjustable glass from transparent 
to opaque and an integrated computer system.  

Around the same period when the term ‘smart home’ was introduced, the term ‘sustainable development’ was 
introduced as well. In 1987 the term was for the first time defined in the Brundtland Report (WCED, 1987). 
Although long before that, there were already several innovating housing projects in which sustainability played a 
key role; self-sufficiency in the ‘Dymaxion house’ (1927), solar energy in ‘House of Tomorrow’ (1933), ‘MIT Solar 
House I ‘(1939) and ‘Afase Solar House’ (1958). However, the call for sustainable development in 1987 was a 
stimulator for these innovations. The ‘Orange House of the Future’ (2000) exhibit the use of sustainable technology 
in the home environment, including generating solar energy in combination with an innovative glass construction. 
The project ‘House R128’ (2000) took it even one step further by developing a modern passive solar house as an 
inhabited dwelling with an open plan and high transparency to strengthen the connection with the natural 
surroundings. Peter Testa responded to the need for sustainable development with the ‘Carbon Tower Project’ 
(2002). This project was a conceptual idea for a skyscraper consists of composite building materials, mostly carbon 
fibre, which is environmental friendly and cheap in construction. Another project which addresses the sustainable 
development, but regarding quality of life was the ‘Duke University Smart House’ (2008). This concerns a living lab 
project aiming for integrating sustainable technology and energy efficiency into the residential design to enhance 
quality of life. The conceptual project ‘Jellyfish house’ (2006) introduces a different view on sustainable 
development by designing a mutable layered skin that mediates internal and external environments, by for 
example infiltrate land, which suffer from environmental hazards, with wetlands that act as filtration system for 
contaminated soil. The project also responded to the smart home concept by suggesting that the digital 
technologies will eventually recede to the background of our spaces and experiences. In contrast to the ‘Jellyfish 
house’, the objective of the ‘Media house project’ (2001) is to research the concept of the house as a computer 
with the network as the structure. Also the ‘MAV home’ (2003) investigates a combination of multidisciplinary 
technologies in the home environment, such as artificial intelligence, multimedia technology, mobile computing, 
and robotics.  

Although even with the further development of technology, the Smart Home has not yet been as successful as 
expected (Leitner, 2015). Despite of initiatives of several companies and research platforms to gather data about 
the activity of potential users. For example the ‘T-Come house’ (2005) an IHP, which is developed by a company 
to conduct market research on their developed products. They invited people, potential customers, to live at the 
house for a determined period. Also, the ‘Philips Homelab’ (2002) was developed to study how people interact 
with new Philips products in a fully functional laboratory home in order to provide better understand customer’s 
needs and motivations to use technology. In addition, several experimental labs, among others 
‘ComeHOME’(1999), ‘House_n’ (2002), ‘Adaptive house’ (2003) and ‘The CASAS Smart Home’ (2008), started on 
how smart technology could ease living and increase comfort at home. Although this could not change the 
situation. Literature gives multiple reasons to why this connectivity between technologies has not yet been 
implemented on a large scale. The main problem is that the Smart Home is technology driven and forces people 
to live in a home dominated by technology, while in the home environment, the inhabitant should dominate the 
technology itself (Weiser, 1991; Davidoff et al, 2006; Mohammadi, Hammink, 2017). Moreover the Smart Home 
is often too much focussed on mass production, efficiency, and productivity, treats which are not suited for the 
home environment (Leitner, 2015). The technology can only successfully be implemented, when the technologies 
adjust to the actual needs of people instead of human suiting to the limits of the technology (Slaats, 2017; 
Mohammadi, Hammink, 2017). Therefore the ‘MIT Smart House’ (2001) and ‘Ubiquitous Home’ (2004) projects 
were developed as a living lab. These are houses, which can actually be inhabited and simultaneously monitoring 
the behaviour of the resident, in order to conduct real-life data.  

The shortage of domestic servants determined an extra stimulus for acceptation of technology at the beginning 
of the 20th century, whereas the ageing society and shortage of care personnel can be seen as an extra stimulus 
for the integration of smart technology into today’s home environment. The connected technology is able to 
communicate with each other to check up on the resident, and may even alert someone, for example the informal 
caregiver, when something went wrong. In 1998 'The Aware Home' was initiated to increase independence of 
seniors. The ‘Matilda Smart House’ (2003) also aimed to improve independence, the ‘Gator Tech Smart House’ in 
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2005 elaborated even further on this subject and improved the available technology. The ‘Thinking Ahead!’ 
concept, which was developed in 2008, does not only monitor the life of seniors but also responds accordingly. 
This concept should be able to implement in each available dwelling. The current societal challenge of the ageing 
society changes the focus of the smart home from comfort to necessity, which may be considered as an extra 
stimulation for the integration of the smart home in the home environment.  

To sum up, this part of the study allows tracing the development of smart technologies in parallel with the IHPs. 
The integration of the technologies into the home environment over time can be seen as a result of discussing the 
literature and examples together. However, the differences in the integration levels are still disregarded. 
Therefore, the following part analyses the IHPs within the detected typologies in the Table 3, and presents results 
by examining the relationships between the typology and the goals and date of the IHPs.  Later on, the model of 
Mensvoort on detecting integration level of technologies are explained and this part of the study resulted in a 
reformulated model on integration level of technologies in architecture. 

Typologies  
As explained in the methodology chapter the IHPs can be divided into five typologies, namely ‘conceptual’, 
'experimental lab', 'living lab', 'showcase' and 'inhabited dwelling', based on the stage of development of an IHP 
while its executed.  

Conceptual 

In Table 1, the projects considered as conceptual, consist of IHPs which describe (and visualize) an idea. Among 
these, the IHPs mainly concern the topic of urbanization along with the problem of overpopulation (Table 3). In 
these projects the envisioned technology for actually constructing the building and its services is not necessarily 
developed. An example of a conceptual IHP is the Dymaxion House of Buckminster Fuller (1926). Even though 
Buckminster Fuller made realistic plans, the actual concept was not realised as designed.  

Experimental lab 

The second typology, experimental lab, consists research based projects, such as the ‘Adaptive house’ (2003) 
which aims to explore the concept of a home which programs itself, in a way that the smart technology 
automatically adapts to the needs of the user. All those experimental labs aim to explore and test the needed 
technology along with their vision in a simulated environment. 

Living lab 

The living lab typology goes one step further by actually testing the technology in an inhabited environment, for 
example the T-com House in Berlin. At the T-com house multiple smart technologies introduced to the audience 
by building a smart home in the centre of Berlin. People had the opportunity to live in this house for a short period 
while the initiators analysed the usage of the products and measured which elements of the home were used 
most. They used the gathered data to bring certain products to the market.  

Showcase 

The projects belonging to showcase are realized buildings aiming to demonstrate the technology and to let it be 
experienced by the public. For example, the ‘Monsanto House of the Future’ (1957) is a showcase project in order 
to demonstrate the possibilities with plastic as a building material for a house.  

Inhabited dwelling 

The last category is the inhabited dwelling, which consist of houses that are actually taken into production and are 
inhabited like the ‘Futuro House’ (1968) of which there are produced over 60 samples. Although the amount of 
IHPs which were immediately suited to be inhabited is very limited. Among the selected IHPs there are only three 
examples of an inhabited dwelling.  

Overall 

Regarding the historical development, from the 90’s almost simultaneously with the rise of the smart home, many 
experimental labs and living labs were developed (Table 2). In particular, as shown in Table 3, the selected IHPs 



 
 

139 
 

BAROMETER PUBLIC REAL ESTATE 
SPECIAL ISSUE 2018  

 
 
 

which are dealing with smart or wired home technology are all determined as either living or experimental lab or 
as a showcase.  

Table 2. Relation between date and typology of IHPs 

 
 
 
 
 
 
 
 

 
 
 
Table 3. Relation between typology and goal of IHPs 

 
Mass 
production 

Over-
population Smart Homes 

Sustain-
ability 

Support 
independent 
living  

Conceptual 1 5  3 1 

Experimental lab   5 1 2 

Living lab   5 1 1 

Showcase 1  6 3 1 

Inhabited dwelling 1 1  1  

 
The typologies of the IHPs lead us to discuss the integration of technologies in the home environment. At this 
juncture, Mensvoort points out that the term of technology is commonly associated with the latest and unfamiliar 
innovations, however, technologies include different integration levels. While more time is required for the 
development of one technological achievement, another technology is a 'natural' part of everyday life. (van 
Mensvoort, 2013). Thus, he explains each level of technology, also by giving examples as follows: 

 
Table 4. The Pyramid of Technology (van Mensvoort, 2013; van Mensvoort et al, 2015) (mapped by authors) 

The Seven Stages of  
the Pyramid of Technology 

 
Explanation 

 
Examples 

 

 
Industrialized form of Nature 

 
Cooking, Writing 

Intuitive and Authentic Clothing, Money 
Hard to live without it Internet, Buildings 
Part of our daily life not yet lifestyle Cars, GPS  
Once a technology moves out from the lab Electric cars, Nuclear energy 

Prototype Lab grown meat, 3D printed organs 
Need more time Time machine, Space Shuttle 

 
 
By yielding a holistic overlook on technology, this conceptual model demonstrates the process of any technology 
to be a part of our daily life yet does not try to answer questions regarding technology. It offers a 'tool' for 
understanding and developing 'better technology', and can be used by scientists, inventors, engineers, designers, 
and entrepreneurs. The innovations at the lower part of the seven stages are often criticized as being artificial, 
unreachable in fact impossible. Nevertheless, one should remember that in a specific point of time all ubiquitous 
technologies of today all begun from the envisioned level which is the 'most primary' level. On the contrary, 

 20s 30s 40s 50s 60s 70s 80s 90s 00

Conceptual 1   2 1 
   5 

Experimental lab  1    
 1 2 4 

Living lab      
   7 

Showcase  1  2  
 2 2 4 

Inhabited dwelling   1  1 
   1 
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technologies at the higher levels seem 'natural' because of being deeply attached to daily life, and not even 
perceived as technology anymore (van Mensvoort, 2013). 

The approach of Mensvoort demonstrates the adaptation process of technologies into daily life, yet a new 
terminology and stages are required to examine integration levels of technologies in the home environment from 
the architectural point of view. On this sense, a model: Pyramid of integration level of technology in architecture 
is created. In Table 5, the stages of the reformulated model are explained with the examples related to the housing 
types.  

Table 5. The Pyramid of Integration Level of Technology in Architecture 

The Pyramid of the Integration Level of 
Technology in Architecture 

Explanation Examples 

 

 
Necessity in architecture as well as in daily life 

 
Dwellings 

Common and ubiquitous Residences 

Lesser known technologies Autonomous  
Houses 

Technologies in an introductory phase Robo-house 

An odd idea  Flying Houses 

 
The lowest level of this pyramid, conceptual stage, determines the starting point of a project, includes the initial 
ideas and conceptual drawings which may never be planned to realize such as flying houses. Once an innovative 
project passes the conceptual stage, it becomes demonstrated whether by publishing its information or building 
a prototype. Robo-house can be seen as one example of this level because of developing prototypes and the fact 
that the concept is not yet widely spread. Inhabited stage indicates less familiar technologies in the home 
environment. Likewise, autonomous houses are currently inhabited by people, but not generally considered as 
'regular' homes. Conventional stage indicates ordinary technologies known and used in home environment and 
architecture such as high-rise buildings. Living in a high-rise building depends on the choice of the people, 
however, the concept of a dwelling serves a vital need of shelter. Therefore, the dwelling is mentioned as an 
example of the necessary stage which is the highest technological integration level in this pyramid. 

Conclusion  
To draw a conclusion on the impact of IHPs on the integration of technologies in the home environment, the IHPs 
are placed in the reformulated pyramid. This placement is conducted by considering the circumstances at the time 
of their first execution.  
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Figure 1. The Technological Integration Level of Innovative Housing Projects 

The replacement in the Figure 1 shows that the projects sharing the same typology belong to the same stage. The 
IHPs which were never realized, but consisted of the sketches and drawings of unfamiliar, new and 'odd' ideas are 
at the conceptual stage. The IHPs in the typologies of showcases, experimental labs, and living labs are at the 
demonstrated stage since all of them indicate monitored and tested prototypes which are built, but not meant to 
be actually inhabited for long periods of time. The IHPs which are built and inhabited by residents are at the 
Inhabited stage. Figure 1 represents the pyramid of the starting phase of the projects in terms of their first 
publication and/or construction, so none of the projects are at the conventional or necessary stages and the 
amount of projects at the inhabited stage is very limited. On the other hand, prominent technologies in this 
projects climb through the upper stages over time (Figure 2).   

 
Figure 2. The Technological Integration 
Level of Prominent Technological 
Novelties 
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IHPs comprise variety of technologies as they are included in Table 1. In order to determine the integration level 
of IHP’s, the highest level of the prominent technologies is placed in the pyramid in Figure 2 which formed by 
taking into consideration of today’s circumstances (column ‘Level of integration over time’ in the Table 1). In 
contrast to the placement of the similar typologies into same stages, the integration levels of technologies in the 
projects determine different stages. The comparison of the changes in Figure 1 and Figure 2 concludes that 
technologies have integrated to life over time. At first, most of them are commonly criticized as being artificial, 
futuristic and odd, whereas time helps them to become ordinary and necessary part of life.  

The examples and their replacement in the pyramids are open to discussion without concrete lines in between 
those levels. Mensvoort (2013) also places some of the examples in between the phases. Likewise, this study does 
not try to decrease the role of innovative projects by limiting them to strict levels which can alter through context, 
people and time. However, this uncertainty does not refute this approach but strengthens by showing the 
movement and progress of technologies from one stage to other. In other words, rather than the determination 
of the integration levels of technologies, it is important to distinguish and be aware of the different integration 
levels of the technologies in the home environment. 

Discussion 
The books and papers used to create this overview provided a large number of IHPs that are realized in the last 
two decades. This may suggest that, over time, the interest for IHPs increased and resulted in a growth of this 
concept. However, since this overview does not states that it is complete, it can also mean that the main focus lies 
on recent IHPs. It is possible that IHPs of the past have lost interest and are not found within the used search 
words. A future research would be necessary in order to clear this point of discussion.  

The overview in Table 1 shows that most of the IHPs are actually built, either in the shape of a showcase or a lab. 
This is something that may be caused by the fact that the IHPs become less ambitious and can actually be built 
when developed. IHPs which cannot prove that what they mention is actually possible may even be ignored by 
the large audience. However, it can also mean that the technology improves that quickly that it becomes actually 
possible to build what is envisioned.  

The overview also points out that IHPs can share the same goals and objectives, even though they are spread over 
the timeline. Sometimes the same technology can be mentioned as a solution to different societal challenges. For 
example, the demountable houses of Jean Prouvé (1944) had the goal to provide social housing which could easily 
be built and mass produced. Currently, the demountable house is seen as a technology which is sustainable. In 
both cases the technology solves the problem, however, whether the technology gets integrated is dependent on 
how society accepts this technology.  

Figure 1 and Figure 2 demonstrates the integration of the proposed technologies in the IHPs. Figure 2 shows the 
current level of integration considering the most successful technology introduced in the IHPs. This may result in 
a biased result where it seems as some technological innovation did not integrate well in society, however, the 
mentioned technological innovation may already have lost its relevance. For example, the landline phone used to 
be very important, however, today it is less common to have one. This does not mean that the goal of this 
technology has changed, it has only been replaced by a new technology which is better at executing this goal. In 
the case of the landline phone, that would be the mobile phone, which has almost become a necessity. In other 
words, technologies which assumed to be disappeared are in fact deeply integrated into daily life, yet the interface 
is changed.   

  



 
 

143 
 

BAROMETER PUBLIC REAL ESTATE 
SPECIAL ISSUE 2018  

 
 
 

References 
Alam, M. R., Reaz, M. B. I., & Ali, M. A. M. (2012). A review of smart homes—Past, present, and future. IEEE Transactions on 
 Systems, Man, and Cybernetics, Part C (Applications and Reviews), 42(6), 1190-1203. 

Aldrich, F. (2003). Smart homes: past, present and future. Inside the smart home, 17-39. 

Alter, L. (2016, December 23). A look at Alison Smithson's 1956 House of the Future. Retrieved from 
 https://www.treehugger.com/interior-design/look-alison-smithsons-1956-house-future.html  

Arcam (n.d.). Living Tomorrow. Retrieved from: https://www.arcam.nl/living-tomorrow/  

Bell, M., & Buckley, C. (2010). Solid states: concrete in transition(Vol. 2). Princeton Architectural Press. 

Bowden, S., & Offer, A. (1994). Household appliances and the use of time: the United States and Britain since the 1920s. The 
 Economic History Review, 47(4), 725-748. 

CASAS WSU (n.d.). Center for Advanced Studies in Adaptive Systems. Accessed on 04-05-2018, retrieved from: 
 http://casas.wsu.edu/  

Cellan-Jones, R. (2001, February 13) The Future of Orange. Retrieved from: http://news.bbc.co.uk/2/hi/business/1166836.stm  

Davidoff, S., Lee, M. K., Yiu, C., Zimmerman, J., & Dey, A. K. (2006). Principles of smart home control. In: UbiComp 2006: 
 Ubiquitous computing (pp. 19–34). Berlin/Heidelberg: Springer. 

Duke Smart Home (2017). Welcome to the Duke Smart Home. Retrieved from: http://dukesmarthome.com/  

GhaffarianHoseini, A., Dahlan, N. D., Berardi, U., GhaffarianHoseini, A., & Makaremi, N. (2013). The essence of future smart 
 houses: From embedding ICT to adapting to sustainability principles. Renewable and Sustainable Energy Reviews, 24, 
 593-607. 

Gann, D., Barlow, J., & Venables, T. (1999). Digital Futures: making homes smarter. Coventry: Chartered Institute of Housing. 

Harper, R. (2003). Inside the smart home. London: Springer.         

Intille, S. S. (2002). Designing a home of the future. IEEE pervasive computing, 1(2), 76-82. 

Jan Leenders (29 December 2003). Living Tomorrow Amsterdam.  Retrieved from: https://tweakers.net/reviews/435/all/living-
 tomorrow-amsterdam-niet-morgen-maar-nu.html#anchor_wonen_en_het_huis_van_morgen_vervolg  

Junestrand, S., Tollmar, K.,  Lenman, S., Thuresson, B. (2000) Private and Public Spaces - the Use of Video Mediated 
 Communication in a Future Home Environment,  ISSN 1403-073X  

King, T. W. ( 1999). Assistive technology: Essential human factors. MA: Allyn & Bacon. 

Leitner, G. (2015). The future home is wise, not smart. The Future Home is Wise, Not Smart. 

Le Maire, G. (2011, September 21). AD Classics: Xanadu House / Roy Mason.ArchDaily. Retrieved from: 
 https://www.archdaily.com/156292/ad-classics-xanadu-house-roy-mason/ ISSN 0719-8884   

Leppänen, S. & Jokinen, M. (2003). Daily routines and means of communication in a smart home. 

Living Tomorrow, het huis van de toekomst (2012) accessed: 30-10-2017. Retrieved from: 
 https://www.youtube.com/watch?v=S2edJdAAimQ  

Mason, R., Jennings, L., Evans, R. (1983) Xanadu: The Computerized Home of Tomorrow and How It Can Be Yours Today!. 
 Acropolis Books.  

Van Mensvoort, K. M. (2013). Pyramid of technology : how technology becomes nature in seven steps. (Eindhoven University 
 lectures; Vol. 3). Eindhoven: Technische Universiteit Eindhoven. 

Van Mensvoort, K., Grievink, H., Sterling, B., Martz, L., & Nieuwenweg, L. (2015). Next Nature (2nd ed.). Amsterdam: Next 
 Nature Network. 

Merin, G. (2013, July 2012). AD Classics: The Dymaxion House / Buckminster Fuller. ArchDaily. Retrieved from: 
 https://www.archdaily.com/401528/ad-classics-the-dymaxion-house-buckminster-fuller/>ISSN 0719-8884    



 
 

144 
 

BAROMETER PUBLIC REAL ESTATE 
SPECIAL ISSUE 2018  

 
 
 

Mohammadi, M. (2010). Empowering seniors through domotic homes. Integrating intelligent technology in senior citizens 
 homes by merging the perspectives of demand and supply. Unpublished doctoral dissertation, Eindhoven University 
 of Technology, Eindhoven, The Netherlands. 

Mohammadi, M. (2014). DomoticaKompas. Inzichten uit een decennium slimme zorgprojecten in Nederland. Van Litsenburg, 
 Eindhoven. 

Mohammadi, M. and Hammink, C. (2017). Standards for smart living: a historical overview. Springer International Publishing 
 Switzerland 2017 J. van Hoof et al. (eds.), Handbook of Smart Homes, Health Care and Well-Being, 

Nisen, M. (2014, June 4) Watch how eerily Microsoft’s smart home of 1999 predicts our lives today. Retrieved from: 
 https://qz.com/216699/watch-how-eerily-microsofts-smart-home-of-1999-predicts-our-lives-today/ 

De Rijk, T. (1998). Het elektrische huis: vormgeving en acceptatie van elektrische huishoudelijke apparaten in Nederland 

Schwartz Cowan, R.: More Work for Mother: The Ironies of Household Technology from the Open Hearth to the Microwave.
  Basic Books, Inc., New York, NY (1983) 

Slaats, E. (2017). The future of living. Fontys University of Applied Sciences, Institute of Information and Communication 
 Technology, Eindhoven, The Netherlands. Springer International Publishing Switzerland 2017 J. van Hoof et al. (eds.),
  Handbook of Smart Homes, Health Care and Well-Being. 

Werner Sobek (2018) accessed 02-05-2018. Retrieved from: 
 https://www.wernersobek.de/en/projects/status/completed/r128/ 

Solaimani, S., Bouwman, H., & Baken, N. (2011). The smart home landscape: A qualitative meta-analysis. In Toward useful 
 services for elderly and people with disabilities (pp. 192–199). Berlin/Heidelberg: Springer. 

Spigel, L. (2005). Designing the smart house Posthuman domesticity and conspicuous production. European Journal of Cultural 
 Studies, 8(4), 403–426. 

Tagespiegel (11 July 2006). Zurück aus der Zukunft: Das T-com Haus wird Abgebaut. Retrieved from: 
 https://www.tagesspiegel.de/berlin/zurueck-aus-der-zukunft-das-t-com-haus-wird-abgebaut/729752.html 

Takayama, L., Pantofaru, C., Robson, D., Soto, B., & Barry, M. (2012). Making technology homey: Finding sources of satisfaction 
 and meaning in home automation. In Proceedings of the 2012 ACM Conference on Ubiquitous Computing, Pittsburgh 
 (pp. 511–520). ACM. 

Titulaer, C. (1989) Huis van de toekomst. Houten : Chriet Titulaer Produkties 

TRON Architecture (n.d.). TRON Intelligent House. Retrieved from: http://tronweb.super-nova.co.jp/tronintlhouse.html 

Von Vegesack, A., Eisenbrand, J., Gerace, G., Jaschko, S., Koshalek, R. (2006) Open House: Architecture and Technology for 
 Intelligent Living. Vitra Design Museum 

Weinstein, D. (2016) Plastic Fantastic Living Disneyland's spectacular 'Monsanto House of the Future' combined science, 
 showmanship and dreams. Retrieved from: http://www.eichlernetwork.com/article/plastic-fantastic-living?page=0,0  

Weiser, M. (1991). The computer for the 21st century. Scientific American, 265(3), 94–104. 

White, M. (04 may 2017). He Saw The Future: George Fred Keck And The House Of Tomorrow. Retrieved from: 
 https://savingplaces.org/stories/george-fred-keck-the-mastermind-behind-the-house-of-tomorrow#.Ww6YXUiWRPY  

Wired (05 January 2007). Inside’s Blueprint for the Future. Retrieved from: https://www.wired.com/2007/05/inside-s-
 blueprint-for-the-future/  

World Commission on Environment and Development (WCED). (1987). Our Common Future, Oxford and New York: Oxford 
 University Press. 

Yamazaki, T. (2007). The ubiquitous home. International Journal of Smart Home, 1(1), 17-22. 

Zeinstra, J. (2008). Houses of the Future. 25 years of Critical Reflection on Architecture, OASE, (75), 203–214           

  



 
 

145 
 

BAROMETER PUBLIC REAL ESTATE 
SPECIAL ISSUE 2018  

 
 
 

  


