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ABSTRACT. 

This work focuses on the study of the “open building” principles in the specific scenario of collective 

housing. The aim of this research is to analyse the possibilities and limitations that these principles offer by 

proposing and defining possible settings which open up new opportunities and ways of thinking and, in 

short, offer new alternatives to the conventional production of housing. 

The research offers a study of the Open Building theory, history and practice, proposing an analysis of the 

different approaches and possibilities which from the design, user participation, and technological point of 

view, this kind of architecture offers. In this respect, the research has been built as a tool for  further field 

work regarding the possibility of implementing this way of building in new environments. What the 

research offers is a thorough examination of the different approaches of Open Building so that later on, the 

difficulties or possibilities of “physical” implementation can be studied in each specific context. 
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Introduction 

CHAPTER 1. INTRODUCTION. 

1.1. Topic and concept. 

This work focuses on the study of the “open building” principles in the specific scenario of collective 

housing buildings. The   “open building” concept points towards three axioms as key issues at the core of 

housing as a design problem in the 21st  Century; housing must be diverse, must accept the change and 

transformation and must incorporate the user as part of the decision-making process. 

The “open building” principles were first articulated by John Habraken in his book “Supports: an alternative 

to mass housing” in 1962. In this book Habraken calls for a paradigm shift as to how mass housing is 

conceived, produced, built and ultimately occupied. His theories are based on a fundamental concept: 

divide the immovable structures and common areas that there are in an apartment building – which 

depends strictly of the regulations, structure, and installations -, i.e., the “base building”, from that which 

can be transformable and can be adapted to suit the user, like the interior divisions,  closets or kitchens and 

bathrooms, i.e., the separable units or infill1 . 

 In this fashion, the diversity of housing types, the possibility of change or transformation and the 

participation of the user in the accommodation process can be included in the whole housing project. 

Similarly, the separation of these two “control levels”, and the equipment needing of these separable 

unities, allows for the appearance of a new market. This market would be based on the industrialization of 

its components, an open industrialization where the user has a choice.  

As a result of these theories, the SAR (Stichting Architecten Research) was created in 1964 which, managed 

by Habraken, was dedicated to the research and study of these theories until the 1990s. In 1992, the SAR 

was closed down, with the subsequent creation of a new organization called Open Building. Currently, 

Open Building is a network of relationships between different initiatives in countries all around the world 

that promotes projects around the world while continuing its research2. 

                                             
                                                                 Fig1. Support-infill and user participation. 
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1.2. Objective and limitations. 

The starting point and objective of this work was easy to formulate; consisted in studying the possibility of 

implementation of this methodology, nowadays developed in some industrialized countries such as the 

Netherlands and Japan, studying the possibilities of putting it into practice in a Spanish context. However, 

the course of this work has changed along the way due to some of the difficulties found during the process, 

as well as some of the findings of the research itself, which have opened up new perspectives. 

First, when I started to deal with the topic in more depth, the analysis of the case studies helped to identify 

that “open building” is a wide term, which allows different interpretations and approaches, each one with 

its specific characteristics; typological, technological, economical etc…Hence, it seems necessary to set up 

some questions as a starting point; what is open building and what are the different approaches and 

possibilities it offers?. 

The second factor which has forced me to reconsider my initial approach, is the difficulty found from my 

position to tackle the great complexity of a study about the viability and implementation of the open 

building methodology in the Spanish situation. The housing accommodation matter is wide and complex; it 

goes beyond the architectural design and is affected by other issues such as legislation and housing 

regulations, housing management, construction and costs, and the real state market.  

Moreover, it is a complex   system of relationships –different in each context- between all the parties 

involved in the process; politicians, developers, architects, builders and industry. Open building, in any of 

the variants which will be analysed, implies a change in how the housing accommodation process works, 

hence, how houses are designed, managed and constructed and therefore it affects all these factors and 

relations involved in this process. 

Considering all this, the research, without losing its practical output and the possibilities of implementation, 

has been approached from a more general perspective, with the aim exposing and analysing the different 

approaches and interpretations that this kind of procedure offers. This analysis has been approached by 

means of three factors or topics, identified during the research as key factors affecting the Open Building 

practice, and which define the structure and strategic approach of the investigation: the open design, user 

participation and specific technology. 

This holistic way of tackling the issue, allows for an in depth study of each of the different possibilities and 

limitations that the open building concept offers. Hopefully, this exposition of possibilities may help to 

open up new perspectives and generate debate regarding some of the issues related to housing in the 

current situation. The objective is enunciating and defining possible settings which as an alternative to 

conventional procedures in housing, can open up new perspectives with regard to the current situation. 

The next step would be to work with any of these approaches in a specific context, trying to work out some 

of the limitations in the implementation already mentioned. 

1.3. Structure, methodology and clarifications. 

With this initial aim, it has been proposed that the work be divided into sections, which allows all issues for 

consideration to be covered. Chapter 2, The case for the study and the issues involved, proposes a 

diagnostic of the situation, explaining the reasons which have motivated this work. Chapter 3, Epsiodes in 

Open Building, includes a short review of the history of the movement, with the intention of giving a 

theoretical and historical base to the study. Chapter 4, The analysis, is the core of the research and is 

dedicated to studying the different approaches, limitations and possibilities which the open building 
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concept offers. Chapter 5, includes the case studies, and as an outcome of Chapter 4 serves to develop a 

series of tools for the interpretation and evaluation of the Open Building architecture. The research 

terminates with a series of final reflections, aimed to summarizing the outcome of the work and 

enunciating possible further developments. 

The content of the research has been built up by means of three different sources of documentation: 

- The analysis of the specialized bibliography and webography related to the proposed topic. This includes 

books as well as papers and websites which are all referenced in Chapter 7, References and Sources. 

-  The study of a wide range of different experiences and projects, which have been carried out since the 

appearance of the Open Building principles to the present. More than fifty projects were studied in detail 

during the process, sixteen of which were selected as part of the chapter analysis, with the intention of 

illustrating the different options of the Open Building procedures. 

- The execution of various interviews to authors of some of the projects and experts in the subject. In most 

cases, the content of the interviews has been used as part of the analysis. Also the interview with John 

Habraken has been fully transcribed and included in the Appendix, since it is considered a document of 

special interest in relation to the research. 

To finish, it is worth making two final comments in relation to the enclosure of the research. The holistic 

approach taken has considered projects and experiences coming from different contexts with the intention 

of drawing up this open structure of possibilities. Therefore the research is not limited to a specific area, 

although it is built up as a tool for Open Building implementation in developed countries. Within this wide 

enclosure proposed, on few occasions I will refer to the European and in particular the Spanish, situation 

for being the best known context.  

Finally, the work will focus on the study of collective housing buildings, although on certain occasions I will 

refer to single family houses if the methodology used in that case can also be valid as well for a high-rise 

building. 

Notes. Chapter 1. 

1- Josep Maria Montaner and Zaida Muxi, ´John Habraken y el Sistema de Soportes´. La Vanguardia. September 2008. 

2- Ibid. 
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CHAPTER 2.THE CASE FOR THE STUDY AND THE ISSUES INVOLVED. 

In this chapter the key issues affecting the research topic will be explained, exposing the main motivations 

for carrying out this study. 

As already mentioned, the housing issue is broad and irreducible, it goes above architecture and is related 

to other fields, such as sociology, anthropology, urbanism, economy, legislation etc. This is why this 

exposition of arguments is not complete and universal. It is expected to identify the needs and specific 

problems in the current housing situation in Spain –in most cases valid also in Europe and developed 

countries-, which serves as a case and departure point for the study. In what follows, these arguments are 

explained through four sections; social changes, sustainability, ethics and technology.  

2.1. Housing and society. New needs. 

                                        Variety is not the spice, but the very stuff of life1. 

Our society is changing, our lifestyles and needs are evolving while simultaneously the technologies and the 

means we have are improving, but have our houses evolved in response to these social changes, with new 

alternatives to the constructive methods and “conventional” procedures?.  The reality is that the preferred 

occupation patterns and lifestyles in current European society, and specifically in Spain, are not met by the 

housing currently available, which, as a finished product does not correspond to consumer needs. In this 

section these social changes demanding a search for new alternatives and procedures in design and 

construction of housing will be analysed. 

2.1.1 Changes in the family types and users. 

We can clearly state that at no time before (besides periods of war), has the existing family types and their 

ways of behaviour experienced so many changes in such a fast manner. From the “traditional family”, 

which was characterized as being large and complex, we have now moved to smaller and simpler families 

where there has been a dissolution of the wider domestic group in favour of the individual, minimal and  

private family2. In the specific case of Spain, current statistics related to the composition and structure of 

the household types show this evolution, with an important increase of the one-person households, the 

childless couples and couples with only one child, not to mention an important decrease of large families –

those formed by four or more children-.Also,  the households constituted by a family and a non-related 

person, have increased five times over3.  

To sum up, there is a clear tendency to the individualization and diversification  of  European society which, 

according to sociological and demographic studies, is going to continue increasing in the coming years4. This 

diversification calls for a re-consideration of the houses in which we dwell.  To think about the 

contemporary housing model does not mean not assisting the nuclear and traditional families, but to 

understand that it is not the only household type, not even the majority one, and that there are other life 

patterns and ways of behaviour. 

2.1.2 Internal dynamics. 

Internal dynamics refer to the changes in the structure and needs of the family over time. These changes 

can be attributed to two things; changes in the number of members in the family and/or changes in the 

requirements of the members due to members getting older and those with disabilities.  
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2.1.2.1 Change in the number of members. 

The change in the number of inhabitants in a house may be caused by several factors; emancipation, birth, 

death, separations, or even external circumstances like a change in the work environment, education etc. 

With regard to these changes, it is worth mentioning the important increase in the number of separations 

which has taken place in previous years. Statistics show that in Europe during the last decade 1998-2008, 

there were more than ten million divorces. Within this statistic, Spain is the leading country, with an 

exponential increase of the separations during the last ten years. From 36.072 in  1998, we have now 

moved to 110.036 in 20085. This fact has provoked important changes in family arrangements, creating new 

family structures such as the single-parent families and the step-families. 

Furthermore, nowadays European society is becoming more dynamic. The elimination of the boundaries 

and the appearance of a global labour and educational market has provoked an important increase in 

mobility, which also implies also a change of  habitable space. People change their jobs frequently, and in 

doing so, they also change their surroundings. 15% of  Europeans have moved to a different área  for 

professional reasons, and  5% have moved to a foreign country. In this respect, Spain, has a mobility grade 

of the 14%6.  

Also, it is worth mentioning the increase in education mobility  at a national and international level, by 

means of ex-change programmes, Erasmus and scholarships. The reality is that the life journey of one 

person does not follow a single predictable course, but is formed of discontinuous stages of education, 

work, family life and so on7. For this reason, the possibility of change has to be considered. 

2.1.2.2 The older population and those with disabilities.  

With regard to   this second category, in the last few years there has been a significant increase in the 

proportion of disabled people in European society. 14, 5% of the population in Europe (and 9% in Spain) 

suffers from some form of disability. Demographics suggest that this proportion is going to increase over 

the coming years. According to the latest predictions, in 2050 only the 22% of the population will be below 

the 20 years of age, while 40% will be above 658. 

                                                 
                                                     Fig.2. House adapted to disabled person requirement. 

Most of these disabled people still live in their homes, and they wish to remain there. However, most of 

these apartments are not properly adapted to their needs, do not fulfil the minimum accessibility 
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requirements, and do not have adequate dimensions. According to studies in Spain, 51, 5 % of disabled 

people express problems with living in their homes. This proportion increases to two thirds for people aged 

80 or over9.  

As a physical support for the development of human activity, architecture as a whole and housing in 

particular, should guarantee the full independence and autonomy of all kinds of users, including disabled 

people, so they can fulfil their expectations and requirements as well as other citizens10. In this respect, the 

concept of a house as a neutral and adaptable space seems to be reasonable.                                                          

2.1.3 Changes in the way of dwelling. Productive and reproductive space. 

With the appearance of new telecommunication technologies (such as the internet) the distinction 

between the workplace and the home is disappearing. New ways of working from home, such as 

freelancing, long distance learning, etc., are gaining importance. Some theories claim that in the future 

work will be done from home, with transformative effects on housing requirements. 

However, the dwellings we currently live in do not reflect the integration which on a day to day basis we´ve 

done with these new technologies. As mentioned, the current housing model is heir of the traditional 

dwelling type, which was conceived mainly as a reproductive space, understood the reproductive as the not 

productive activities: rest, leisure time, feeding, raising, etc…Hence, these dwellings lack the qualities which 

enable dwellers to cope with the simultaneity of productive and reproductive times, raising all kinds of 

contradictions and dysfunctions in the way they are used11. 

                  
            Fig.3. House as a reproductive space.Family watching TV.          Fig.4. House as a productive space.     

It is quite common for instance, to see how some of the spaces in our dwellings have been converted into a 

small office to adequate it to the work use. It is obvious that in these houses a bedroom is not prepared 

and does not have the qualities of a work space. Also, the relation with other spaces of the house is not 

solved as a work place. Another common situation is to use the main space of the house, the living room, as 

a productive area. Then we can see people working with their laptops or talking through their mobile 

phones about work issues. This makes the reproductive relation among the dwellers and members of the 

family difficult, dividing the house in micro-periods of time, in which at the same time the productive and 

reproductive functions take place12.  
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To sum up, the productive, the work, has invaded our houses. However, the current houses do not reflect 

the desires of the “digitalized society”, neither do they resolve the productive functions of the dwellers and 

the appropriation they do of these new technologies. From this point of view, it also seems reasonable to 

re-think a new dwelling13. 

Due to all these reasons, the housing model of the 21st Century has to be able to adapt itself to  new times, 

to the demands and the expectations of this heterogeneous society in which each person acts and thinks 

differently, in which everyone has their own preferences and interests, in which the ways of living and 

behaviour are changing extremely quickly, in which change is the only constant, and in which from the 

housing point of view, there is a great diversity of family types and users; large families, couples with an 

only child, childless couples, students, older people etc. If we want to create a housing model adequate to 

our society, we should be able to respond to the diversity which characterizes our time. 

 

2.2. Housing and sustainability. The time factor, obsolete constructions. 

A house, a building or a neighbourhood are not made by a single construction act in one day 

and by one and only person. They are the result of thousands of different acts, spread along the 

time and made by people not related among them14. 

Our built environment, the housing buildings and our cities, serve human needs thanks to their continuous 

updating and transformation bit by bit. It is a live organism, a never ending changing process driven by rules 

and principles difficult to control and predict15.  

                                   
                                   Fig.5. Courtyard Ensanche Cerdá Barcelona.Evolution of the built environment. 

 

In this context, the reality is that most contemporary sustainable design in housing concentrates on the 

development of technical environmental devices sun collectors, recycling materials, cross ventilation, 

lightweight construction,  water reuse etc..., mainly because the benefits of these techniques are 

quantifiable and in most cases easy to solve in technical terms. The problem comes when this interest in 

regard to advantages which these technical and construction improvements offer in relation of our 

environment, make us forget about other relevant aspects of sustainability. 
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In the book How buildings learn: what happens after they are built, Steward Brand states in a provocative 

way: 

                         All buildings are predictions,and all predictions are wrong16. 

The average lifespan of a house is around one hundred years, hence nowadays housing designers are faced 

with the task of giving form to an enclosure that, for that time, is to provide shelter for dwelling, an activity 

continually subject to change17. If dwellings are to stand the test of time, they have to be able to 

accommodate every imaginable kind of inhabitation, lifestyle and use. 

                                            
                                               Fig.6.How buildings learn. The same houses 40 years later. 

 

However, it is not only about changes in lifestyle and use, houses should be designed to make possible the 

integration of improvements and new resources offered by the industry; construction innovations, 

installations systems, new equipment and technical possibilities ,ensuring the possibility to “update” and 

improve the house through the years. In other words, in the current situation and considering the major 

social and technological changes we are going through, we have to be able to design for the unexpected. 

 

Regarding this economical sustainability, the reality nowadays is that most of the housing sector is being 

built in obsolesce through inflexibility. In the long term this turns into expensive reforms (due to the 

incapacity of the dwelling for adaptation) or even demolitions (see for instance the housing stock of the re-

construction era 50s ). The question we should ask is; what will be the state and the conditions of our 

dwelling in fifty years?. Will it be able to respond to new needs and technological improvements?. 

 

In this respect, history of architecture shows us the existence of buildings which have been able to respond 

to the time factor in a better way than others; the Amsterdam canal houses, the loft ware-houses in New 

York and London, the houses in the Ensanche Cerda in Barcelona and some other projects we’ll analyse are 

some examples; what are the characteristics common to these buildings? What are the means and tools 

that architects can use in order to respond to time factor? What makes a building last forever?. 
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2.2. Housing and ethics. The user in the process and the social role of architecture. 

 

The dutch housing law started in 1901, so for more than one hundred years now that has been 

developed a way of working among the professionals mostly with money from above,in which 

they built up a very complex and strong relationship between all the parties;the bankers,the 

architects,the builders,developers etc...about how to do it,how to work. This whole system was 

based on the assumption that the user was not part of the system.This is one major 

problem,because nobody likes to change their way of working now,as long as you can make 

money without changing your way of working18. 

 

A dwelling is the place in which we spend most of our lives, the scenario of our habits and intimate acts, the 

reflection of our culture and the ultimate refuge where we can really be ourselves. However, can we state 

that the contemporary dwelling is a cultural object?, Surely our dwellings nowadays the reflect our 

individual and collective identity?. The reality is that nowadays dwellings are above all else a consume and 

inversion product. As an inversion good, its “use value” is quite often identical to the exchange value, that 

is to say, its use is the inversion itself (see for instance the great amount of houses in Spain which are not 

occupied, but are “used” economically through the increase in value over time)19.  

 

Within this context, I understand that one of the main topics of debate and architectural research should 

focus on bringing the housing production and management process closer to the contemporary production 

models. These contemporary models are getting less and less hierarchical and more horizontal. There is less 

and less distance between the producer and the final user, even sometimes when the user is the actual 

creator. However, in the architectural field in general and particularly in housing, the distance between 

who decides how a house is (developers, politicians, technicians etc.), and who finally lives in it, is 

enormous20. 

 

The involvement of the dweller in the decision making process also seems convenient as a return 

requirement in the relation user-society21. Firstly, and within the context of a very heterogeneous society, 

this participation is needed –probably more than ever before- if we want our houses to respond to the 

specific needs of the dwellers. History of 20th Century architecture tells us the difficulties that architects 

have constantly found to anticipate the future, trying to generalize and stereotype needs and life patterns, 

which as we have already mentioned are impossible to anticipate, if we consider the unpredictable human 

behaviour and the diversity characterizing our society. 

 

However seen as a social service, architecture and specifically collective housing, is not only about 

individual preferences and achieving the particular resident satisfaction. Actually we can put it the other 

way around, the society; to what extend can society disregard and do without the individual?22 To what 

extend can we achieve a sustainable and democratic city without user participation? And perhaps more 

important, what are the social and economical implications of this lack of participation and the mass 

housing23 still dominating us? The problem is that the consequences of this lack of participation are not 

easily quantifiable (since we do not know any other scenario than the one in which we actually are now), 

and until we can  quantify them, we won’t be able to demonstrate the hypothesis that user participation is 

essential. 

 

Until then, common sense tells us that in an ideal scenario where, the user being the centre of the process, 

developers, architects, contractors and industry work all together coordinated, with no private and profit-
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making interests and for a common and social purpose (as it is, housing), the results and implications at the 

social, economical, urban and even the architectural level, would be very different to the ones in the 

current situation. Unfortunately we are still far from this utopia. 
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CHAPTER 3.EPISODES IN OPEN BUILDING. 

This chapter sets out a study of the history of Open Building, so the origin and evolution of the movement 

can be understood. The ultimate aim of this chapter is to give a theoretical and historical base and 

background to the research which serves as an introduction, previous to the analysis of Chapter 4. If the 

previous chapter was dedicated to the justification of the research, this focuses on its historical 

contextualization.  

It deals with the different episodes of Open Building, from its origins, the book “Supports: an alternative to 

mass housing” and the influences of it, going through the studies and research done by the SAR during the 

seventies and eighties, until the foundation of the Open Building organization in the nineties.  

3.1. The book Supports. From  Existentialism to Structuralism. 

The book “Supports: an alternative to mass housing” was first published in the Netherlands in 1962, and it 

is considered one of the most influential essays written during the 20th Century in the specific field of 

collective housing. 

At that time in Europe there was an important housing shortage, due to the large numbers of buildings 

which had been destroyed during the World war II. Habraken’s book is a critique to the homogeneity  of 

mass housing blocks, which as repetitive products were built in the re-construction period, and which 

nowadays still accommodate a lot people in our cities. In this sense, the text is still very topical, since the 

reality is that most of our houses are still delivered as finished and homogeneous objects, not considering 

the users interests and different ways of living. 

                               
  Fig.7. Mass housing blocks built in the post war period.      Fig.8.Support-infill and user participation.                                    

.                                                                                                                 

In this book, Habraken calls for a paradigm shift as to how mass housing is conceived, produced built and 

ultimately occupied. His theories are based on a fundamental concept: divide the immovable structures 

and common areas that constitute an apartment building – which depends strictly of the regulations,  

structure, installations -, i.e., the “base building”, from that which can be transformable and can be adapted 

to the user, like the interior divisions, closets or kitchens and bathrooms, i.e., the separable units or infill1. 

In this fashion, the diversity of housing types, the possibility of change or transformation and the 

participation of the user in the accommodation process can be included in the whole housing project. 

Similarly, the separation of these two “control levels” and the equipment needing of these separable 
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unities, allows for the appearance of a new market. This market would be based in the industrialization of 

its components, an open industrialization where the user has a choice. 

With the aim of studying the book and the influences identified in it, two different parts have been 

recognised. In the first part, by means of an anthropological reflection of the act of dwelling, Habraken sets 

out the already mentioned critique on mass housing, defining what he calls the “natural relationship”. In 

the second, the well-known, an alternative is proposed, the “support structures”. 

3.1.1. The natural relationship, Heidegger’s influence. 

The first part of the book Supports, in which Habraken sets out a critique on the mass housing of the post 

war time, can be considered an interpretation of the essay “Building, Dwelling, Thinking”, which was 

presented by Martin Heidegger for the first time in 1951 with occasion of the congress “Darmsatadter 

Gesprach” in Darmstadt. This text is known as one of the most influential essays in the architectural history 

of the 20th Century, and is still nowadays subject of analysis, debate and interpretation. 

In his essay, Heidegger gives a new dimension to the concept of dwelling, drawing a distinction between 

housing, which he considered to be a technical problem to be solved by technical means, and dwelling, 

which he perceived as a condition of man being in the world2. This distinction opened up new perspectives 

in the understanding of the concept of dwelling, challenging the convention and fixed idea of dwelling and 

housing; dwelling is by no means limited to the act of living in a house, although living in a house should 

guarantee the act of dwelling3.  

In today's housing shortage even this much is reassuring and to the good; residential buildings 

do indeed provide shelter; today's houses may even be well planned, easy to keep, attractively 

cheap, open to air, light, and sun, but-do the houses in themselves hold any guarantee that 

dwelling occurs in them?4. 

Heidegger analyzes the essence of the act of dwelling, taking it to a superior and transcendental dimension. 

In his view, the act of dwelling is much more than the consumption of a place of shelter, it is an existential 

matter. People have to learn how to dwell, and they should do so by relating to what he calls “The 

Fourfold”; earth, sky, mortals and gods. That is to say, dwelling is the way in which human beings belong 

and relate to the world, and therefore are5. Also, Heidegger establishes a relationship between dwelling 

and building. Building is not simply the process of constructing buildings. Building belongs to dwelling, as 

conceived by Heidegger, in the sense that it is the prime means for human beings to integrate themselves 

into the fourfold. 

   For building is not merely a means and a way towards dwelling- to build is in itself already to 

dwell6. 

Building is realized in caring for natural things and in making artefacts, but is not limited only to caring for 

natural things and making artefacts. By caring for nature, making things, and constructing buildings, we 

bind ourselves to the earth; we learn to respect the sky; we become aware of our need for something to 

lean on; we become capable of confronting death, not as a distant event, but as a current reality. That is, 

we dwell7. Hence, building is not the act which allows us to dwell, building is itself dwelling since it is the 

way in which human beings relate with the world and become part of it. 

Therefore, Heidegger’s concept of being in the world implies a hand made environment8. In this context 

one can clearly discern the affinity between Heidegger’s concepts of building, dwelling, and staying with 
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things, and the great number of experiments and architectural theories which, during the 60s and 70s 

placed the inhabitant in the centre of the debate about the architectural practice, demanding his 

participation as necessary if we are to achieve a sustainable built environment. Among all of them, the 

main influence in the specific field of collective housing was, of course, the theory of John Habraken. 

In the book Supports -and clearly influenced by Heidegger-, Habraken points out as a characteristic of 

human beings in the world, the innate and irrepressible urge to personalize and colonize their 

surroundings9. To posses something, we need to take possession of it, to grasp it, to test it and leave our 

mark on it.  If there is no appropriation, modification, participation or intervention of the dweller,  there is 

no identification and therefore there is no welfare and care of the house. 

Because a man wishes to posses his environment he takes hold of it. He decorates his walls, 

knocks nails in them, pushes chairs around, hangs curtains. Presently, he does some carpentry, 

renews, improves the heating, changes the lighting. From this point, we can no longer draw a 

line which denotes the change to an activity we call building. Dwelling is indissolubly connected 

with building, with forming the protective environment. This relationship therefore is the basis 

for all that has to be done in the matter of human habitation. It is the outcome of human 

nature, and I will therefore call it the “natural relationship”10. 

This concept of dwelling as a relationship takes Habraken to define a house not as a finished object, but as 

a process. 

A dwelling is not something that can be designed or made. A dwelling is an outcome. The 

outcome of the housing process11. 

As Bernard Leupen points out in his book Frame and generic Space12, here Habraken is clearly following in 

the footsteps of Heidegger: 

We do not dwell because we have built, but we build and have built because we dwell, that is, 

because we are dwellers13. 

                          
Fig.9.The appropiation need is innate to human beings.             Fig.10.Ensanche Cerda. Terraces appropiated by users. 

 

Therefore, Habraken defines a dwelling as the relationship of the dweller with his environment, a relation 

which is based on the acts of our daily lives and is deeply rooted in the foundations of our existence14. 

Dwelling is understood here as an action, the sum of activities within a certain framework and which affect 
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the built environment itself15.  This concept of dwelling, understood as a relation of dweller and 

environment, takes Habraken to define a house not as a finished and fixed product, designed and  delivered 

in a point in time, but as a continuous process. A house is seen as a continuous and never-ending spatial-

temporal process, which can adopt different configurations through the years, depending on the changing 

needs and activities of the dweller. What is a house? A house is a person living in a house. 

To sum up, influenced by Heidegger, Habraken places the inhabitant in the centre of the architectural 

debate, demanding his participation as essential to restore the natural order recognized and observed in 

the everyday built environment, and in which, until the emergence of the modern movement and  mass 

housing, people played a primary role in determining the character of their dwelling16.  His proposal must 

be understood then within the context of a great number of theories and projects which gave the user a 

primary role in the housing accommodation process and which were carried out during the 60s and 70s all 

around Europe. 

                   
      Fig.11.Faculty of medicine.Lovaine.                        Fig.12.Byker Wall. New Castle. Ralph Eskirne. 

In this fashion, at the theoretical level, Habraken’s theories tune in with the ideas expressed by 

Internationale Situationniste Movement in the late 1950s, the defence of participation by self- managing 

promoted by the architect John Turner during the sixties, the methods developed by Walter Segal for self-

build housing in the sixties, the Amamos Rapaport’s anthropological studies applied to habitability in House 

form and culture (1969), the development of the ecological and participated architecture by Lucien Kroll 

with his emblematic housing in the university of Louvain (1970), and the research done by Cristopher 

Alexander in his seminal book A Pattern Language (1977)17.  

At the practice level, it is worth mentioning –among others- a number of architects who carried out a series 

of projects based on participation processes all around Europe; Arsene-Henry brothers in France, Ottokar 

Uhl y Jos.P Webber in Austria and Germany Alemania, Giancarlo Di Carlo in Italy, Erik Friberger in Sweden, 

Ralph Eskirne in the United Kingdom and Herman Hertzberger in the Netherlands. 

3.1.2.The Support structure. The influence of Le Corbusier and his contemporaries. 

As explained, the first part of the book includes a critique on mass housing, by means of an anthropological 

reflection of the act of dwelling, defining what Habraken calls the natural relationship. Moreover, the essay 

is not limited to expose his censure on the current situation, but includes a specific proposal as an 

alternative –support structure–, which is developed at its end. As mentioned previously, this proposal was 

based on the recognition of two distinct spheres of action and control in a collective housing building: the 

infrastructural elements and the infill or separable units. 
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Habraken explains regarding the support structures: 

The support structure consists of a concrete construction of a number of floors one above the 

other, stretching out through the town. Between these floors are the dwellings, side by side. A 

zone at one side remains free as a walking gallery which connects free standing staircases and 

lift shafts, placed at regular intervals. Between two floors there is an open space, until recently 

taken up by a dwelling but now removed. This space is limited top and bottom by the support 

floors, and to left and right by the blind walls of the other dwellings18. 

The Support structure, as defined here, has two clear precedents in the Plan Obus in Argel and the Unite de 

habitation, in which Le Corbusier proposes a separation between load bearing structure and separable 

units19. Habraken’s proposition has its departure point in these two projects, although as we’ll see, the 

Support concept gives a new dimension to the Le Corbusier’s initial proposal. 

We will start with Plan Obus, which was an urban plan designed in 1930 with the aim of studying the 

possibilities of extension of Argel, a city in North Africa. This proposal constitutes the first collective housing 

project in which, at least on paper, there is a separation of load bearing structure and inhabitable space, 

which allows for the diversity, variety and autonomy of the houses, even announcing the open  possibility 

of participation by its inhabitants. 

This project consists of an infrastructure (highway building) running through the coast of the city formed by 

a skeleton of massive proportions which serves as a base (support, as Habraken would define later) for 

each particular dwelling. Within this structure, the inhabitants can construct their houses in any style . The 

infrastructure sets out  the limits of each unit and it is the houses which actually define the final 

appearance of the complex, that is to say, the infrastructure creates the conditions needed for an 

extraordinary freedom for the inhabitants20. 

            
           Fig.13.Plan Obus.Le Corbusier.Arguel, 1930-1932. The first Project of a Support structure. 

In this respect, the frontal perspective of the facade, in which deliberately, the diversity of the complex is 

shown is specially illustrative. This sketch, probably one of the most evocative that Le Corbusier ever did 

shows how the most divergent design, construction methods, and architectural typologies, can coexist 

harmoniously, and that it is the infrastructure that makes the diversity possible21. 
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As will be shown in the following next chapters, the truth is that since Plan Obus, it is hard to find any built 

project which has been close to Le Corbusier’s image, taking into actual practice the ideas developed in this 

proposal. The reality is that eighty years later, this drawing is still extremely suggestive for every architect 

who has to face the design of a collective housing building. 

Some of the ideas initially proposed in the Plan Obus, were taken into practice in the project the Unite de 

habitation of Marseille, which was built during 1945 and 1952. In this project there is an attempt to 

construct each dwelling as an independent and autonomous unit, inside the collective structure. However, 

despite the eloquence of the famous image in which a hand pulls out housing units in the structural 

skeleton (bottle rack), this separation is only conceptual, since the steel structure of each unit owns its 

stability and it is conditioned by the general concrete structure, that is to say, the two structural systems 

are not completely independent. Also, the floor and roof of each dwelling constitute the direct separation 

with the spaces below and above, so pulling out one dwelling, would actually mean alterations in the 

adjacent units22. 

Hence, this distinction was not created with the intention of generating flexibility, diversity, or  to enable 

the possibility of change in the future, or if it was, the reality is that from a practical point of view it was 

never achieved. During Unite’s years of existence, and as far as it is known, no modifications of this kind 

(pulling out or in units) have taken place, and all of the alterations have been limited to the rearrangement 

of the interior of the units23. 

Also, the final image of the complex, despite certainly having other values, it distances itself from the 

suggestive sketch drawn by himself for the Plan Obus twenty years earlier, in which the diversity was 

clearly recognizable. That is to say, the two construction moments and the variety of styles characteristic of 

the Plan Obus, did not work in practice in this case, mostly due to the technological limitations of that time.  

           
Fig.14-15.Unite.Le Corbusier.Marseille,1945-1952. Left, structural skeleton on construction. Right, conceptual model. 

 

The reality is that, in the context of the post-war and the housing shortage already mentioned, it seems 

reasonable to think that this separation (collective structure and housing units) was conceived mainly with 

the priority of speeding up the production and construction of houses as independent elements. In any 

case, these two projects (Plan Obus and Unite) and all the thinking behind them, were essential to inspire a 

great amount of experiments, design and theoretical postulations (among them the support theory), which 
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explored the possibility of change, diversity, transformation and mobile architecture, by means of mega-

structures and spatial systems, and which were carried out in the coming years24.  

     
Fig.16.New Babylon. Constant, 1956-1975.                                   Fig.17.La Ville Spatiele.Yona Friedman.Paris, 1959. 

 

Among them, it is worth mentioning the nomad utopias by Dutch artist Constant, (member of the 

Situationist International movement), specifically his project New Babylon (1956-1974), the spatial 

structures of Yona Friedman, the mobile architecture of Cedric Price, the futurist proposals of Archigram 

and the urban mega structures of the Metabolist Group in Japan. 

The Dutch structuralist tradition of Aldo Van Eyck, Piet Blom, Jacob Bakema and Herman Hertzberger, 

which by means of the repetition and combination of basic structures, generated large scale horizontal 

spatial systems, enabling the possibility of growth, change and transformation by means of the addition 

and subtraction of each of the independent parts should also be noted25. Within this trend it is worth 

mentioning the contributions of Herman Herztberger (due to his close relation with the support theory) 

and his open and incomplete architecture, which distinguishes between a permanent hardcore or frame, 

and a changeable and flexible interior which can be appropriated and interpreted by users. 

       
Fig.18-19. Centraal Beheer.Herman Hertzberger.Apeldoorn, 1972. Left, external view. Right, interior space. 

 

Finally, there are two projects almost unknown, which constitute key references in relation to the support 

theory; the proposal by architect Jan Trapman for the Kristalbouw (Cristal Building) in 1957 (which was 

never built), and the Dackhaus-Kalleback by Erik Frieberger built in 1960.  
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Kristalbouw project proposes a mega structure with free plan platforms and a systematic organization of 

the technical and mechanical systems. The possibility of form variation and inter-changeability of parts was 

extended to both the interior and the façade elements. In a number of sketches and plans, Trapman shows 

the different possibilities of internal subdivision, the possibilities of extension of each flat and even the mix 

with no residential uses26. 

                                              
Fig.20-21. Kristalbouw Project. Jan Trapman, 1957. Not built. Left-general arrangement plans. Right Housing layout. 

Lastly, to mention a case study which is probably the first support project built, the experimental project 

Kalleback by Erik Frieberger in Goteborg in 1960.  This building, in the same line, proposes a four storie 

structure, in which the slabs, as if they were literally  “shelves”, serve as a base to accommodate the 

particular housing units. Each dwelling has its own façade, own floor plan and (surprisingly) its own roof. 

Originally the idea was that, following the Unite “bottle rack” principle, these platforms could be filled in 

over time. However, most of the inhabitants decided to make the most of the available space from the 

beginning, which is something that, to an extent makes the final image of the building less attractive27.  

 
Fig. 22. Kallebac Dackhaus. Eric Frieberger, Goteborg, 1960. First support project built. External views. 

 

The Support theory is heir and tuned in with all these projects and architectural trends and interests of that 

time. However, its contribution in relation to the initial Le Corbusier proposal and the rest of the 

propositions already mentioned, lies in three main aspects. 
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Fig.23. Kallebac Dackhaus. Eric Frieberger, Goteborg, 1960. Left,support  unfinished plan.Right, infill layouts.  

First, the idea of relating these two stages or “construction moments” (support and infill) to two spheres or 

levels of control and decision making in the collective housing building, what is controlled by the 

community and what is controlled by the individual, demanding that these two levels of control should be 

recognised in the current legislation, if we want to facilitate the viability of this kind of projects. That is to 

say, following Habraken proposal, in a first phase the state should provide these infrastructures which 

would be planned by the architect base on the needs and desires of the community, and in the second 

phase the dwellings would be designed following the particular preferences of each user. To sum up, it is 

about claiming the accommodation process as a democratic practice and to recognise the right of a person 

to make decisions regarding what firstly concerns him, his dwelling and habitat. The reality is that, while 

these two spheres of control are not recognised at a political level, it is difficult -except for the case of 

specific experimental projects- that we can get closer to the evocative image proposed by Le Corbusier for 

the Plan Obus 80 years ago. 

Secondly, Habraken and the SAR gave a new dimension to the concept of infrastructure. A support is not a 

neutral skeleton (as with the case of Maison Domino or Unite) or a merely technically defined form, but it is 

itself architecture since it holds specific spatial qualities that potentate inhabitation and generates a 

volume able to establish a relation with the urban context. Habraken and the subsequent research 

investigations by SAR, proposed the need of considering a new planning “level” or “moment” in the 

collective housing project, the design of the support. This issue is explained in detail in Chapter 4.1.1.1, 

Supports; between the city and the dwelling. 

Lastly, Habraken’s theory is innovative in the sense that it proposes to resolve the already mentioned 

separation of support and infill, taking advantage of the industrial and technological potential that our 

society has so much of. In this way, the users could choose the different parts of the infill of their dwelling 

from a great range of options offered by the industry for each of these components, enabling them to 

design their house according to their needs and economic possibilities. 

In conclusion, we can state that Habraken’s theory and methodological approach reconciled two logics and 

influences. On the one hand the link with Heidegger and the essay “Building, dwelling, thinking”, which 

leads to a participated architecture, which defends the need of considering the inhabitant as the centre of 

the accommodation process to ensure a sustainable and healthy built environment, and on the other the 

influence of Le Corbusier and the Structuralism, which proposes an understanding of architecture as a 
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system formed by components, belonging at the same time to larger systems,  with the already mentioned 

separation of support or permanent part and infill or separable units. 

3.2. Habraken and the SAR. 

In 1964 and as a result of these theories, nine architectural practices and the  BNA (Royal Institute of Dutch 

Architects) established the SAR (Stichting Architecten Research), a foundation for the research in 

architecture part of the Technical University of Eindhoven.  

In 1966, this university called on Habraken to  create and direct its Department of Architecture and to lead  

this new foundation. Habraken coordinated the SAR during eight years, from 1966 to 1975, when he moved 

to the United States and taught at MIT (Cambridge) until his retirement.  In short, the intention of the SAR 

was to develop the initial ideas articulated by Habraken, taking them into practice. In this manner, the 

research was focused mainly on two aspects, the design of the support structures and the modular 

coordination of the separable units. 

3.2.1. The design method of the support structures. 

As already mentioned, the support structure is controlled by the community, and it belongs to the specific 

social, cultural and demographic context. The support should be able to contain a great number of 

dwellings with different sizes and arrangements, able to respond to particular user requirements. Its 

potential is not measured by its responding to a specific brief or program, but by its capacity to generate a 

number of possible arrangements and ability to respond to different occupation patterns and needs. To this 

end, the support structures are designed following three principles29: 

- Each unit belonging to the support structure should be able to accept different internal subdivisions 

and arrangements. 

- The extension of the dwelling should be possible, either by additional construction or by changing 

in the limits with other units within the support. 

- The spaces belonging to the support should be able to be adapted to no residential functions. 

   
Fig.24. SAR method of Supports. Diagrams showing zone types, margins and sectors. 

 

Departing from these principles, SAR methodology operates setting out a differentiation between zones 

and margins which help to plan and place the different spaces (rooms) of the dwelling. These different 

spaces are classified following their dimensions and functionality; spaces for dedicated uses (bedrooms and 

studios), spaces of general use or multifunctional spaces and finally, service spaces. Therefore, each space 
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must be placed in the zone or margin dedicated to that specific use30. Hence, the SAR methodology, 

proposes the division of the internal bay (inside of the outer walls),  in a system of stripes  (zones) inside 

which the different spaces (rooms) are allocated.  

 There are three different zones, the alpha zone, in direct contact with the exterior and dedicated and 

multifunctional spaces which need ventilation and natural light (bedrooms and living-rooms). The beta 

zone, which is located in the centre of the floor plan and dedicated to the service spaces and private uses 

(kitchen and bathrooms). And finally the gamma, separated from the other two zones and which serves as 

an access space for the dwellings. In between these zones we find the margins spaces inserted to separate 

them, acting as transition spaces in between the zones. Also, longitudinally the Support is divided in 

sectors. A sector is the area in-between two loading walls and it can be freely subdivided according to 

different needs. 

                 

                 
                  Fig.25. SAR method of Supports.Andres Mignucci.Bottom, support structure.Top,variations. 

These stripes (zones) described can be curved or straight and do not necessarily have to keep a constant 

width all along the building, even disappearing if needed. Its dimensions then can vary, but they should 

always be a multiple of 10 centimetres. This dimension allows facilitation of the modular coordination and 

standardization of the separable units (infill).  Departing from these principles, during the 70s and 80s, 
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different versions and “support types” were developed, according to the diverse conditions of density, 

dimensions and spatial requirements; “twin supports”, “longitudinal supports”, “low density supports”, 

etc.31 

As can be noticed, SAR proposal for the design of supports does not pose a specific solution with a finished 

and fixed design, but it suggests a group of criterions and guidelines regarding the general organization of 

the structure, the installation, the access and the different stripes (zones) which enable allocation of each 

space of the house. Therefore, it must be understood as a scheme, a set of basic rules which allows buildinf 

up an open system of variants. It will be the user then who (advised by the architect) will choose where to 

place each of the spaces and rooms of their dwelling based on this set of rules and initial conditions. 

             
          Fig.26. SAR method of Supports.Twin support system. Axonometric and plan. 

3.2.2. The separable units and modular coordination. 

Besides this set of guidelines developed for the design of supports, SAR introduces a new concept for the 

production of the separable units, the principle of the coordination and modular systems. The objective is 

then to set out a modular system for the housing unit, which allows for establishing a selected and serial 

group of interior elements; furniture, bathroom suite, kitchen fittings, cupboards and partitions. This 

modular system allows the users to combine these elements and permits them to dispose of some light and 

interchangeable interior separation within the support structure. 

The principles of modular coordination were initially set out by the European Productivity Agency (EPA) in 

1956, which proposed a system for the industrial construction based on a module of 10 centimetres, which 

was later adopted by SAR in the design of the Support structures. In this way, the system of zones 

previously mentioned (alpha, beta, gamma), is designed following the dimensions of 10 and 20 

centimetres. This ended up in a 10-20 net, a 30 centimetre grid in which the 10 and 20 centimetres 

measurements alternate. This tartan grid helps to regulate the final dimensions of both the support 

structure and the separable units or infill32. 

In this sense, the ultimate aim of modular coordination is to promote the coordination and cooperation 

between providers and manufactures of these internal elements, so they can be combined without any 

problem during the construction of the building. Also, this modular system allows one to potentate the 

open industrialization of the components of the house, since each of these elements can be produced by 
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different manufacturers, offering a great range of possibilities and solutions of different qualities, 

performances and prices. 

The principles set up by SAR with regard to the design of supports and modular coordination has been one 

of the central themes of Open House International, a continuous publication initially founded by SAR, 

featuring a large number of projects developed in the 70’s and 80’s in some industrialized countries such as 

Belgium, Austria, the Netherlands, the United Kingdom, Germany, Denmark and France. Among them, it is 

worth mentioning the residential complex  Molenvliet Papendretch in the Netherlands (1978) by Frans Van 

der Werf, the project Whonen Morgen in Austria (1972) by Joseph Weber and Ottokar Uhl, Les Marseilles in 

France (1975) by Georges Maurios or the already mentioned emblematic housing in the university of 

Louvain by Lucien Kroll (1970-1976). 

                           
        Fig.27. Les Marselles .Geoges Maurios.  Boussy-St.Antoine,                    Fig.28. Diagram of separable units-infill. 

        1975. The 30x30 grid defines the dimensions of the  

        Suppor structure as well as the separable units. 

 

3.3. The Open Building organization. 

In 1992, the work done by SAR came to an end with the subsequent creation of a new organization called 

Open Building. In principle, Open Building receives the theoretical legacy initiated by John Habraken and 

the research carried out by SAR, demanding the necessity to review the way in which the built environment 

is conceived. In short, the term Open Building is used  to indicate a number of different but related ideas 

about the making of environments33: 

-The idea of distinct Levels of intervention in the built environment, such as those represented by 'base 

building*' and 'fit-out*', or by urban design and architecture.  
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-The idea that users- inhabitants, as well as professionals, may make design decisions if we are to achieve a 

sustainable built environment. 

-The idea that the interface between technical systems allows the replacement of one system with another 

performing the same function (such as different fit-out systems applied in a given base building.)  

-The idea that built environment is in constant transformation -The idea that built environment is the 

product of an on-going, never-ending design process, in which environment transforms bit by bit. This 

process of change musts be recognized and understood. 

Based on these principles, the organization was created with the intention of promoting the following 

objectives: 

1- To restructure the building construction market as a whole (particularly public housing and 

industrial and public-utility building) with the aim of creating an open exchange between demand 

and supply. 

2- The necessity of defining and distinguishing different levels of intervention in our built 

environment, the urban tissue, the block, the support or base building and the infill, associating 

responsibilities and agents to each level; the key question must be who decides what and at which 

level?. 

3- To introduce and promote the principles of modular coordination and open industrialized 

production. 

Currently Open Building is a network of relationships between different initiatives in countries like Holland, 

Japan, China or the United States that promotes projects around the world while continuing its research. 

These new developments in the building sector –already going on at an international scale-  are provoking 

the appearance of new business with new and advanced products, systems and management tools, and 

generating new regulatory frameworks and financing schemes, as an alternative to conventional 

procedures in the building field. 
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CHAPTER 4. ANALYSIS BY FACTORS. 

Chapter 4 includes the analysis and therefore will be the core of the research. As explained in the 

introduction, along the course of the research it has become clear that Open Building is a wide term, which 

includes different approaches, each of them with its specific characteristics and possibilities. 

With the intention of setting up a methodology which facilitates the analysis of all these approaches, a 

study of a significant number of open building projects was carried out. The first conclusion of the study is 

that there are different factors or variants which change from one project to another, and which determine 

the different approaches to the topic. 

These variants or factors are the ones which define the structure and strategic approach of this chapter and 

can be summarized in three; form and control, the user participation and the specific technology. The 

section Form and control refers mainly to design issues and focuses on the project strategies, architectural 

challenges and design possibilities which this type of architecture offers. Section 2, The user in the process 

will deal with the different ways of involving the dweller in the accommodation process, studying the 

advantages and disadvantages of each option. Finally, the last section, The specific technology, collects a set 

of technical devices which may help in the construction of open houses. The aim is to develop and utilize as 

a project tool the features positively characteristic identified in the analyzed projects. 

 In this section these factors are explained and analyzed. This allows one to explore the possibilities of open 

building as a concept and methodology, and to debate and critique some of the questions which these 

procedures raise. Through this section and for the explanation of these factors, I will describe and refer 

constantly to the case studies documented at the end of the chapter, so the ideas and arguments I expose 

can be illustrated by means of actual built projects.  

4.1.Form and control. Architectural challenges and possibilities. 

The first factor identified as a variant is the relation permanent-changeable. In this section the study will 

focus on the “continuum of openness” that clearly exists in the open building practice, since the 

infrastructure can be provided at different levels of intensity, hence the “Support” or “Base Building” can 

adopt different configurations, offering different possibilities from an architectural and design point of 

view. I will call this part “Form and control”, since it is related to the architectural form of the building as 

well as to the user level of control on his dwelling. 

In this section I will study in depth the possibilities that the relation permanent-changeable offers as a 

design strategy, exposing the different kinds of architecture that this separation generates. To this end, a 

kit of analytical tools has been used, dividing the projects studied in six different components. This kit of 

tools was developed by Bernard Leupen in his book Frame and generic space1 and it was based on a 

previous proposal by Steward Brand in the book How buildings learn: what happens after they are built2.  

This tool is specially useful within the topic of study proposed, open building, since it allows one to explore 

in depth the relation permanent-changeable. Hence, it enables one to build up an “openness classification” 

with different levels, based on the combinations of these components. This stepped classification helps to 

explain and reflect each level, as well as comparing it with the ones below and above. The main variant in 

relation to Leupen’s  proposal is to incorporate an open space as one more part in the infrastructural 

system. This component is not common to all the buildings but its consideration is relevant, since it allows 

the possibility of extension of the house. 
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         Fig.29. Left, Brand’s diagram Shearing layers. Right,  Leupen’s diagram in the book Frame and generic space. 

Therefore, the different components and the “infrastructure types” generated are: 

Skeleton (S): Includes the structure,columns and slabs. 

Access (A): Galleries,cores,lobby etc.. 

Envelope (E):The facade. 

Services (S):Includes the position of toilets and kitchen. 

Scenary (SC):Includes the partitions ,services equipment, installation equipment and finishes. 

Furniture (F). 

Open Space (OS). 

*=Separation of permanent and changeable. Whatever is to the left of the * forms the infrastructure, the 

components which are to the right belong to the changeable. 

1. *S+A+E+SE+SC+F.  

NO INFRASTRUCTURE. 

2. S+A.*E+SE+SC+F. 

INFRASTRUCTURE= Skeleton+Access 

3. S+A+E.*SE+SC+F. 

INFRASTRUCTURE= Skeleton+Access+Envelope 

4. S+A+E+SE.*SC+F. 

INFRASTRUCTURE= Skeleton+Access+Envelope+Services 

5. S+A+E+SE+(OS)*SC+F. 

INFRASTRUCTURE= Skeleton+Access+Envelope+Services+Open Space. 
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6. S+A+E+SE+SC*F. 

INFRASTRUCTURE= Skeleton+Access+Envelope+Services+Scenary. 

7. S+A+E+SE+SC+F*. 

INFRASTRUCTURE= Skeleton+Access+Envelope+Services+Scenary+Furniture. 

This classification starts from the off-grid autonomous house *S+A+E+SE+SC+F,(single family house) or the 

self-build house, which nonetheless for sure has infrastructure. Next step is the infrastructure as a skeleton, 

infrastructure as an envelope, infrastructure as services and infrastructure with open space, all of them 

within the frame study of open building and therefore scenarios which will be studied. In the last step we 

find the conventional housing provision and the polyvalence approach where the scenery is fixed, 

S+A+E+SE+SC*F, and finally the turnkey super-luxury housing where everything down to the art on the 

walls and the appropriate cutlery is provided S+A+E+SE+SC+F*. 

These combinations allow other scenarios as well, besides the stepped classification proposed above. For 

instance, in the “favela barrio” program for the re-urbanization of the slums in Rio de Janeiro, the strategy 

was to deliver the service connections and basic equipment, where users self constructed the rest of the 

house later. In that case the combination would be SE.*S+A+SC+F, being the services the infrastructure. 

 In any case, this classification should not be understood in a scientific way (an end itself), but as a tool 

(means) to explain the different possibilities of the infrastructure (Support) concept. Therefore, I propose 

to focus the study on points 2 to 5. The auto-construction or the finished polyvalent house are other ways 

to achieve flexible habitats, but from another technological approach and circumstances not included in the 

topic proposed for the research. 

                       
Fig.30. Infrastructure types defined for the analysis. From left to right, infrastructure as skeleton, infrastructure as 

envelope, infrastructure as services and infrastructure with open space.  

 

4.1.1. Infrastructure as skeleton. Infrastructure= Skeleton + Access. 

In this first level I will study the architectural possibilities that the combination infrastructure as skeleton 

offers. In this scenario the infrastructure is formed by the load bearing structure and the access (galleries 

and cores), the rest of the components belonging to the infill. Therefore, in this section we will refer to the 

projects which have directly followed the original definition of support as it was proposed by John 

Habraken.  
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4.1.1.1. The project of the Support. Between the city and the dwelling. 

We have to build constructions which, not being dwellings and, strictly speaking not buildings 

either, are able to hold the dwellings on top, high above, in the air, similar to streets. Without 

considering, for the time being, its appearance, I will call these constructions support 

structures, according to their function3. 

During the last few years (at least in Spain), the main interest of the architectonic design in collective 

housing has been focused on the appearance of the building as a whole and its relation with the context. 

This has been due to the fixed and strict housing regulations, which haven´t allowed the architects to go 

deeper into the dwelling layout design, assuming, in most of the cases, the traditional typologies already 

established. 

In this context, and without leaving aside on one hand the importance of considering the project in its 

setting, and on the other the need to reconsider the current regulations in order to achieve a flexible 

typology, it is convenient to draw attention to the design of an intermediate scale of the project nowadays 

frequently forgotten, the collective part. Considering each dwelling as an independent unit, studying its 

relation with the perimeter of the building, with the other units and common elements; the accesses, the 

stairs, galleries, structure etc. (as well as the design of these elements), allows one to work through a 

dimension of the collective housing project very often ignored,  the design of the communal spaces4.  

It´s precisely in this respect where the support structure offers  great potential, in its capacity to interact 

between the city and the individual dwelling. Probably the project which illustrates this in a better way is 

the residential complex Next 21, which was built in Osaka (Japan) in 1993. This building was conceived as 

an experimental multi-family housing project, with the hypothesis that a highly individualized lifestyle is 

expected in the new Century. As a way of achieving these goals, two strategies were developed; the 

concept of two-stage housing (infrastructure and individual housing units), and the systems building 

(construction based on multiple independent subsystems)5. 

         
    Fig.31-32. Next 21,Osaka, 1993. Left, building and context. Right, frontal perspective. 

 

The building has six stories and accommodates 18 different dwellings which are spread along the load 

bearing structure made of precast concrete. This infrastructure adopts a “U” shape with a big void in the 

middle surrounded by a series of “streets” (galleries), which make access to each dwelling possible. This 

system of  “high-rise open streets” enables one to work on the concept of three-dimensional neighbour 
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hood, creating a continuous course through the infrastructure which starts with the common garden in the 

ground floor and terminates in the garden terrace on the roof. 

In NEXT 21, building systems are classified into two groups: the infrastructure and the infill. This 

classification provides the principal guideline for implementing the two-stage approach. The infrastructure 

is regarded as a shared property and the infill as the personal property of the individual owners. The 

infrastructure includes the structure, and the access is designed to be permanent, where as the infill has a 

shorter life and is designed to be easily replaceable6.  

For the design of these two building systems, two groups of architects participated in the design of the 

project on two different capacities. In the first stage, the first team, managed by the main architect Yositika 

Utida was responsible for designing the building infrastructure, formed by the structure (slabs, beams and 

columns), and the common spaces (galleries, access hall, terrace etc.). In the second phase, and within the 

environment already designed, thirteen architects designed the housing units according to user needs7. 

This separation of responsibilities in two levels, which is common when building offices or shopping 

centres, had never been done before in a collective housing building. 

  

    Fig.33-34.  Next 21 Osaka, 1993. General arrangement plans showing the variety of housing types. 

This two-step approach was also related to two levels of control of the building. During the early stages of 

the project, organizers and designers conducted interviews with prospective occupants to identify their 

needs and wants for living in a collective housing. In the second phase each architect met the future 

residents to design their house according to their specific needs8. 

Habraken explains about Next 21 and the possibility for a new architecture: 

Two designers of residential flexibility fully grasped the potential for a new architecture that 

mediates between urban design and individual dwelling. ‘I want to do three dimensional urban 

design’ Yoshitika Utida, the chief architect for the already-mentioned NEXT21 project told me 

when showing his plans. Consequently, he invited thirteen other architects to do the houses in 

the environment he had designed9. 

Understood in this way, independent elements (dwellings) within a major structure, the support 

(infrastructure) acquires a great interest from the architectural point of view, since the common space of 

the building could be considered an extension of the street, an interface between the city and the 

autonomous dwelling, a collective form performing between urban space and individual inhabitation, 

creating a new urban ecosystem in the city10.  
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Fig.35-36.  Next 21 Osaka, 1993.Diagram showing the support components, common access and structure. 

There is no doubt that in a large scale project, especially if it is a multifunctional complex, architecture 

offers the possibility to design at the urban level in three dimensions. The design of a base system 

(infrastructure), which itself establishes some rules and which facilitates the articulation, accommodation 

and relation of the different parts of the complex, allows us to operate on these two levels, the architecture 

and the urban design11. A support then is not a neutral structure or a merely technically defined form, but it 

is itself architecture since it holds specific spatial qualities that potentiate inhabitation, generates a volume 

able to establish a relation with the urban context and surroundings and also, it enables the operation at 

this intermediate scale between the city and the individual dwelling. 

 In this sense, the support concept is a contribution to architectural design in relation to Le Corbusier´s 

empty skeleton of Maison Domino with which Habaken´s proposal has been constantly compared. 

Habraken already pointed to this issue thirty years ago explaining: 

A support structure is quite different matter from the skeleton construction of a large building, 

although to the superficial spectator there may appear similarities….Seen as a building, the 

support would not be a neutral skeleton like Dom-ino skeleton: it would be architecture12. 

With the construction of the Next 21 project, twenty years after this statement, his point was made clear. 

However, the support concept understood in this way, able to propose the making of a new architecture 

which mediates between the urban level and the individual dwelling, hasn´t been fully explored and 

therefore hasn´t inspired the architectural profession yet.                                      

                                             
                                         Fig.37. A support is not a skeleton. Picture by John Habraken. 
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4.1.1.2. Autonomous houses in a high-rise building. The particular facade. 

In his description of the support structure, Habraken compares a support with a highway which serves as 

infrastructure for the cars13. Hence, a support is a construction able to accommodate houses which can be 

constructed, modified and demolished without affecting each other; in other words, we are talking about 

autonomous houses in a high-rise building. 

To this end, Habraken proposes the already mentioned separation of support and infill, distinguishing two 

construction phases. This separation allows one to design each house in an individual way and 

independently to the others inside the infrastructure formed by the columns, beams and slabs. The internal 

partitions of each house, as well as the façade, are not part of the infrastructure, giving the architect a 

great freedom in the design of each house. The reality is that there have been many collective housing 

projects where the interior of the units was freely designed; however, few projects have permitted the 

exterior walls to be freely located. 

One of the few built experiences, which well illustrates these two construction phases and the 

individualization of the façade, is the housing in Munich-Schwabbing which was built in 1971, after a design 

by Otto Steidle and Partners following the SAR method. This residential complex is formed by four buildings 

(three stories high) which were constructed in four different phases. In each phase, Steidle worked with a 

different collaborator and the construction solutions changed. However, these differences are not easy to 

identify in the final image of the complex. 

The load bearing system  is organized by a grid made of pre-formed  concrete beams and columns. Within 

this infrastructure, the dwellings were accommodated, and built with industrial prefabricated components. 

The combination of different prefabricated elements, allows different options of personalization of the 

facade, creating a final image of diversity in the complex. Also, the design of the infrastructure enables the 

existence of different dwellings, even allowing the possibility of extension of the house either horizontally 

or vertically. During its forty years lifespan, the external volume of the building as well as the internal 

arrangements of the dwellings, have changed considerably14. 

    
Fig.38-39.  Genterstrasse housing,Otto Steidle, Munich, 1971. External views of the complex. 

 

However, the project which probably expresses in a better manner this individualization of the habitat in a 

collective housing building, is the  Okohaus project (Ecohousing), carried out by Frei Otto and Herman 

Kendell in Berlin in 1988. This project is located in a small site close to Tiegarten Park and was built on the 

occasion of the IBA exhibition (Internationale Bau Ausstellung). 
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                                      Fig.40. Okohaus,Frei Otto-Herman Kendel,Berlin, 1971. Concept model . 

 

The complex  is formed by three volumes, each one four stories high, accommodating a total of 18 

multifamily houses and one office. The architects, Frei Otto and Herman Kendell, considered that the only 

way to achieve a sustainable housing complex was to involve the future inhabitant in the decision making 

process. To this end, three independent structures were constructed, preserving the nature existing in the 

area. Within these structures and helped by the architects, the users planned their dwellings as if it was the 

case of a single detached house. The load bearing structure was made with reinforced concrete, whereas 

the infill elements were built with wood. In this manner, both systems are completely independent, so the 

future reforms in each house do not affect to the collective structure of the building15. 

  
Fig.41-42. Okohaus,Frei Otto-Herman Kendel,Berlin, 1971. External views of the complex. 

 

For the participation process, the architects set out a manual  of recommendations with rules and 

suggestions to help the users with the design of the units. Following these directions, each family drew 

plans and made models for their ideal house and brought them to the meetings with the architects and the 

rest of the residents for discussion. Before construction, the design  of each dwelling had to be approved by 

the adjacent owners, so what finally determined the arrangement of the dwellings was the common 

agreement between the neighbours. Although this collaborative design process was slow and complex, the 

outcome was an extraordinary environment with a large variety of dwellings and a great inhabitability 

quality16.  
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                                    Fig.43. Okohaus,Frei Otto-Herman Kendel,Berlin, 1971.  

                                          Meetings for discussion of housing layouts. 

For the construction of each house, different materials and industrialized components coming from local 

manufacturers were used. An authentic open industrialization,  which allows for the individualization of the 

façade responding to  particular user preferences and economic possibilities. In this case we can definitively 

state that the façade is really a way of expressing the desires and actual activities of the user, creating a 

kind of collage, a fragmented picture which gives a very suggestive look (and at the same time unusual) to 

the final image of the project. 

It is to clarify that this project is an exceptional case, where the individualization and personalization of the 

dwelling has been taken to the extreme. However, it is useful to set out some relevant questions which also 

link with the next chapter; how far should the inhabitation domain and user control over his dwelling go?, 

Should include the external envelope?, To what extend does the façade of a collective housing building 

express the activity and preferences of each inhabitant, or should be a common element adequate to the 

urban context, the identity and tectonics of the place? That is to say, should the final appearance of a 

collective housing building be the result of summing up the individualities or a single image  representing 

the collective as a community?. 

A quick look at the history of architecture tells us that it is a cultural issue, so it may vary according to the 

place and circumstances. Whereas Georgian Londoners were happy behind monumental communal 

facades, the burghers of the Dutch republic wanted each house to have its own17. Both options may be 

valid depending on the specifics needs and context. In this respect, the particular façade, besides meeting 

the expectations of the inhabitant should be able to respond to the cultural construction of the habitat 

which has been developed over time in that specific context. This diversity should occur then within the 

patterns and characteristics of the typology of housing in that specific culture. Probably, the best example 

we can give in this respect is the Amsterdam canal houses. The diversity of facades and architectonic 

solutions within a common system and understanding of the cultural order, allows generation of variations 

within a global system able to also respond to the issues already mentioned. 

4.1.2.Infrastructure as an envelope. Infrastructure=Skeleton + Access +Envelope. 

In the previous section we studied the possibilities that the infrastructure as a skeleton offers. In what 

follows, we will analyze the possibilities which come up when we propose an envelope as a common frame 

for all the dwellings, that is to say, the external enclosure becomes part of the infrastructure acting as a 

common element representative of the whole building. To this end we will analyze the concept of Solid, an 

interesting contribution to the open building theories, which has recently been developed in the 

Nehterlands by Frank Bijdendijk. With the help of two built projects, we will study the advantages of a 
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neutral envelope, the free position of the services and the open plan, in order to facilitate the mix of uses, 

the diversity  of occupation patterns and the change and transformation. 

4.1.2.1.  The concept of Solid. The tectonics of Open Building. 

As we pointed out in the first chapters, most contemporary sustainable design in housing concentrates on 

environmental issues and technical devices, sun collectors, recycling materials, cross ventilation, 

lightweight construction ,water reuse etc...- mainly because the benefits of these techniques are 

quantifiable and in most of cases easy to solve in technical terms. The concept of solid emerges from 

questioning this narrow understanding of sustainability, proposing a holistic strategy which from the 

technique, design and management enables one to approach the issue in a deeper way. 

A solid, is a sustainable building: sustainable in the economic, functional, technical and emotional sense of 

the word. This characteristic is achieved through two qualities: preciousness, its appearance, identity and 

attractiveness (the emotional value), and accommodation capacity (in the sense of being able to adapt)18 .A 

solid is a precious and strong infrastructure which at the same time is able to respond to different user 

demands and that is constantly accommodating new uses. With regard to the term “preciousness”, Frank 

Bijdendijk, architect and director of the housing association Stadgenoot in the Netherlands, explains: 

The term “preciousness” is targeted at collective values. It’s about a building’s identity: the 

degree to which people can relate to that building, become fond of it, feel attached to it and 

want to preserve it19. 

Hence, it has to be with the degree to which people feel attracted to the building and its surroundings, are 

identified with it and “love it”. Bijdendijk then exposes a number of suggestions in order to achieve this 

quality; the relation of the building with its context and setting, how the building communicates with its 

setting and does not turn away from it, the response to the tectonic and the culture of the place and an 

attractive design and  choice of materials, which are lasting and familiar to the users at the same time20. 

Accommodation capacity on the other hand is targeted at individual values21. By this is I mean the 

building`s ability to give every successive user the freedom to adapt their part of the building to their 

particular use, arranging it and equipping it to their own requirements. As we will see next, this is achieved 

through the over-sized of the infrastructural elements as well as an optimized design which allows a great 

freedom in planning the internal layout. 

                     
         Fig.44. Loft conversion to housing.          Fig.45. Stanislas  square. Same facades hide different uses. 
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The concept of solids finds its inspiration in the neoclassic buildings of the Stanislas Square in Nancy and 

the loft-warehouses in Manhatan. Both examples, with different characteristics, the monumental facades, 

open plan and generous height, are constructions which have been able to accommodate different uses 

and occupation programs through the years22. Also, there is another key influence in modern dutch 

architectonic culture, the Groothandelsgebouw, built in Rotterdam in 1953 as part of a reconstruction 

program of the city. 

This building, a multifunctional complex of offices, retail and apartments, meets the two qualities 

characteristics of Solids; a sober, simple and lasting envelope which represents the building in its adjoining 

context and a flexible and adaptable interior, which through its sixty years of existence of the building, has 

been able to accommodate all kind of uses and activities. 

      
Fig.46-47. Groothandelsgebouw, Rotterdam, 1953. Multifunctional building accomodating all kind of uses. 

 

Therefore, a Solid is able to respond to these two qualities, “preciousness”, at an urban level and “capacity” 

in its interior. Hence, we could define a “Solid” as a strong frame, attractive, deep rooted in the place and 

part of the collective imaginary; a massive envelope, stereotomic and heavy, inside which we build up and 

add “the new”, “the lighter part”, “the tectonic” which is in constant change. There are currently three 

Solids being built in Amsterdam, one by Tony Fretton (Solid 11)in Oud West and two by Baumschlager and 

Eberle (Solids 1 and 2). 

4.1.2.2. The project of the perimeter. Housing and offices. 

In section 4.1.1.1., the “project of the support”, I have referred to the possibilities that the infrastructure as 

a skeleton offers as a collective architectural form able to interact between the city and the individual 

dwelling. Now I will refer to the “project of the perimeter”. With the term “project of the perimeter”, the 

aim is to summarize, in short, a series of procedures not yet explored in the conventional designing of 

housing, but on the other hand very common in other typologies like office buildings and shopping centres. 

In what follows and by means of two built projects, I will explain these procedures. 

The open plan and the two construction moments. 

When we plan an office building our attention will point mainly to four aspects of the project; the design of 

the perimeter, the relation between floor to floor height, and the depth of the floor plan, the position of 

the service and access core (lifts, stairs and ducts), and the structural system23. Our interest as designers 
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will then focus on achieving the best optimization of the space, and an open plan system which facilitates 

diverse possibilities of subdivision. 

The Spanish architect Ignacio Paricio in his book La vivienda contemporánea, programa y tecnología, 

explains in this respect: 

If the housing project, as a frame, without partitioning, as a box, was the main focus of the 

design, the general organization of the services, the location of the structural elements, the 

shape of the perimeter and even the spatial quality of the dwellings would be better, and 

different options of subdivisions and non-residential uses would be possible. 

It is surprising the difficulties that architects have to approach the housing design in these 

terms, when this procedure is so usual in the office buildings where the relation area-perimeter, 

the centrality of the access, the order and range of the structural grid and the location of the 

services constitute the only level of the design project24. 

The analysis of the project Solid 11, designed by the architectural practice Tony Fretton architects, helps to 

illustrate some of these issues. This project, currently on site, is located in the Oud West district close to 

Vondelpark, a centric area of Amsterdam characterized by a mix of uses and never-ending activity. 

                         
                                     Fig.48.Solid Oud West, Tony Fretton architects,Amsterdam. 2010                                    

 

The residential complex is formed by two sturdy brick constructions separated by a central courtyard which 

is accessed from the street through the main entrance. These two volumes are partially connected in the 

ground floor to facilitate the circulation, generating a communal terrace in the upper level. From the 

central space already mentioned, we can access the cores located in the center of the plan, which connect 

the ground floor with the upper levels and the garden terrace. Also, an external corridor around the facade 

facilitates alternative access on each level. The architect’s task in the first phase was limited to the design 

of the common elements. The floor plan is then defined by the external perimeter, a neutral brick 

enclosure, the access cores and the service risers which allow the supply for each individual dwelling.      
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Fig.49-50. Solid Oud West, Tony Fretton architects,Amsterdam. 2010. Building under construction.                                    

 

The structure for each volume is formed by a central axis of columns grouped with the installations risers 

and two lateral axis hidden in the façade. The width of the floor plan is 16 meters and is resolved by means 

of two precast light-weight concrete slabs which rest on the beams of the perimeter and the central axis 

already mentioned. This large span structural system, enables a great spatial freedom in the floor plan, 

avoiding the appearance of intermediate structural elements and facilitating a flexible internal 

arrangement. Also, the generous floor to floor height (3.5 meters) allows for accommodation of the raised 

floor and generates a 3 meter clear height suitable for other uses like working and retail. 

                                          
                                                  Fig.51. Solid Oud West, Tony Fretton,.Interior space.    

                                 

The final result is an open plan which reminds one, to an extent, of an office building, in the previous phase 

to the distribution of the spaces to the tenants. A clear and empty site where the user, in a second 

construction stage will allocate the partitions, finishes and equipment according to their needs and 

economic situation. This second “construction moment” will be repeated along the history of the building, 

each time the needs of users change.  

For this second phase, the distribution of the spaces will be carried out through an on-line system, where 

each future resident will choose the amount of square meters needed,and the position of the dwelling in 

the complex. Once the square meters have been assigned, and the partitioning has been done, the flats are 

delivered to the users as “shells”. These “shells” are provided with the insulation and separation partitions 

but do not include any internal partitions, doors, bathrooms, kitchens or specific equipment. The design 

and construction of the interior of the flat is entirely up to the dweller.  
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                                                       Fig.52. Solid Oud West. Typical Support plan. 

 

To this end, the developer (the housing association Stadgenoot) makes different options available to the 

users, offering a complete service of suppliers of equipment, designers and interior decorators which 

propose solutions at different levels based on the users needs. Also, if preferred, the users can choose to 

find his own designer, subcontracting the equipment, installations etc…To sum up, this two stage approach 

opens up a great variety of options to the user, so he can “finish” his house in a second phase, adapting it 

to their preferences and economic capabilities25. 

From the management point of view, these two “construction moments” are associated to two levels of 

control and ownership (as casually happens in office buildings). In a Solid, the developer (Stadgenoot), is 

owner of the infrastructure and then responsible for its care and maintenance throughout the years, and 

the user is owner of the infill unit (partitions, equipment and finishes), renting out his part of the Solid for 

its use and enjoyment for an agreed period. In this way the developer recovers his initial investment thanks 

to the rent of the tenants along the years. Tentative calculations show that it is realistic to assume that the 

initial investment in adaptability can be worthy and profitable in the long term thanks  to the savings in 

maintenance costs, reforms and subsequent transformations26. 

The neutral facade and the free position of the services. 

Another characteristic in an office building is its neutral façade. To illustrate some of the advantages that, 

from the perspective of the internal partitioning, can offer the neutrality of the envelope, I will use an 

interesting comparison between houses, boxes and cases, set out by Ignacio Paricio, in the book already 

mentioned. 

A case is a wrapper which adapts itself perfectly to the shape of the object protected. The 

specific form of the glasses or the cutlery, are reproduced perfectly in the envelope, which not 

only contains solely that object but it also explains it literally without even opening it. That is to 

say, our houses not only contain just one living pattern, but also they even show it in the 

facade….On the other hand, the box, is a protective envelope where we can accommodate 

different kind of objects. His external shape, prismatic, cylindrical or other, has its own reason 

of being or the reasons derivative of the relation with other boxes, but its shape never explains 

the object contained27. 



                     Open Building in the collective housing of the XXI century. Possibilities and limitations 

43 

 

Analysis by factors 

                                                   
                                                                 Fig.53. Example of “house case”.  

 

The reality is that, at the moment when the enclosure starts clearly showing the functions in its interior, the 

possibilities of different subdivisions and changes in the future become difficult. The facades which arrange 

the windows in order of importance  (showing the position of the bedrooms and toilets), which explain the 

situation of the kitchens with blinds or small spaces for the drying area, or which show the position of the 

living room through projecting elements and terraces, are in worse condition to accept new uses along the 

years. A neutral façade, such as a box, where the attention of the designer is focused on the composition 

and size of the windows , the materials and construction solutions, and the adaptation to the context, can 

be more economical and coherent, also facilitating the possibility of change in the internal use28. 

A good example of house-box, with a flexible internal layout is the Boston Australie project, a residential 

complex of 130 apartments designed by the architectural practice DKV and built between 2002 and 2005. 

This project is of special interest because of the way in which the service run was resolved, allowing a free 

positioning of kitchens and bathrooms. 

         
    Fig.54-55. Boston Australie, DKV architects, Amsterdam, 2002. External views of the complex. 

 

The building is part of a new urban development in Oostelijk  Havengebied, an area located in the east of 

Amsterdam relatively close to the city centre.  The intervention includes a new building and the reform of 

an old warehouse which, following the municipality indications had to be preserved. The building has a “U” 

shape plan with a communal courtyard open to the city, and a volume on top of the existing warehouse. 

The  central cores facilitate access to the dwellings through external galleries in the new volume and an 

internal corridor in the existing building, enabling the link between the two parts29. 
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In this case, the interior of the box (envelope), is already sub-divided into housing units (shells) with 

different proportions and sizes depending on their position and orientation. The new building includes 

double-aspect dwellings with deeper floor plans, and in the old warehouse the units are narrower and 

longer with just one orientation. Again, a structural system based on long-spans -in this case made of 

transverse concrete walls-, and a neutral façade of aluminium folding panels, facilitate an internal flexible 

layout. 

           
   Fig.56.Boston Australie.Section diagrams.                 Fig.57.Boston Australie. General arrangement plan. 

 

A series of cupboards in the external walls of the units in between the dwellings and the galleries, contain 

the shafts with the services, allowing easy access from the gallery and at the same time a direct connection 

of the supply net of cables and ducts with the housing unit. A raised floor, made of concrete 60x60cm 

pieces held by steel supports, allows the users to have total freedom in allocating the services (bathrooms 

and kitchens). The use of this system implies an extra initial investment, which will be recovered in the long 

term thanks to the savings in reforms and alterations along the life of the building30. 

                
Fig.58.Boston Australie. Access gallery to dwellings.                 Fig.59.Boston Australie. Housing flat axonometric.                  

 

In a similar situation to the previous project, the final plan in this first phase is unfinished, still to be filled in 

a second stage. To this end, the developers suggested two possibilities to the users. The first variant offers 

the possibility to choose between different options of layouts designed by the architects, based on infill 

packages available and offered by the market. This option meets the requirements of the more passive, less 

wealthy purchasers who, under the pressure of a busy career, simply don’t get round to designing their 
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own homes. In this way, if they wanted, they could get their house completely finished. The second option, 

is the “loft variant”, an empty space which still has to be appropriated and finished by the user according to 

their needs31.  

           
            Fig.60.Boston Australie. Different options of housing layouts departing from the same basic unit. 

 

Summarizing, through these two projects we have exposed a series of procedures and design strategies 

nowadays usual in the office buildings but not yet explored in depth in housing. The collective housing 

project must learn a lot from the office project, not as a direct reproduction of its approach, since this 

would prevent us from responding to other basic requirements and representative values characteristics of 

the residential architecture, but as a way to appropriate and adapt to its needs some of the irrefutable 

advantages that, from the design, management and construction point of view, this building type offers.  

4.1.3.Infrastructure as services. Infrastructure=Skeleton + Access +Envelope + Services. 

In this third situation, the services (kitchen and bathrooms), become part of the infrastructural system 

along with the facade, access and structure. In this section we will explore the design possibilities which 

come up when the services take a fixed position in the floor plan. 

4.1.3.1. The project of the services. 

In the previous section, we saw the different possibilities resulting from the use of a raised floor which 

enables the circulation of wires and pipes, and therefore the free position of the services. This is obviously 

the best option from a flexibility point of view,  since it allows a great variety of floor plans and also an 

independent distribution of the installations which does not interfere with other subsystems.However, this 

procedure is limited in two ways. First, the initial extra investment needed to install the raised floor, and 
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second, the floor to floor height available, which is not always enough to accommodate it .Due to these 

limitations, in most cases, we have to opt for a fixed position of the services in the floor plan.  

Departing from this hypothesis, we will expose a number of points to consider in this case scenario, in what 

we call “the project of the services”. Using the term “the project of the services”, the aim is to summarize a 

number of considerations, which become relevant when our intention is to plan a housing unit departing 

from the services as a basic infrastructural element. These considerations can be summarized in two ways; 

the importance of carefully condsidering the way of grouping the services and its strategic position in the 

floor plan, and the importance of facilitating an easy registration of the installations as well as  the 

possibility of upgrading the equipment to meet the changing needs of users over time. 

The configuration and strategic position of the services. 

Grouping together the service spaces, enables a more efficient use of the installations, since it allows for 

minimization of the number of ducts needed, and to allocate them in an easy position for its registration 

and maintenance. It also makes the rest of the space free to be designed in a flexible way, facilitating 

different arrangements for the scenery. Assuming this grouping strategy as a departure point, the 

questions to consider are; which one is the most convenient position for the wet areas in the floor plan?, 

How much available space is free after its allocation? How many possible layouts come from choosing that 

position?. 

The reality is that the possibilities of design, configuration and the combination of kitchens and bathrooms, 

as well as its position in relation to the rest of the elements of the house are infinite, so the final solution 

will depend on the specific requirements of each project. However, in our hypothesis we depart from a 

basic premise, our priority is to generate an open system able to optimize the resulting space, ensuring 

different options for subdivision. Considering this point as our priority, we propose two possibilities as the 

most convenient ones; the pivoting position and the position in the facade.  

The pivoting position. 

First, regarding the pivoting position of the services, it is necessary to mention a key reference within the 

Dutch tradition of experiments with the open plan, the houses in Dapperbuurt (Amsterdam), designed by 

Margreet Duinker and Machiel van der Torre in the late 80s. This project is based on a central service core 

including the kitchen and bathroom, divided in two separate spaces accessed by an external corridor. The 

rest of the apartment is a continuous free space which can be used in different ways. In this case, for the 

subdivision of this space the architects (inspired by the Schroder house by Gerrit Rietveld), designed a 

system of sliding partitions which could be hidden in the central zone. 

                         
        Fig.61. Houses in Dapperbuurt,Amsterdam.  Fig.62. Balance Wohnparks, Haerle Hubacher Architects, Zurich,2000. 
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Inspired by this design, in 2000, the Swiss architectural practice Haerle Hubacher Architects carried out the 

housing development “Balance Wohnparks”, situated in Wallisellen, a district in the suburbs of Zurich. This 

project was the winning entry for a local competition organized by a private developer for the construction 

of thirteen independent five-storey blocks32. In his project Haerle-Hubacher proposed a  square building for 

each of the volumes, formed by the façade, the services allocated in the center of the plan and the elevator 

and stairs which facilitate access through the external gallery. The structure of each volume consists of a 

concrete core in the center of the plan and  a series of thin wood columns located in the perimeter, freeing 

up the plan from structural elements.  

                    
         Fig.63-64. Balance Wohnparks, Haerle Hubacher Architects, Zurich,2000. External views. 

 

Therefore, there are only two fixed elements in the floor plan; the service core which includes the kitchens 

and bathrooms and the “cupboard wall”, which provides room for storage. These two elements divide the 

rest of the space in two, an open multifunctional area and another zone dedicated to individual rooms, 

which can be divided in various ways since the partitions can be located in different positions of the 

“cupboard wall”. 

With regard to the composition and configuration of the service core, in this case it is formed of five 

elements; two complete bathrooms, a small toilet and two kitchens. However, the system allows for 

different arrangements, since the kitchen space can be used as a cupboard if it is required and the toilet 

can be subdivided to serve to the two adjacent units. Hence, it is an adaptable service core which offers 

different options depending on the subsequent subdivision and the specific requirements of the user.  Its 

situation, slightly off-centered allows articulation of the rest of the space, generating rooms of different 

proportions and qualities. Also, its pivoting central position makes it an element which can be surrounded 

and accessed from different positions, a kind of “Swiss knife”, able to serve to the rest of the dwelling 

according to specific needs.  

By means of the “cupboard wall” and the flexible service core, it is possible to create a great variety of 

layouts able to respond to different users’ needs.  This spectrum ranges from minimally divided loft 

apartments for singles or couples, through to apartments for families with many children, with children's 

bedrooms and a parents' bedroom, apartments for communes with equal individual rooms, apartments 

with separate working areas or offices, apartments with drop-in units, through to housing units for two 

separate house holds33. 
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        Fig.65. Balance Wohnparks. Infrastructural system and variations of layouts. 

 

To sum up, this project illustrates how a careful study of the position of the service core in relation to the 

perimeter of the house and a functional arrangement of its components , allows the generation of a basic 

infrastructural system, able to generate a great variety of possibilities. The  different interpretations and 

uses of this floor plan following its construction, gives a solid base to the results that this design offers. 

What it is less certain is whether this is the only way to achieve a flexible and optimized spatial structure 

based on the position of the services. 

The position in facade. 

In what follows, I will study the advantages of allocating the service spaces in the facade. Again, it is 

convenient to refer to a key project within the experiments in housing in the XX Century, the proposal 

Domus Demain, carried out by Yves Lion and Francois Leclerq in 1984. 

In this project, the service areas; kitchen space, the equipment for the bathrooms (the shower, sink, wc), 

areas dedicated to cleaning and washing, as well as the risers needed for the distribution of the services, 

are integrated in the façade itself. This “active band” serves as a “technical infrastructure” of the house, 

also acting as a filter of the light coming from outside and freeing up the interior for the subsequent 

partitioning. Although this project was never built, it was a relevant proposal due to the great number 

projects which were carried out later while keeping this approach in mind.  

Among them, it is worth mentioning the project of 168 housing units in Vitoria in 2002, by the architectural 

practice Roberto Ercilla. This residential complex is formed by four five story blocks, which were part of a 

new development in the suburbs of Vitoria. Each of the volumes were formed by two longitudinal blocks, 

separated by a central courtyard which is used as a common space of public use. From this common space 

we can access the cores which connect the volumes transversally, facilitating the access to the dwellings.  
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Fig.66-67. VPO housing in Lakua. Roberto Ercilla, Vitoria, 2002. External view of the complex. 

 

The apartment arrangement consists of two stripes; the service areas which are grouped in the façade in a 

two meters wide space and contains all the servant spaces -the kitchen, storage room, access point, 

washing area, and two complete bathrooms-, and an open space which can be subdivided in different ways. 

For the partitioning of this space, the architect proposed four different options, among which the user can 

choose; the loft option, one room, two rooms and three rooms. Again, a neutral façade formed by windows 

from floor to ceiling enables this flexible interior layout34. 

                             

 
            Fig.68. VPO housing in Lakua. Roberto Ercilla, Vitoria, 2002. General arrangement of the complex. 

 

Compared to the pivoting position, the main advantage of this approach is the possibility of bringing 

natural ventilation and light into the servant spaces which in the previous case were relegated to the 

internal position with subsequent problems of smells and ventilation. On the other hand, in this option we 

lose the possibilities of the service core as articulator and organizer of the floor plan, but we can achieve a 

bigger space “loft”, with more possibilities from the point of view of the spaciousness of the internal layout. 
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                      Fig.69. VPO housing, Roberto Ercilla, Vitoria.Variations in the internal layout. 

 

The position of the installations and the perfectibility of the equipment. 

Finally, to finish this section, it is worth briefly mentioning two important issues with regard to the design 

of the services as an infrastructural element; the canalization and position of the installations and the 

perfectibility of the equipment. 

The location and position of the installations is a very important matter in the design of open houses, since, 

although its basic provision and equipment is not an important percentage of the initial construction 

budget, updating and replacing the obsolete elements may be a significant part of the costs in reforms 

afterwards. We have all seen reforms in houses in which, to make alterations and improvements to the 

services it has been necessary to carry out extra work which affects other subsystems of the house; internal 

partitions, changes in the façade, or even modifications to structural elements. In most of our houses we 

still build, it is common to find cables and ducts for installations which run through internal partitions, in 

the slab or even in the external cladding. To sum up, the main design strategy to consider in this case is to 

set out an independent system, which does not interfere with other subsystems of the house. 

Departing from the hypothesis of the fixed position of the services in the floor plan –we have already 

analyzed in the previous chapter the possibility of the raised floor- the most convenient option is  to use a 

vertical distribution of the installations, that is to say, a riser which includes the ducts and cables and 

around which we group the service spaces. Ideally, this riser should be accessible from outside the house 

(access core or gallery space). Another alternative is to oversize the riser to allow the access of a person for 

maintenance and register. In any case, the common installations should never run through a private space. 

Also, drain pipes running through the ceiling of the floor below should not be accepted in any case. The 

room dedicated to the risers besides allowing to free up the installations from the other subsystems, 

should facilitate the possibility of accommodating new ducts, according to the changing needs in the 

history of the building35.  

Last, it is worth mentioning the perfectibility of the internal equipment. The predictable improvement of 

the equipment in our houses in the following years, makes it necessary to set out a long thinking system. 

The demands of the current equipment are already high standards and are a quite high percentage of an 

average house. However, if the house has been thought out as an open system of installations and services, 

maybe some of the components of this equipment could be incorporated in the future, setting out an 

additive configuration of the installations. That is to say, we could think about the installations as an open 
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and progressive system which could grow according to user possibilities and the evolution of the 

equipment offered by the market. This would demand, on one hand a prevision of insertions in the design 

of this system, and on the other, an oversized design of the spaces dedicated to the installations so they 

can allow future additions36. 

4.1.3.Infrastructure with open space.Infrastructure=Skeleton + Access +Envelope + Services+open space. 

In this last section I will study the forth type of infrastructure, infrastructure with open space. In this case, 

the infrastructural basic system has an open available space that can be appropriated by the user over 

time, providing more flexibility in use. This available space is not just any space, but areas which are 

suggestive and have potential for occupation; terrace roofs which allow extensions, courtyards which can 

be filled in, or double high spaces which allow later subdivisions. At the early stage, an open space is an 

unfinished space, but to ensure its proper functionality the architect has to think of the different ways in 

which it can be appropriated and finished, designing it accordingly37 .In what follows we will analyze two 

case studies, explaining the advantages which offer this approach. To do this, we will expose two possible 

scenarios; the possibility of internal growth and the possibility of external growth. 

4.1.4.1. Embrio house. Internal open space. 

The embrio house is that which, from a basic infrastructural system, is completed over time within the 

limits of the house. To this end, it requires an open space not occupied initially which allows its subsequent 

evolution. This open space may be a double high space or an available space initially not in use or belonging 

to other units. As an embrio house project which offers the possibility of internal growth, I will now explain 

now the prototype house in Perugia by Renzo Piano, carried out in 1978.  

In this project, the infrastructure is formed by two “U” pieces of prefabricated concrete (3x6 meters) which 

are placed one against the other with the upper “U” in an inverted position. In this way, the combination of 

these two manufactured pieces, creates a tunnel of six meters wide and six meters high, able to 

accommodate two floors in the interior of the house38. The internal layout accommodates a central core 

which contains the stair and service spaces in the ground floor and an extra room in the upper floor. This 

infrastructural basic system includes all the elements needed for a first occupation of the house. 

                                                    
           Fig.70-71. Evolutive house, Renzo Piano, Preurgia,1978.Left, view of the complex. Right, axonometric. 

Fig.69. VPO housing, Roberto Ercilla, Vitoria.Variations in the internal layout. 
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The rest of the dwelling is a double high space which is used as a multifunctional room able to allocate 

different activities and which can be horizontally subdivided. That is to say, the original central core 

containing the stair and service areas (embrio), can grow over time occupying the double high space in case 

it is needed. This possibility of growth is reversible; hence, it is possible to go back to the initial 

arrangement if required. To facilitate these changes, Piano opted to use construction solutions which 

enable users to transform the house by themselves.  

Two steel profiles which run through the “U” longitudinally, serve as support of transversal beams of six 

meters long. On top of these beams, small prefabricated floor pieces (100x30) can be placed, to complete 

the slab of the upper floor. All these modifications can be easily carried out by the users without external 

help. Also, the façade formed by a prefabricated system of steel profiles, can be allocated in different 

positions within the tunnel thanks to two parallel longitudinal rails39. 

                        
                              Fig.72.Evolutive house, Renzo Piano.Drawings of expansion of the house over time. 

 

4.1.4.2. Seed house. External open space. 

A seed house is that which, from a basic infrastructural system, is completed over time, growing outside the 

boundaries of the house. Therefore for its evolution, it needs  an external space next to the house that can 

be appropriated. The main difference between this and the embrio house is that, in this case the growth is 

external and therefore, the limits of the house can be modified due to this evolution. A good example of 

“seed house” is the project Growth homes, designed by the architectural practice of Herman Hertzberger 

and built in 2002 in Almere. The project is formed by semi-detached houses, each one located next to the 

other. All the units have a basic space plus an external zone which can be filled in later according to the 

occupant’s desires.  
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Fig.73-74.Growth homes, Herman Hertberger, Almere, 2002.External views of the complex. 

 

The infrastructural system of the house in this case includes two floors. The ground floor accommodates a 

stair which separates the kitchen and the service from the living room and the first floor includes two 

rooms separated by a bathroom in the central position. For the initial arrangement of the open space, 

Hertzberger proposed different options so the user could choose the preferred one; an open external space 

without intervention, a glassed space as a greenhouse, or a partial occupation of it with different possible 

volumetric options. Each of the options had its own cost40. 

Most of the users chose the glassed zone which is used as a semi-external terrace before to the house 

entrance. However, some of the users were happy to use this space as an extension of the living room in 

the ground floor, or an extra space in the upper floor connected to the rooms of the infrastructure. 

Departing from this initial situation, the idea of the architect and the developer is that these spaces are 

occupied and filled in completely through the years. Since the project is relatively new, there have been no 

changes in these spaces until now. 

     
          Fig.75.Growth homes, Herman Hertberger, Almere, 2002. Possibilities of expansion of the house. 
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To sum up, through the analysis of these two case studies, it was expected to point out the importance of 

understanding a house not as an already made product, delivered in a specific point in time, but as an 

unfinished  system, a spatial-temporal process which can adopt different configurations and arrangements 

over time. The design of these two projects allows users to add and to remove elements, enabling the 

adaptation of the house to the changing needs of the inhabitants. 

For instance, the specific case of the terraces in some of our apartments buildings deserves a further 

reflection in this respect. It is quite usual to find terraces or balconies in our cities which have been 

occupied along the history of the building, incorporating these areas as internal spaces. However, in most 

cases these spaces are not designed to allow this appropriation and evidence a number of characteristics 

which do not facilitate the incorporation as an internal habitable space; changes in the finished floor level 

inside-outside, different materials and pavements, heavy façade components, structural elements as part 

of the façade etc. 

These circumstances, not only make it difficult to execute this appropriation at the technical level, but also,  

the final results for the internal space in most cases are not functional at all. In the same manner, since this 

possibility of extension is not recognized in the current regulations, it is often carried out in an informal 

way, by self-construction methods, which not only offer questionable results for the composition of the 

façade and aesthetics of the building, but also very often implement technical solutions which are not 

adequate. If, as it seems unavoidable, this possibility of appropriation was accepted or even promoted 

legally, and the architect anticipated it in the initial design and constructive solutions implemented, the 

possibilities which would come up in relation to the flexibility in the use of the internal and external space 

would be many more than in the current situation, and the subsequent clandestine reforms, and results 

sometimes terrible for the final image of the building would be avoided41. 

However, it is not only a design issue. The projects analyzed allowed a deeper reflection regarding the 

optimization of the area of the house in relation to the economic resources available. One of the main 

restrictions that we find in the use and enjoyment of our houses is the available space, which is limited by 

the initial budget for the construction of the house. Concentrating the initial budget in the basic and 

essential elements, reducing to the maximum the expense in the finishes or equipment which is not strictly 

needed for a first and decent occupation of the house, may allow us to invest the money in a larger 

available space, either as a double high space (interior) or as terraces (exterior) which can be occupied in 

the future. 

These kinds of optimization strategies are hardly explored in Europe nowadays, but are not only possible, 

but are those which constitute the day to day procedures in developing countries. Projects like Elemental 

Chile or the Previ in Lima, are just two of the well known examples of a common practice in a lot of cities 

where the lack of resources makes it necessary to look for alternative solutions. The site and services 

system, for instance, provides basic equipment of services and land, where the inhabitants build up their 

houses by themselves with the materials and means available. 

In the context of a situation dominated by a strong economic recession, where an important percentage of 

the European population can not access decent houses (20% in Spain), we can learn a lot from the 

developing countries, not as an imitative transposition of their procedures- the means we have available 

and the technological context in which we work are different-,  but for trying to adapt to our specific 

situation some of the optimization strategies which have developed through the years, due to the simple 

fact of being used to work in a context of shortage and need. 
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                      Fig.76. Elemental Chile, Alejandro Aravena and Elemental, Chile 2006. 

The case of the terrace already mentioned, can again be used as an example. A project where our initial 

investment concentrates on the basic infrastructural system and the internal necessary space, spending the 

money in those elements absolutely indispensable for a decent habitability, would allow us to achieve a 

larger total surface, incorporating to the project spacious external areas which, although unfinished, would 

be very valuable for future extension of the house, once the economic situation of the inhabitants has 

improved42. Some experimental projects carried out recently, such as the Mulhouse social housing project 

by French architects Lacaton and Vasal, are a good example in this respect.  

4.1.5. The technical and cultural qualities of the infrastructure. 

In Chapter 2 it was pointed out how architecture is in no way a timeless medium. So, we set out  a number 

of initial questions in regard to those buildings which have been able to respond  to the time factor in a 

better way; what are the common characteristics to those buildings? What are the means or strategies we 

architects have to design for the time factor? What must a building achieve to last forever? .In this respect, 

along this chapter, by means of analysis of the different “infrastructure types” and using the terms “the 

project of the support”, “the project of the façade”, “the project of the services” and the “infrastructures 

with open space”, we have exposed the possibilities and limitations of the open design in housing,  

developing a number of architectural strategies which may help to design for the unpredictable. 

However, in the course of the analysis, it has become increasingly clear that achieving this forth dimension 

of architecture is by no means exclusively a matter of design or using specific planning strategies. That is to 

say, ensuring the long life of the infrastructure is not only about designing an open system which can 

enable a flexible use over the years. If the infrastructure is to remain over time  it will need to achieve two 

extra characteristics; its technical and cultural qualities. 

When we talk about the technical qualities of the infrastructure, we refer to the need for looking at the 

building as a composition of subsystems, with the aim of identifying different lifespans, and designing and 

constructing each of the subsystems accordingly. As Steward Brand points out in his layers diagram43, due 

to the different lifespan of the components of a building and since each component does not constitute an 

independent subsystem -in most of the cases-, the intervention in a component usually affects the others, 

meaning on most occasions the actual demolition of the whole building. This takes him to define a system 

of six independent layers; the site, the structure, the skin, the services, the space plan and the stuff, which 

should always be kept as autonomous systems. Also, each of these layers can be subsequently divided into 

subsystems. 
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                                                    Fig.77.Shearing layers Diagram. Steward Brand. 

 

Some of the subsystems may be purely technical and they can not last for ever, like for instance the drain 

pipe and ducts or the partition system which needs to be changed every 15 years. In this case the technical 

solution implemented will consider the changeability as a basic condition of the subsystem. On the other 

hand there are components, those part of the infrastructural  system, like the structure, the access or the 

façade, which should be constructed and executed to endure, so this technicality should point to the 

robustness of these components, that is to say, their capacity to last longer.  However, these components 

part of the infrastructural system can not be built and designed as a merely and purely  technical strength, 

they need a cultural strength as well, otherwise the infrastructure will not last. To illustrate this point in 

regard to the double-quality of the infrastructure, we will refer briefly to two counterexamples.  

              
Fig.78. Traditional japanese temple.                                Fig.79.Robin Hood Gardens,London, Alison&Peter Smithson. 

 

On one hand, we have the well known case of the Japanese temples. These temples built in wood and by 

means of traditional construction methods, have been retained over a thousand of years, except that the 

method of retention is for them to be ritually rebuilt exactly in the same manner every 20 or 30 years. This 

is a counter example in the sense that such a temple lacks pure technical robustness, but has a cultural 

robustness which ensures that it lasts longer than any building with mere technical robustness. On the 

other hand we have the case of the many extremely robust modernist buildings in the United Kingdom and 

elsewhere, which are being destroyed and replaced by less robust buildings. In most cases these buildings, 

being made of pre-cast or sometimes pre-cast reinforced concrete, are extremely difficult to demolish but 

demolished they are, since –among other reasons- they do not currently have a cultural robustness. 
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Finally and to synthesize all the issues involved in this chapter, I will refer briefly to an Amsterdam canal 

house built in 1820. The house has four equal floors of 38 square meters which are reached from a steep 

central circular stair, which has its origins in shipbuilding. The house is enclosed by two two party walls with 

a centre to centre distance of 4 meters and two facades –one facing the street and the other the internal 

courtyard- set apart by 10 meters. The façade is a neutral element with sash windows distributed in a 

symmetrical composition. Bernard Leupen in his book Frame and generic space, explains the history of this 

house: 

Little is known of the first 100 year’s of the house existence. The deputy manager’s family lived 

in the raised main floor. Their house was entered at the front through a wide doorway, as wide 

as the windows. Next to the three metre tall entrance is a small room. The kitchen is at the 

rear. The second storey had space for two bedrooms, and under the roof was a partitioned off 

room which in all probability was the where the maid slept. Another middle class family 

undoubtedly occupied the house after the deputy manager’s family, and then another and then 

another. During that time there had been little change in the house’s internal arrangement.  

From the 1950’s onwards, however, the house went through its fair share of changes. A 

silversmith moved in and made his place of work. The alcove of the second floor was converted 

into a shower cubicle and the house was extended into the garden on the kitchen side. The 

silversmith set up his workshop in the small room next to the front door, latter being made 

extra secure with steel plating. 

In the beginning of the 1960s an actor took over the silversmith’s house. His friend, a ballet 

dancer, moved into the extension at the back. The sanitary facilities were overhauled. A small 

kitchen and an extra bathroom were added on the first floor after itself acquiring a small 

kitchen, could be let separately. The ground floor was broken open to house an art gallery. 

In 1988 it was all change again. An architect, an artist and a child of school age moved into the 

house, which was in a sorry state. The extension and the ground-floor kitchen were combined 

into a studio room and part of the former gallery space was a set aside as a darkroom. On the 

sleeping level, the third kitchen made its exit and a bath was installed in the bathroom. Whem 

after two years it transpired that the quality of the roof was not up to scratch, was a good 

opportunity to raise it slightly to create a spacious workplace for the architect with room for his 

books44. 

                 

                          Fig.80-81.Amsterdam Canal house, 1820. Left, general plans. Right, external view. 
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The construction of the infrastructure is simple but it has proved to be strong enough to last for centuries. 

Two thick boundary walls support the timber beam slab floors of the four stories. At the front and at the 

back, the house is enclosed by two solid brick facades set 10 meters apart45. Besides these structural 

elements, the façade and the stair –which constitute in this case the infrastructure-,  the rest of the space is 

an open plan which has accepted different arrangements over time. It was therefore designed as an open 

system, a neutral and incomplete infrastructure which has been able to respond to all kind of uses and 

needs.  

Also, deeply rooted in the local conditions of the region, that is to say in its climate, its material resources, 

its craftsmanship,  the Amsterdam canal house is a perfect example of cultural  robustness. Its particularity 

works within a social and cultural framework, that is to say, an understanding of the cultural order. To sum 

up, the Amsterdam canal house serves  to illustrate the three qualities I propose as essential characteristics 

for the infrastructure and therefore for a time based housing architecture; the open design system, the 

technical strength and the response to the cultural order. These three characteristics have ensured its 

validity in the long term and its capacity of evolution and transformation over time, achieving a sustainable 

housing model. 

4.2.THE USER IN THE PROCESS. 

The second factor to consider in the analysis refers to the way of managing the user decision making 

process. Through this chapter I will analyse the different possibilities we have to involve the user in the 

housing accommodation process. 

Firstly and considering that the field of research is the collective housing project, we can distinguish two 

levels or scales of user participation; the support or common part of the building, and the infill, the housing 

unit. As we will see in some of the case studies, in some of the projects, this participation worked at these 

two levels; the architects designed the collective part based on the brief agreed by the community, and the 

housing unit based on the individual preferences. Although in some cases we will refer to both levels, with 

the intention of simplifying the study, the analysis will be mainly focused in the user participation on 

relation to his dwelling. 

Similarly to the previous chapter,  based on the case studies analysed we can identify different levels or 

types of participation. On one extreme of this sequence of possibilities is the self-built house and most of 

the pioneer participation processes, in which the dweller has a total freedom of design regarding his 

habitat, without intervention of the architect or relevant professional. On the opposite extreme would be 

the way to proceed in most of the housing developments in Spain nowadays, where the user is totally 

excluded from the accommodation process, appearing only for the final occupation of the house. In 

between these two extremes, there are different variants and steps we can take. 

Along the same line as the rest of the work, in what follows I will define and analyze this different range of 

possibilities. In this analysis I will evaluate the advantages and disadvantages of each approach, identifying 

those which have had the best results and which of them are more convenient, depending on the context 

in which we work on.  

4.2.1. Freedom of design for the users. 

In this first approach, characteristic of most of the pioneer participation processes in the 60s and 70s, the 

role of the architect is limited to the design of the base building, in any of the versions explained, and the 
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technical issues, without getting involved in the design of the housing unit. That is to say, the user has  total 

freedom of the design of their habitat. 

The residential complex “Wohnen Morgen” (the dwelling of tomorrow) built in Hollabrun (Austria) in 1974 

and designed by Ottokar Uhl and Jos P. Weber, was carried out in this way. This project, formed by three 

volumes of three stories high was taken as an opportunity to introduce the SAR principles in Austria. 

The load bearing structure of these  three volumes consists of a prefabricated system of concrete beams 

and columns, with distances of 5.1 and 9.1 meters from axis to axis. The only fixed elements in the plan are 

the structure and service cores which constitute the basic infrastructural element. Inside this support 

structure the partitions can be allocated in different positions46.  

Besides this separation of primary and secondary structure, a system of modular coordination was also 

adopted with the aim of coordinating all the elements, allowing an open industrialization of the 

components. Also, the SAR methodology of “zoning” was implemented, with the intention of 

accommodating different uses in the floor plan. 

    
Fig.82-83. Residential complex Wohnen Morgen, Ottokar Uhl and Jos P. Weber, Hollabrun, 1974. External views.  

 

With regard to the participation, one of the main objectives of the project was to give the user an 

important role in the process. To this end the users were able to make the following decisions; 

Subdivision of the primary structure into individual dwellings (types). The outer shape of the building was 

then determined by the users. 

Size of the dwellings. As the users could determine the location of facades within certain limits, the size of 

dwellings could be tailored to individual needs. 

Subdivision of the dwelling into rooms. The construction system permitted almost any room layout. 

Organization of the facade. By means of a number of different façade elements that could be combined in 

any order. 

Finishing of the dwellings. The users had the option to do certain jobs themselves (like painting, tiling, floor 

covering, etc…). 

To facilitate the process to the users, the architects distributed among them, information and suggestions 

regarding the size of the dwelling, possible layouts, materials and cost, etc. They also built up a model of 

the complex. Within the level of control already mentioned, the users had total freedom of design. 
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Although the architects made themselves available to advice about the layouts, their role was limited to the 

technical part, since none of the users gave up the right to determine the final layout, designing  the 

dwellings by themselves47. 

The main argument exposed by the architects to claim for these procedures, is user satisfaction and the 

attachment of the users to their dwellings, which are literally an extension of themselves. Luc and Xavier 

Arsene-Henry, one of the pioneer architects working in participation processes explain in a debatable 

statement: 

Everyone should be able to fit out his home as he wishes, including the right to make mistakes 

as part of that freedom48. 

In the end, the resulting layouts which come from this approach are very unusual and somehow challenge 

the standards assumed in the professional architectural practice. To this respect Tatjana Schneider and 

Jeremy Hill explain in their book “Flexible housing”: 

Some of the plans thrown up by the pioneering participatory schemes would not pass muster in 

the first year of an architecture school, and certainly defy the touchstones of design elegance , 

but nonetheless provide for the users need. This is an example of how these participatory 

schemes challenge the norms of architectural practice. In handling over some control to users   

prior to occupation, the architect relinquishes the sense of authorship that is so crucial to the 

profession49. 

                        
Fig.84-85. Residential complex Wohnen Morgen. Left, Axonometric. Right, floor plan, bedroom without natural light.  

 

Actually, if we analyze in detail some of the plans resulting from this project and other contemporaries, we 

find all kinds of inefficiencies, bedrooms with no ventilation and natural light, rooms with no habitable 

dimensions, or plans which don´t make the most of the space or which could work better in another way 

(at the same time keeping the user preferences). 

Despite the irrefutable validity of the argument in favor of the residential satisfaction, and although it is 

innate to human beings the need and desire to make his dwelling, it also seems doubtful the quality of 

what it is planned in isolation. The technical role of the architect required in the participation processes 

does not seem to be related only to the construction, structures and installations, but also to the proper 

operation of the project. This takes us to the next type of participation, the collaborative design. 
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4.2.2. Collaborative design. 

This participation type consists in a collaborative process of architect and user which enables one to obtain 

a proper design for the dweller. As if it was the case of a single family house, a consultation process is 

carried out, so the internal layout is designed in a collaborative way based on the needs of the inhabitant. 

The architect in this case acts as an interpreter, translating into built form the preferences of the user, 

warning him with regard to technical limitations and  advising about design possibilities. In this approach, 

the good operation of the process and the final results, will depend mainly on the relation of the parties 

involved; that is to say, the empathy, common sense, coordination and cooperation existing between the 

user and the architect. The Hendrik Nord Project, built in Amsterdam in 1998 and designed by Lette 

Architecten is a good example of this.  

Within the old parts of Amsterdam it is often difficult to find accommodation. This situation led five families 

to create an alternative solution, selecting a site that offered space for 28 apartments. In this way, it was 

the families themselves who self-managed the whole process. Building for themselves allowed the families 

to save money (without the participation of intermediaries), which was invested in extra quality and 

materials, common spaces and extra attention to the architecture50. 

              
    Fig.86-87. Hendrik Nord, Lette Architecten, Amsterdam, 1998. Left, external view. Right, façade detail . 

 

The site found was a small plot situated closed to Western Park, in a 19th Century district located in a 

central area of Amsterdam, characterized by sober brick constructions typical of the Dutch residential 

architecture. In  architectural terms, the complex was conceived both as an independent entity, and as part 

of the city. Tall brickwork towers alternate with lower horizontal facades in wood, referring to the 

brickwork corner sections of adjacent buildings. The design of the complex features a gradual transition 

from public to private. A central entrance with internal corridors gives access to the building linking to a 

series of galleries, which following the “Unite model”, and facilitate access to the duplex apartments. In this 

way, all the flats have a double aspect,, so they have views to the street and the internal courtyard. 
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Fig.88-89. Hendrik Nord, Lette Architecten, Amsterdam, 1998. Left, external view. Right, floor plans. 

 

The decision making process was divided into two parts. Previously to the choice of the apartments, in 

several meetings, the users discussed about the collective part of the building; the brief, the number of 

dwellings, cost, the common spaces and the flat types. After an agreement was reached in this respect, the 

brief was handed to the architects who, based on these requirements, designed the complex.  

In a second phase the design of each housing unit was carried out. In most cases the service shafts are 

located in the centre of the unit, so the kitchens and toilets can be grouped in that position, freeing up the 

rest of the space. The structure is located in the façade and within the partitions dividing the houses, 

generating an open space in the interior of the unit. 

In this second phase, the architects set up a consultation process, meeting each family on three occasions 

to determine the final layouts. Willem Van Seumeren, architect of the project states; 

The meetings with the families were very intense and the one hour established for each 

meeting was always too short. It was about giving form to the dreams of those people, so it 

was a very personal process where there were a lot of expectations51.  

The architects declared that the collaborative process worked on a perfect way in almost all cases.  

The design process worked as a cooperation process between the both parties involved. Of 

course if the user proposed something non-functional or non-viable it was our obligation to let 

him know that it was not a good solution. This was not a problem, in this sense, it was a very 

enriching process for both parties52. 

The final result is a great variety of layouts, all the flats are different, although despite this diversity its 

construction remained highly economical. To sum up, all the parties involved considered the project to be a 

very successful experience. The self-managed process and the distinction of these two levels of control (the 

collective part and the housing unit) have created a very strong community feeling, but also a particular 
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satisfaction of each family with regard to his dwelling. Each user respects each other´s privacy and at the 

same time seek to maintain their mutual commitment53.  

Also, the architectural quality of the complex serves to prove how an open participatory process managed 

and organized in the proper way, in which the professional responsibilities are clear, and where the 

relationship user-architect finds its adequate balance, does not necessarily have to generate bad 

architecture. 

Despite all these advantages, from a practical point of view, the main limitation of this approach is the extra 

effort made by the users to self-manage the whole process. The reality is that the capacity of initiative, 

organization, cooperation and collaboration that the users proved to have all along the whole project was 

commendable. This fact takes us to think how difficult is that this kind of processes can happen very often 

in a spontaneous way. Actually, after this experience, in the Netherlands small professionalized associations 

have come up, with the aim to take control of the process, helping users to find the site, the architect, 

taking care of the negotiations with the builder, the legislation and permission etc.; The reality is that, if we 

want to promote the feasibility of this kind of project, we should think about professionalized and 

established structures with a self-management ability.  

Also, in regard to the collaborative design approach, the main problem in this consultation process, in 

which the architect has to meet every single user, is the sort of efficacy of the process, especially if the 

number of dwellings increases. In this sense, it seems necessary to consider alternative channels or tools, 

which allow management of the process in a more efficient way. 

4.2.3. Appropriation vs Participation. 

The concept of appropriation was set out for the first time by the Dutch architect Herman Hertzberger in 

the project Diagoon houses in 1974. This residential complex is located in a low density area in Delft 

(Hollland), and it is formed by eight houses of three stories high.  

                  
      Fig.90-91.Diagoon houses, Herman Hertzberger, Delft, 1974. Left,axonometric of the complex. Right, external view. 

 

The design of the houses is based on a number of stories staggered one on top of the other creating a 

suggestive double high room and a continuous space which facilitates the views between the different 

areas. Each house has  two fixed elements, the stairs and the services (kitchen and toilets, located one on 

top of the other) which articulate the rest of the space. 
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Besides these two elements, the rest of the space is an open plan without partitions, which accepts 

different subdivisions and can be interpreted by each user according to his needs. Apart from Hertzberger´s 

smart design, the interest of this project  is that the houses were delivered to the users unfinished. That is 

to say, the layout is to an extent incomplete so the dwellers decide how to divide and use the space 

according to their own interpretation, and based on their experience and contact with the house54.  

              
     Fig.92-93.Diagoon houses, Herman Hertzberger.Left, floor plans. Right, internal view. 

 

Also, the external terraces were designed as appropriable spaces so they could be converted in internal 

spaces of the house. What Hertzberger designs is a half-product as he says, which can be completed in 

different ways. 

What has been designed should be seen as an unfinished framework. The carcase is a half 

product which everyone can complete according to his own needs55. 

Herztberger´s view on the way to involve the user in the process varies from the traditional way of 

understanding the participation. 

…my view on user participation is quite different from what others seem to understand: it´s not 

about doing what people want, but to stay close to the everyday life, to the people, so we know 

how to plan and build basis structures which they can use as they want, structures which 

people can appropriate. I have never quite understood this thing of sitting in a table with the 

future users so they can decide. In my view, the profession of the architect includes a 

knowledge which can or must be at user´s service. It´s about using that knowledge to create an 

environment and conditions in which people can do things by themselves56. 

Hence, according to Hertzberger, the role of the architect in housing design should be to create a 

framework, and scenery which allows the interaction between form (architecture) and dweller. In this way, 

the form itself suggests different possibilities of appropriation, the user selecting the preferred one with 

their activity and direct relation with the dwelling. It’s worth mentioning how in this form of participation, 

the “natural relationship” identified by Habraken works at its real dimension (even more than in the two 

previous scenarios), since the relation and interaction between dweller and dwelling happens in a real 

magnitude. The user defines how he wants to live based on the relation, experimentation and direct 

contact with the actual built form.  
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To facilitate this appropriation, Hertzberger provided the users with a manual containing different 

possibilities of layouts and designed a system of closets and partitions, which could be easily assembled, 

manipulated and placed directly in its position by the users without external help. The different 

interpretations, modifications and additions which have enabled these houses (Diagoon) since its 

construction, give a solid base to the results that this approach offers.  

                   
          Fig.94-95.Diagoon houses, Herman Hertzberger.Left, variants of appropiation. Right, infill elements. 

 

There have been other similar experiences, which happened afterwards taking this procedure as a 

departure point. Among them, it is worth highlighting the housing complex for workers in Nemausus by 

Jean Nouvel, carried out in 1985, and the social housing in Mulhouse by Lacaton & Vassal in 2005. Each of 

these projects makes its own interpretation of this approach, since the basic infrastructure can allow 

different degrees of finishes, but all of them build on top of Hertzberger’s initial proposal. 

This kind of procedures may be a good alternative to avoid unnecessary post-occupation reforms  which 

imply an extra cost over the final price of the house. Current statistics about internal reforms show how an 

important percentage of these transformations happened right after the occupation of the house, implying 

an additional cost to the final price of the dwelling. These statistics are clearly related to the “natural 

relationship” identified by Habraken, and according to which the human beings need to posses and 

colonize their surroundings to identify themselves with it. If there is no appropriation, intervention or 

modification, there is no identification, and therefore there is no satisfaction and care of the house.  

        
      Fig.96.Nemausus. Jean Nouvel, Nimes, 1985.         Fig.97.Mulhouse, Lacaton y Vasal, Mulhouse,2005.  
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Also, it is worth mentioning the possibility of reducing costs for a first occupation of the house. In the book 

“La vivienda contemporanea; programa y tecnología”, Ignacio Paricio explains that the indispensable 

elements for a first and decent occupation  of a house constitute only 70% of the construction cost of our 

houses, 30% being dispensable elements (finishes, equipment, installations etc…)57. This kind of strategy, 

could be implemented in the specific scenario of social housing, in order to reduce costs and facilitate 

access to housing to those people in a worse economic situation. 

 

However, it is necessary to make two final points with regard of this approach. This kind of procedure 

should always include a manual of technical and use recommendations, so the dweller knows how to 

appropriate his house, how to finish it and make the most of it. That is to say, we should put at user´s 

disposal all the tools and means needed to facilitate the appropriation, either through technical elements 

easily manageable by the users or through facilitating contact to the relevant professional and technicians. 

Undoubtedly the current evolution of the bricolage and the do-it yourself systems, largely facilitate the 

interaction of dweller and dwelling and therefore this kind of strategy of occupation. However, we can not 

forget that this is an issue where we should consider the particularity of the inhabitant. Whereas there may 

be people who don’t find trouble or even enjoy assembling a closet or a plasterboard partition, it is also 

true that other people may not be able to, or simply would just prefer not to do so. 

This is why, in any case the option of delivering the house finished should always be considered, if that is 

what the user wants. The reality is, that from the practical point of view, to deliver an “uncompleted 

house,” against the desire of the user or without facilitating the means which ensure an easy appropriation, 

may be as inconvenient as receiving a finished house which does not match our needs. This is why it is the 

obligation of the architect and developer, to offer detailed information about the different options and 

actions that the users can take regarding their dwelling. 

4.2.4.Posibility of choice among options. 

The appropriation concept proposed by Hertzberger is compatible with the next participation “type”, the 

possibility of choice among options. When we use the term “possibility of choice among options”, it is 

understood that the future inhabitants can choose among different options of finishes, equipment, layout 

etc… which have been proposed by the architect. 

 In a similar manner to the previous scenario, this approach offers different interpretations, since as we will 

see, this possibility of choice can work over different components or sub-systems  of the house. To study 

this approach further, in what follows we will refer to two projects carried out recently in Spain; the project 

for 84 VPO apartments in Vitoria designed by Cooperactiva architects in 2010 and the 8 houses project in 

Alcala by La panaderia architects in 2006.  

The 84 VPO housing project was carried out by Cooperactiva architects with VISESA, developer of public 

housing in the Basque country, and it is located in Zabalgana, a new urban development in the suburbs of 

Vitoria (Spain). The housing block has a “U” plan formed by two parallel blocks of four and is nine stories 

high linked by a smaller volume which accommodates retail spaces. Each of these blocks includes six 

apartments per floor, which are accessed through three cores serving two dwellings to each one. All the 

apartments are double-aspect, facilitating correct illumination and cross ventilation. 
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     Fig.98-99.VPO Zabalgana, Cooperactiva arquitectos, Vitoria,2010. Left, general plans. Right, infrastructure plan. 

 

The measurements of the blocks allow a repetition of the structure and the access cores, which enables the 

existence of three different apartments, all of them 14 meters wide. The services are located in the centre 

of the floor plan, acting as a pivoting element which frees up the rest of the space. Departing from these 

premises and keeping the main living area facing the west (for better sun exposure), it is possible to achieve 

a flexible apartment type which allows different subdivisions58. 

One of the main objectives of the project was to incorporate the user as a participant in the 

accommodation process. To this end, the architects proposed the basic system already mentioned, with the 

intention of delivering the house as an empty space (loft) or subdivided in different ways. However, the 

current housing legislation in the Basque country already regulates the number of rooms in relation to the 

area of the apartment, so these different options were reduced considerably, since each typology musts 

include the number of rooms already specified59. Finally and within these limitations, the architects 

designed four different arrangements for the apartments, from which the user could choose the preferred 

one. To facilitate this possibility of choice, VISESA, the developer, organized a series of meetings with the 

future inhabitants, explaining to each of them the different options. 

 
      Fig.100. VPO Zabalgana, Cooperactiva arquitectos. Different options of internal arrangement.  
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Besides other considerations, the project is of great interest to evaluate in a more pragmatic way the 

changes and limitations which imply and open participation process in relation to the conventional 

procedures. The main inconvenience comes from the possible delays in construction, since its course may 

be affected and conditioned by the choices of the users, the draw to allocate the houses to the future users 

and the possible renunciation of some of the awarded owners. Hence, it is important to know the future 

user as soon as possible to avoid possible delays in the construction schedule, and the election of the floor 

plan can not be held up later than the date the structure is finished. Secondly, and as we have already 

mentioned, the inflexibility of the current regulations has largely limited the variety of floor plans 

arrangements and therefore the possibility of choice for the user60. 

To sum up, the experience allows one to draw some conclusions for the future. First, the need to 

reconsider the current housing regulations if we are to explore the real potential of an open process, aimed 

to respond to the diversity characteristics in our society. Also, it seems necessary to go trough the 

processing model and administrative system adequating it to these kinds of projects, if we are to improve 

the efficacy of the process and hence to facilitate the implementation of this kind of iniciative61. 

As we have already mentioned, the methodology of possibility of choice can work at different levels, 

allowing different interpretations, since this choice can include different components or sub-systems of the 

house. In the previous project this possibility of choice operated only at the partitioning level (scenery), 

since the current housing legislation in the Basque country does not allow one to extend this possibility of 

choice to other components of the house. In what follows, I will refer to the housing project in Alcala, 

carried out by La panaderia architects in 2006.  

This project is located in a low density area close to the centre of Alcala de Guadaira, a small town close to 

Seville. Its situation makes the most of the local and metropolitan scale, within an urban consolidated zone, 

which at the same time does not lose the character of the city. The building is raised on top of a steel 

structure of four heights and accommodates eight dwellings which are combined surrounding the access 

core located at the centre of the site. 

                
              Fig.101. House + or -, La panaderia architects, Alcala de Guadaira,2006. Image of the complex 

 

 The different typologies and terraces create an irregular volume which adapts itself perfectly to the 

context. The external spaces, terraces and courtyards, characteristics of the popular Spanish architecture, 

play a key role in the project, allowing proper illumination of the dwellings, also enabling the relation 

interior-exterior which visually extends the horizon of the houses. All the houses are different, but they can 
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be divided into two basic groups, simplex apartments, of 45 square meters, and duplex apartments with 70 

and 80 square meters62.  

One of the main objectives of the project was to formulate new strategies in relation to user participation, 

with the intention of making the user part of the design. To this end, once the users decided the unit 

preferred in the complex, they were asked to make decisions over different aspects of the house;. 

partitioning system, kitchen equipment, bathroom equipment, floor finishes, wall finishes, ceiling finishes, 

courtyard finishes, sun energy and finally the possibility of choosing a car park place or not. Among these 

different aspects of the house, they were offered a choice between the – option, base option and + option. 

Each decision taken implied a rise or fall in the overall price of the house63.  

This procedure allows one to adapt the house to the users needs and preferences, and also to their 

economic budgets. The final difference between the + option and the – option implies a 25% saving on the 

final budget. Most users went for the basic option, in any case, this open system, allows users to update 

and improve the house over time. Hence, the user could go from the  - option to the + option if required64.  

                                
                       Fig.102-103. House + or -, La panaderia architects. Left, external view. Right, internal view. 

 

This approach is of great interest, since it constitutes a valid alternative in relation to the user participation 

as it has been traditionally understood. Although in this way the user does not have total control over the 

design of their dwelling, the methodology allows them to achieve a personal habitat adequate to their 

needs. From the point of view of the implementation it constitutes a good alternative; the possibility of 

choice among different subsystems allows one to organize, systematize and speed up the decision making 

process, as well as (this will depend on the architect who proposes the options), to ensure the final quality 

of the dwelling. 

As already mentioned, this procedure admits different interpretations since the possibility of choice can be 

extended to the façade, the frames or even to multiply the possibility of choices over each component of 

the dwelling, allowing the user to pick from a great variety of options. This approach is therefore of special 

interest when we associate the possibility of choice to the construction by sub-systems. If we managed to 

divide and construct a house by autonomous and independent components and there was a modular 

coordination among their manufacturers, the user would have a great possibility of choice between 

different ranges, qualities and performances offered by the industry. 
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This is not only possible, but to another scale, is what happens as a common procedure with kitchens. Its 

construction by subsystems and modular coordination allows the user to select among a great variety of 

options offered for each of the components. Not so long ago, the kitchen used to be an integral part of the 

building. Nowadays, at least in Spain, no developer will any longer install kitchens in houses put up for sale: 

he expects the buyer to order his kitchen directly from a dealer. 

 If we want to extend this possibility of choice from the kitchen to the rest of the dwelling, creating an 

integral modulated system for the whole apartment, which facilitates the possibility of choice of the user, it 

will be necessary to work on the (nowadays short) collaboration and cooperation between industry 

(manufacturers), builders, designers (architects) and future inhabitants (issue which I will deal with in the 

next section). 

To conclude, I consider it necessary to add a final comment regarding the possibility of choice among 

options and the comparative with other industrialized products available on the market. I think it is 

convenient to make a distinction between an open housing project and other marketing procedures in 

relation to the capacity of the user choice, which are commercial strategies to build customized houses 

instead of open houses. The first scenario places the user in the centre of the process and allows the 

inhabitant to make relevant decisions regarding their dwelling and facilitates at the same time the 

transformation and evolution of the house over time. The second option allows a superficial customization 

and personalization of the house (tuning) and it is nothing but a commercial strategy to sell the house 

easier and for a higher price. This tendency is dangerous since it empowers the idea of a house as a 

consumer item instead of as a basic necessity. 

The possibility of choice among options is a valid procedure in relation to systematize the process of choice 

and management and therefore ensure an efficient production (as well as it happens with other 

industrialized products), and also to achieve a dwelling adequate to the users needs. However it is worth 

pointing out two considerations; this possibility of choice should go beyond the superficial customization, 

and the user should be able to make fundamental decisions about the size, position and arrangement of 

their dwelling. Also, this procedure must enable an easy appropriation and possibility of modification of the 

house, this approach being compatible with the one previously described. 

4.2.5. The new methods of participation. The informatics and on-line work. 

Lastly, I’m going to refer to the possibilities that new technologies and design tools, the informatics applied 

in architecture, the network coordination and the new on-line social platforms, offer as an alternative to 

the traditional participation process and after all, to the way in which the housing accommodation process 

is managed. In previous years, one of the most powerful aspects developed by the informatics in relation to 

architecture lies in the capacity to optimize building processes. It is this group of tools , thanks to the 

advantages they offer, which improve these processes, the ones which probably end up making room for 

themselves in the collective housing design65.  

These tools can, to a great extent, facilitate and speed up the work of architects, engineers, builders and 

why not, to introduce future users to the process. Some new softwares, not extended yet, like BIM 

(Building Information Modelling), have already announced what may be a new paradigm. This program is a 

3D modelling system, data manager and creator,  used to design and construct buildings, which facilitates 

the interdisciplinary coordination and cooperation through the visualization and access to the relevant 

information for each of the participants.  
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The potential offered by this kind of program has been partially used, in singular and big scale projects with 

the intention of improving the coordination of the agents involved in the building process or to resolve 

complex structures making the most of its possibilities of calculation. The interesting thing, from our point 

of view, is that these tools can enter the ground of the collective housing design, involving the user as a 

new participant in the process. In this manner, the capacity of management of this new informatics 

program would allow this to work from the start of the process with direct implications and without 

intermediaries of the final inhabitant, allowing contemplation of his specific and particular spatial demands 

and revolutionizing from scratch the way in which the participation has been understood traditionally66. 

Also, the potential of this software, may be of great help to avoid standards which prevent the industry 

from offering specific and customized solutions for each user. Actually, it is already possible to work with 

platforms  able to optimize individual solutions at different levels of design, being worthwhile in every 

aspect and not resulting in painful deadlines, costs or extra-effort for the developers (public or private). To 

achieve this, only one basic and elemental condition is needed; the digital production system must be 

continuous among all the participants in the process, including future users67. Santiago de Molina, architect 

from Madrid, explains in a recent paper his take on this new scenario: 

Knowing in advance each of the future residents and giving them the possibility to self-manage 

their own modifications is a latent task within an integral and flexible management system, 

able to organize and to anticipate the consequences of the successive alterations introduced 

along the process. Also, it already seems feasible to generate community feelings even before 

occupying physically the building; to participate not only in the arrangement of the housing 

unit but also in the common elements, to provide transparency to the process or to create 

participation and information means for the inhabitants of the adjacent buildings thanks to the 

specific development of the social networks associated to these constructive processes, are all 

of them possibilities hardly and badly explored67. 

Despite these latent possibilities, there are just a few experiences which have explored the real potential of 

this new tool. Among them, the project Sato Plus home built in Arabianranta (Finland) in 2003 stands out. It 

combines the interactive possibilities of the internet with the open building principles. This project was the 

winning entry for a competition organized by the municipality of Helsinki in collaboration with Tekes 

(National agency of technology of Finland) and which was carried out in 2001. The main objective of the 

competition was to promote the design and construction of housing focused on the user, departing from 

the open building principles, the separation of support and infill, and the industrialized construction. 

      

 

 

 

 

 

   Fig.104-105.  Plus home, Helsinki, 2003. External views of the complex. 
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The entries for the competition should submit, besides the architectural proposal adequate to the site and 

specific context and the technical solutions which facilitate the construction of an open system, a 

management and  collection of data process efficient enough to meet the user requirements in a direct and 

individual way. That is to say, the competition  was conceived as a multidisciplinary approach, where 

architects, manufactures, builders and data processing companies worked together to submit an integral 

proposal68. The site of the competition is located in Arabianranta Shore, a new residential development 

built close to the seaside and five kilometers from the centre of Helsinki. The winning project of the 

contest, Sato Plus Home was built in 2005 and is formed by two buildings of five and six stories. The project 

accommodates 77 apartments from 39 to 125 square meters, and it includes a retail space,  workspaces 

and common spaces for the community on the ground floor.  

 
   Fig.106.  Plus home, Helsinki, 2003. Typical plan. 

Each block has a width of 14 meters and includes three cores which facilitate access to four apartments. 

The structural system is coincident with the façade and is formed by steel columns and precast concrete 

slabs . The kitchens and toilets include the technical floor to facilitate the posterior reforms. In this way, an 

open system was developed with the aim of facilitating different kinds of layouts69. The interest of the 

project is, in relation to the previous ones, in the way in which the whole process and the participation of 

the user was managed, aiming to facilitate the interaction of parties involved and which explores some of 

the possibilities already mentioned. To this end, Tocoman, a BIM software provider company, developed a 

new informatics system accessible on-line by all the agents involved and which constituted the pivoting axis 

around which the project was organized. This program included two subsystems inter-related; a 3D 

modelling program and an interactive on-line system which allowed the participation of users. 

           
            Fig.107-108.  Plus home, Helsinki, 2003. Data & internet servcices software. 

In this manner the architects worked on the design of the building by means of this 3D modelling system 

(archicad). This software allowed them to work on-line with all the agents involved  in the design and 

construction, and it is also connected to the data based of materials, quantities, costs, sells and user 
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decisions. Therefore, it is possible to keep all the information of the project centralized and not spread in 

different places, avoiding different versions of the same information and recognizing instantly any kind of 

modification.   

As has been said, the decision making process was managed on-line, by means of a five step system, which 

allowed the user to personalize their house. The open plan system and the position of the structure in the 

perimeter, allow different combinations of apartments, which can adopt different sizes70. Also, for each 

size, there are three possible layout arrangements, in which the position of the services and the rooms 

varies. Hence, the user can choose the position in the complex, the size, and the layout of the house based 

on different possibilities offered. 

     
Fig.109-110.  Plus home, Helsinki, 2003. Data & internet servcices software. 

Moreover, the system allows the user to choose different options of materials, finishes and equipment. The 

options for a fixed price include wood floor and tiles with 3 and 4 alternatives for each option respectively. 

In the case of the bathroom the user can choose from different options of colour tiles and materials. Also, 

the glass for the windows can be chosen. Based on these options offered, users designed their houses 

within those limitations. Each of the decisions making and modifications later in the process of decision 

were registered in the model of the building. Once the user has finally chosen his dream house, the final 

plans, quantities, materials, and costs are available for the builder, developer, architect and providers71. 

          
Fig.111-112.  Plus home, Helsinki, 2003. Data & internet servcices software. 

 

 



                     Open Building in the collective housing of the XXI century. Possibilities and limitations 

74 

 

Analysis by factors 

4.3. THE SPECIFIC TECHNOLOGY. 

The first two parts of the analysis have defined the strategic position of the research in relation to the open 

design and the user participation. This third section focuses on the specific technology characteristic in 

Open Building practice. Using the term specific technology, is intended to refer to the whole set of 

strategies and construction solutions conceived under the premise of understanding the dwelling as an 

open system. Within the context of an ever changing reality –as already described in the chapter Housing 

and society-, we must think of new means to offer alternatives to the usual conventional strategies.  

The answers must be capable of adapting to an endless list of factors which make up a complex reality, 

incorporating flexibility and adaptation as a basic condition of the habitable space. The idea of flexible 

spaces means, amongst other design strategies, considering a correct use of the different systems which 

come together in the making of a house: structural systems, facade, installations and fit out systems, which 

must be designed to allow a maximum evolution and adaptation to  the changing needs of users72. 

4.3.1. Proposal. The technical devices. 

Under this premise, the aim of this chapter is to arrive at design and construction devices which facilitate 

the adaptation of spaces to different lifestyles, with the resident as the main axis in the design process of 

his habitat. These technical devices can be implemented in different sceneries and contexts, depending on 

the specific requirements of the project. The strategy is guided by a search for building systems which do 

not turn into obstacles for future alterations of the house. Looked at in a flexible and open manner, they 

can become technical elements which, for instance, allow the increase of surface of the house, the 

modification of the internal arrangement or  easy updating of installations73. To this end, making the most 

of the division established in the section Form and control, it is proposed to develop a catalogue of 

technical devices running through the different scales of the infrastructure, structure, envelope, services 

and fit-out elements. The main aim is to utilize as a project tool the features and characteristics positively 

identified in the analyzed projects.  

                                                              
                                                       Fig.113. Layers-scales of the infrastructure 
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6- FINAL REFLECTIONS.

It is possible that some of the conclusions of this research have  already  been formulated by the reader, 

along the exposition of the different approaches and projects. In any case, this final chapter summarizes as 

a synthesis the main results and outcome of this work, aiming to suggest new lines of investigation. To do 

so, this final section has been organized following the “open structure” established for the rest of the work. 

The possibilities of the open design and user participation. 

The first section of the analysis, Form and control, has dealt with the open design possibilities and 

limitations. The objective of this section has been to study the relation permanent-variable, aiming to 

develop a set of design tools and strategies which facilitate to design in a flexible way. By means of the 

different “infrastructure types”, and using the terms “the support project”, ´the perimeter project”, the 

“services project” and the “infrastructures with open space”, it has been attempted to expose the whole 

range of possibilities that the open design in housing offers. 

Each of the “infrastructure types” offers different possibilities so all of them may be valid depending on the 

place, context and circumstances, difficulties of implementation and actual requirements of the brief. Our 

task as architects should be to work closely with our clients, explaining the different possibilities of the 

open design and different steps they can take, studying which of the options is the most convenient in each 

situation. 

In the same manner, the aim of the second section, The user in the process, has been to explain the 

different types or levels of participation, and studying the alternative ways to integrate the inhabitant in 

the accommodation process. Leaving aside some radical approaches characteristic of the pioneers user 

participation processes, which gave total freedom to the inhabitant in the design of their houses –assuming 

the absence of the architect in the process-,the rest of the approaches studied help to illustrate how the 

participation is a valid mean for the definition of architecture. The case studies analyzed illustrate how a 

well-organized open process, in which the professional tasks are clear and the relation user-architect finds 

the right balance, can allow the achievement of adequate design solutions at the unit and at the common 

part level. 

Each of these participation types could be more or less convenient depending on the circumstances; the 

number of dwellings, the budget, the management model, the developer, and the technological context in 

which we are working. Among these different options, it is worth mentioning the possibilities that the new 

design  methods and technologies offer to revolutionize from scratch the way in which user participation is 

managed in collective housing.  The possibilities which these new design tools offer, may imply a change of 

paradigm in the field of architecture and building construction. To provide them with content and make the 

most of them in the specific scenario of collective housing –changing from scratch the way in which the 

participation has been understood traditionally- will depend to a great extent on the real will of the parties 

involved in the accommodation process (politics, developers, and architects), to involve the user in the 

decision making process. 

An open system of possibilities. 

These first two parts of the analysis, open design and participation, are brought together in the double 

edge table at the end of the Case studies section (page 95), which should be considered as one of the main 

outcomes of the work. The first reflection about the table has to do with the diagonal position of the case 

studies in the template, which shows a clear relation between the open design and user participation. 



                     Open Building in the collective housing of the XXI century. Possibilities and limitations 

98 

 

Final reflections 

Those case studies which are more radical in their view and understanding of user participation (left of the 

table), are also those  which are “more open” in terms of design (top of the table). And the opposite is also 

true; the projects which understand the user involvement in a more “relaxed   way”, are those which are 

“less open” in terms of design.

This is not a coincidence,   but it has to do with the difficulty of implementation of Open Building. The more 

open a project is and the more freedom of design we give to the user, the more difficulties of 

implementation we will find to complete it in real practice. This is why these two factors usually come 

together, and the most radical projects and experiments are located in the top left of the table and the less 

extreme (less difficult to implement), are on the bottom right. The table can be read from top left corner to 

bottom left as more difficult to less difficult to implement. 

The table is a good way of showing how there are quite a few possibilities (gaps in the table), which have 

not been tested thus far, mainly those in the top right and bottom left of the table. We could think for 

instance of a scenario infrastructure as skeleton + possibility of choice, or infrastructure as service + 

appropriation etc. The table also shows how the  possibilities of the new ways of participation are still a 

new field to be explored.  It is worth remembering at this point, that the projects selected for the analysis, 

have been intentionally picked up to cover as many variants of Open Building as possible, so these voids in 

the table are scenarios still to be explored. To sum up, the aim of this table has been to set up an open map 

of approaches to the topic, an open structure of possibilities which serves to define what Open Building is. 

The table shouldn´t be seen as an end itself but as a mean which can be used as a tool for further research 

and that can continue to be developed in a more complex way.  

The specific technology. 

Section three, The specific technology, has dealt with the technical issues.  The aim of this chapter has been 

to arrive at design and construction devices which facilitate the adaptation of spaces to different lifestyles, 

with the resident as the main axis in the design process of their habitat. In the same line than the rest of 

the work, it has been developed a series of technical devices which can be implemented depending on the 

specific requirements of the project and the technological context in which we are working. 

As we have seen in the section three, the approach  to Open Building departs from the separation of layers, 

which is based on the understanding of a house as a composition of subsystems. Under this premise, and 

making the most of the division established in the section Form and control, the intention has been to 

develop a catalogue of technical devices running through the different scales of the infrastructure, 

structure, envelope, services and fit-out elements. The main aim has been  to utilize and develop a project 

tool departing from the features and characteristics positively identified in the analysed projects.  

These devices should not be understood as specific building systems that can be implemented straight 

away, but as an open set of tools which may be of help to develop new construction systems and design 

methodologies in the future. In this sense, opposite to most of the building techniques developed in Open 

Building practice, which as a hard technology proposes quite sophisticated and not always available 

products, the devices propose to look for a kind of “domestication” of the Open Building, pointing to 

accessible and easy usable solutions, with the intention of empowering   the user to take control over their 

dwelling. 
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Case Studies. A tool to evaluate  “the openness”  of collective housing projects. 

In Chapter 5 The case studies, all the projects studied are collected and classified following the three factors 

considered in the analysis. In this section, by means of the findings of the research, a new way of looking at 

buildings has been developed considering these factors, which can be used as a tool to evaluate the 

performance of a collective housing project in relation to Open building.  

External factors to consider in Open Building implementation. 

The analysis of this research has focused on the three factors which are inherent and implicit to Open 

building practice, regardless of the area in which we are working. That is why the table and the devices 

developed are in principle universal, and valid in different situations. However, as explained in the 

introduction, the Open Building implementation is a wide and complex topic which goes beyond the 

architectural design or user involvement and is affected by other external factors which vary depending on 

the context. In short, these factors can be summarized in three ways; the different housing policies and 

development types, the management and property system, and the housing regulations and legislations 

(specific to each country and region). 

             

                               Fig.114. Factors analysed and variants subject to specific context 

 

 

In relation to the different housing policies and development types, along the case studies we have seen 

different options, such as private or public developers, cooperative organizations or housing associations. 

Each of these models, presents a different setting in which Open Building can be developed in a different 
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way. All of them, may be valid, but the Open building version and its way of implementation will  be 

different in each case. For instance, if we are working with a housing association, it is fair  to think about a 

deeper user involvement in the process than in the case of a private developer or even a public institution.  

With regard to the different management systems (property or rental), there are also different options 

which come out of the separation of infrastructure and infill. In some cases the infrastructure may be 

owned by a private developer and the infill may be the property of the user, sometimes the infrastructure 

may be the property of the developer and the  infill may be rented by the user or in certain occasions both 

support and infill may be the property of the user. There are different scenarios which will also need to be 

tested again with the different infrastructure and participation types.  

Moreover all these variants, typological, technological and organizational have to meet also the 

requirements in the regulations of each specific region and country, the third factor which, externally, 

affects to Open Building practice. In short, these three external factors changing in each specific context, 

will need to be confronted to the already studied variants so it can be developed specific Open building 

implementation models suitable for each particular context. The double edge table can become then a 

much more complex table. 

To sum up, despite this research was originally approached with a very specific aim, the output of this work 

is finally the opposite; an open system of possibilities.  Sometimes, investigation brings these kinds of 

surprises and the results do not always coincide with the original intentions. In any case, I consider that the 

main objective of enunciating and defining possible settings, which may open up new opportunities and 

ways of thinking and in short, to offer new alternatives to the conventional production of housing, has been 

entirely achieved. 

In this sense it is important to point out that this research has to be understood as a tool and means for 

further research and investigation. That is to say, the research has been built as a tool for a further field 

work about the possibility of implementation of this way of building in new environments. What the 

research offers is an exposition of the casuistry and different approaches of Open Building so that later on, 

the difficulties or possibilities of “physical” implementation can be studied in each specific context. 
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8. APPENDIX. 

  8.1. Interview to John Habraken. Apeldoorn (Netherlands), 14-12-2010. 

Almost fifty years after the publication of your book Supports, and with the mass housing dominating us, 

your theories are still absolutely topical and relevant.  However, if you had to re-write this book nowadays 

considering the current situation, – the major social changes going on which affect to the housing issue, 

and the new technologies available-,  how would you do it?, what would you change?. That is to say, 

looking back to the sixties, is there any thing you regret about what you wrote at that time?. 

In the situation of the sixties, when the book was written it was of course a very different culture at that 

time.If I had to write a book today about open building,it would be a very different book,basically because 

in those days we didn´t even speak about open building.The book was just an idea about housing,an 

attempt to change the way of thinking of people. 

Today the situation is different. Not that the things I wrote about are not valid,I think they still are.In that 

sense,as an argument for a way of thinking I think the book is still ok,that´s probably the reason why it is 

still bought and on print. 

What of course I did not understand at that time,is how strongly the whole situation in housing is related to 

two things: 

To the political situation, because when you talk about Open Building  you really talk about changing the 

different responsabilities of people,which is basically a political issue.At that time of course I was not 

interested in politics at all,but in the course of time it became very clear that if you like it or not it is a 

political issue.  

And secondly also because it is a political issue, it is also a professional problem. And that is something that 

I have only learned much later how deep that was.The dutch housing law started in 1901,so for more than 

one hundred years now that has been developed a way of working among the professionals mostly with 

money from above,in which they built up a very complex and strong relationship between all the parties; 

the bankers,the architects,the builders,developers etc...about how to do it, how to work.Which is very 

complicated because professionals like complicated things so they can solve the problems (laughs).This 

whole system was based on the assumption that the user was not part of the system.This is one major 

problem,because nobody likes to change their way of working now,as long as you can make money without 

changing your way of working. 

It´s not only because people are lazy that they don´t want to change their way of working, but also it takes 

more risk,because they (professionals)have to do things that they don´t know how to do,and that´s where 

the problem is. 

So of course if you had to write a book about open building now, these are the issues you have to adress 

whereas the book “Supports” was purely treated as a design problem and a technical problem, design and 

technology. Whereas as I´ve learned out, if you would write a book now, you wouldn´t even talk about the 

technology,the techcnology is now there available. 

So you consider our task nowadays should be to look into all these management and cooperation issues 

trying to rearrange these relations of all these parties involved in the making of housing. 
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Yes, that´s what we have to deal with. And you have to ask yourself what it is what you will  as an architect 

and how far you want to go into that. 

When we started with the SAR,many people said ,well you know,if you do research about this you have to 

talk about the economy,you have to talk about the law,about politics etc....and we refused to do that, we 

said no, we are architects researchers, our task is to figure out what the architect should do, how we should 

work,let other people figure out how they should work,what they should do. 

That was a decision we made, I´m not sure that was a good decision but I was interested in architecture 

and design, and I felt there were also other very interesting questions about design.So when you are an 

architect and you become interested in open building,you have to decide for yourself which way you want 

to go.There are many people who have studied architecture and who have moved into the direction of 

management and politics or whatever...and I think that is a very good thing.Architects are a bit like 

lawyers,they can go in all directions,there´s nothing wrong with  that but it depends on your person,what is 

that you are interested in. 

Talking about management, the reailty is that most of the open building projects that have been done are 

carried out by developers who are housing associations or public institutions.Can open building create 

interest among the private developers? 

Yes you are right, one of the major difficulties with open building nowadays has to do with management 

and the control of the whole process.There have been projects built in Holland but in most of these 

projects the base building has been designed,mantained and owned by a housing coorporation like the 

Solids in Amsterdam.In this way they are long term owners,and therefore they can rent out the space and 

make a long term investment. 

This leaves out the commercial developer who puts money into an apartment building and tries to sell it 

right away even before he builds so he can get his money back and go away.So it is difficult that a private 

developer invests in the long term and the lifespan of the building, specially if we consider that open 

building implies as I said changing the usual way of working of the developers. 

The question would be how can we involve a private developer in the process. There are some interesting 

and succesfull projects that have been done in Finland in this way, for instance the Abianranta project, 

which was carried out after a architectural competition for open building where the architects had to 

submit not only the actual project but a whole strategy about how to organize the project. 

There the developer first only cooperated because he wanted to be good friends with the municipality but 

then he found out that he could make money that way. The thing is that the architect winner  of the 

competition Asco Kari cooperated with a data processing company who dealed with the users.They 

understood that the problem for the developer was not about design but the management of the whole 

thing,you have to talk to the user,the buyer,explain him the possibilities,you have to organize all the parties 

involved,negociate about the cost etc... 

That was very succesful because this data processing company also helped the developer with the 

management. So when they did the negociation with the users,all the information went to the builder so 

they knew exactly what they had to do.This data company has now started a new succesfull business called 

Moor and they help the developers to do these things,they help them trough all the steps,the relationship 

with the users,the infill packages,selling the appartments, taking away of the process all the troubles from 

the developers. 
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Most of the developers don´t want to go into open building because they think: “I don´t know about all 

these problems,how do I manage all these things?”,and they are right,it is a very different game.So in this 

sense,this is a very interesting development,a company specialist that knows how to do all that,and makes 

life easier for them. 

If you get to do with developers maybe you can point out to that experience,explaining that there is a way 

to solve the problems for them,and make life easy for them.At the end that is what architects should do,we 

should be able to help the people we work for. 

During these years you have had a lot of experiences in participation processes and the relationship of 

architects and users.How do you think that relationship should work?,where is the limit of the user 

freedom of design and what is the role of the architect in the process?,should the users have total freedom 

of design of  their dwellings?. 

I surely think there is a role for the architects in the infill ,apart of course from the design of the base 

building. 

The first experience we had was with the project of Frans Van der Werf in the Molenvliet.He gave two 

meetings with the users,the first meeting was to explain the technical issues of the project the grid,the 

piping,wiring etc...and in the second meeting people could come with their sketches about their houses 

and if there was any problem he could help them. 

He said he was surprised that nobody asked for his advice,every body knew what they wanted, and they 

came to him not to find his aproval but if there was a problem they couldn´t solve;a conflict or technical 

problem.That was an interesting experience and since then many more experiences we have had. 

What I´ve learned along the years is that users generally have a very good sense of what kind of house they 

want because of their own experience and what they´ve seen from other people and so and so...It´s 

interesting because if you go back to the history that was very much the case,there was only one way to 

build the house and everybody knew about it.If you look at the floor plans of Pompey, a very complicated 

design,but people know exactly how they work.So that was a shared knowledge between the professional 

and the user and that is why the professional could help the user but also the user could tell the 

professional about what to do.That of course has been broken because of the modern development.But it 

is surprising that still people know what a house is ,what they want. 

It´s true as well that they also know that usually when they do the design they pay money for it in one way 

or another,so they know that if they do some thing crazy it will be difficult to sell it again.That´s the same 

with the people who have money to buy their own house. 

So there is a tendency to fit into a kind of typology that people are familiar with.I think that is a very good 

thing because that is part of the culture,of course, if we accept that, that sort of shared tipology,we can 

help people with doing it better.We can also help in a more general sense as a profession if we can hope 

that we can help the culture to develop so the typology becomes more interesting and shopisticated. 

However, the difficulty is that many designers try to direct the user into the direction that they think is a 

nice solution,and that is not a good thing. Summarizing,the sure answer is that we architects can certainly 

help people if we forget a lot about our own education (laughs). 
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I think it is also an interesting point in the general understanding of the concept.In the course of time I have 

become to apreciate more and more what in the book I call “the natural relationship”,because I didn´t 

know by that time that it is was so strong, and that the role of typology it was so important. Today the role 

of typology is still there but it is not clear to us how it works,it is much more complex,it is more 

diverse,which makes it interesting also. 

Another possibility is to give to the user different options, so he can choose the preferred one.What do you 

think about this way to proceed? 

If you do something like that ,I think it would all right as long as you apply a real adaptable system, if the 

walls can be shifted. There is nothing wrong with saying I have four or five different floor plans so that the 

people can choose and buy it.But the key thing is that the moment the users buy the house and choose one 

of the options,they will start changing things.People will change houses not matter what,the question is if 

the houses are constructed and design to accept those changes.So I think what is really important and 

makes a difference is producing a real separation of infill and support,so that in the long term things can 

adapt. 

The experience when they see options is that they want that option but with this wall in a different 

position.My friend Frans Van der Werf did a lot of housing,when they do an open building what they do is 

to produce four or five typical floor plans very different and they give them to the users.And then they say 

to the people here you have five examples,we know that you don´t want that exactly like that,but it makes 

easier for the users to decide what they want because they recognize their own typology and then they say 

“well I want this option but with a wall in a different place etc..”.That is a good strategy because if you give 

them a blank piece of paper is very difficult,but if you give them some examples,immediately they will 

know what they want and start changing it. 

Besides these different ways of managing the participation processes,I can see as well a “continuum of 

openness”. I mean, the base building can be provided at different levels of intensity, offering different 

possibilities and options for the users; sometimes the facade is part of the base building some times not, 

sometimes the services are fixed as well etc..there are different steps we can take. 

In a way we know from experience that if people buy an old house,the first thing that they change is the 

kitchen and the bathroom. Because the kitchen and the bathroom are sort of social status symbols,people 

want to have a beautiful kitchen...In a way is like the car,everyone wants the latest thing. 

Sometimes architects feel  is much easier if you fix the kitchen and the bathroom because then you are free 

to shift the walls around, so they can make it easier for the user. But they forget that people would like to 

change bathrooms and kitchens.So this is an interesting decision you have to make. But even if you fix the 

space of the bathroom and the kitchen,you still can make possible for people to change the interior,the 

equipment and the finishes,it´s already better. 

The same question is of course for the facade,how much of the  facade do you want to make changeable?.I 

think it is also a cultural issue.We have to learn by practice,but as long as there is no open building,we can 

not learn.So for the time being we have to make the best guess we can do.You have to work with the client 

who pays you and to see what he thinks about how flexible it can be.You can explain to him what are the 

advantages or the different ways of doing it and then he can make a decission,and in the course of time we 

will learn more. 
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There are many steps that you can take, but the important thing is that this is something has to be decided 

with the client,you can help him and advice him the advantages and disadvantages.Again,I think it is a very 

important decision you make as an architect whether you explain to  the client and let the client to decide 

how flexible he wants to be.The other strategy is that you have your own opinion and you convince the 

client to do it,but then when things go wrong in the beginning you have a problem.That is the difficulty. 

Our role as architects is to inform to the client about the different steps he can take,the different degrees 

of flexibility.We have to explain to him,and show what makes it more difficult for him or more expensive 

and then he decides where he wants to be. 

Open building has to do not only with the possibility of choice for a first ocupation,but also with the 

possibility of change in the long term and the life-span of the houses,hence the sustainability.However 

there is not studies done showing these potential advantages in the long term. 

Yes there are some studies which have been done in Japan and show how open building offers economical 

benefits in the long term. 

My friend Minami actually,was involved in the new law in Japan.About more than one year ago the 

japanese government has passed a new law to promote long life housing,they want housing projects to 

exist for up to two hundred years.Of course if you want to do that you need a support and infill separation. 

They understood that for the law and they discussed the theory of Support and infill.They thought that is 

important that housing buildings live for a very long time because it is a very long term investment,so it is 

better for the sustainability and is better for the economy. 

In the law,they referred to a separate document of “technical requirements”.This document is based on 

looking at the building as a composition of subsystems,trying to identify different life-spans.Some of the 

subsystems are purely technical and they can not last for two hundred years like for instance the drain pipe 

which has to be changed every 15 years.So the requirement establishes that if you make drain-pipes there 

must be extra-room so you can put a second one in and take the first one out. 

Also there are systems that are still valid but people don´t want them anymore.That is of course part of the 

infill.And they defined these different systems of course,bathroom,kitchen,partition system... So the 

regulation established that if you follow this technical requirements then the owner of the building gets a 

very important tax break.It´s an interesting rule because you don´t give the money to the developers or the 

builders.This is the first time that there is a formal recognition of this.Here again it shows that it is a 

political decission. 

I´m very interested as well in the use of the technology and open industrialization in housing, (building 

houses like cars or kitchens).In some of your writings you compare a house with the kitchens where 

nowadays already exists this open industrialization,which allows its customization.This happens because 

the kitchen is divided in different subsystems,existing a modular coordination in industry, which allows an 

open industrialization of the components. However if we assume this open industrialization,what happens 

with the tectonics of architecture and vernacular construction, with the regionalism and the way in which 

houses are built in a specific area?could houses in this way “belong” to a specific place and culture?. 

Yeah I think you are right, first of all housing is a local issue and not only the typology is local but also the 

actual materials,finishing,construction...You mentioned the kitchen. I think the people who make the 
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kitchens are also very aware of this point, if they make a kitchen for the german people it will be different 

from the kitchen for the dutch people and I think that will be more and more the case. 

It´s interesting that early on when they  first started with these prefabricated kitchen systems in Holland 

there was a system called american kitchen,which it was a very high tech sort of look for those days.The 

funny thing is that if you go to America you won´t find it because the americans are very old fashion and 

they make a kind of kitchen that in Holland nobody would like to buy. 

The car industry is also aware of this, Toyota makes a different car for the americans than for the japaneses 

but the differences are very small.I personally believe that if you get industries that produce complete infill 

packages these industries will be more and more aware of the local conditions. 

The time that there will be a total system like the kitchen for the whole house,nobody knows how long this 

will take.I think right now it has to grow from the local profession and the local ways of working,like the 

handy men,they know how to do these things, know what people want and how to do it. These will be 

probably the first infill systems. 

All this has to do again with the design,I think we should make a distinction between the design of the unit 

which is for specific people and the design of the system which is a general design and has more to do with 

industrial design.It is a very different kind of work case. 

Going to another scale, your support theory is related as well with the urban design, the idea of creating 

structures that are able to create different environments. 

Yes,I personally became more and more interesting in the large projects. For instance the Molenvliet 

project is interesting not only because is flexible but also because it makes a kind of urban design with the 

continuous framework.With this system you can do a very large environment with different 

courtyards,streets,plazas,...and it is a very efficient way of building because you can repeat the structure or 

pattern very much and still it is very habitable. 

And this is what I personally would think it is a good challenge for architects.Projects will become bigger 

and bigger,it´s not only high rise buildings but also horizontal fields.Even if it is separate houses,let´s say 

you have to build a hundred houses,how do you go about it?.You probably want to have a kind of basic 

shell and then you can add different things to it so all the houses will be different,also from outside.I think 

these are very interesting questions and design problems in this sense. 

It means that doing a large framework or a large project in this way you operate on the level of urban 

design as well as on the level of architecture, which is something I find very interesting. It is much better 

than trying to do architecture which is very big,which it´s certainly a different strategy .I think that if you 

make a very big building, you really make a piece of urban design in three dimensions. So the concept of 

three  dimension urban design is something I personally very interested in,and I think it is something will 

become more and more interesting for developers and builders but it is also in terms of architecture very 

interesting because it has a potential that we have not yet really discovered. 

The idea of making a framework or architecture in three dimensions that fills a block is very interesting.I 

must confess it is a personal interest for me,I have always been very interested in ubran fabrics, also the 

historical urban fabrics,I find them very inspirational because you can recognize in them the general 

structure and you recognize the variations. 
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And I also think that the kind of low-rise high density fields tend to be the most efficient ones.There is this 

guy in England already some time ago who did a study about this and came to the conclusion that the most 

efficient way of building was up to six stories high.If you make blocks of six stories high,you have the 

highest possible density in the most efficient way,and it may be true.So the question is,how do we make 

those fields today?. 

  8.2. Glossary of terms. 

Support. The term Support was first set out by John Habraken to define a concrete structure where the 

housing units could be allocated in a second stage. These units could be modified and replaced 

independently one from the others. In this original definition, the Support was formed by the structure and 

access, belonging the rest of the components to the housing unit. 

Infrastructure. In the subsequent history of the SAR and Open Building, the term Support has been 

frequently used to make reference to other design options which include the facade or services as part of 

the infrastructural system. With the intenion of avoiding miss-understandings with the original definition of 

Support, the term infrastructure has been used through out the analysis. 

Infrastructure as skeleton. The infrastructure is formed by the structure and the common access. 

Infrastructure as envelope. The infrastructure is formed by the structure, the access and the façade. 

Infrastructure as services. The infrastructure is formed by the structure, the access, the façade and the 

services. 

Infrastructure with open space. The infrastructure includes an open space for the expansion of the house. 

Embrio house. The embrio house is that which departing from a basic infrastructural system, can be 

completed over time within the limits of the house. 

Seed house. The seed house is that which, departing from a basic infrastructural system, is completed over 

time, growing outside the boundaries of the house 

Capacity. The term capacity is used to refer to the capability of a building to respond to different 

arrangements and changes along the years. 

Fit-out systems. The fit out systems are the components which are used to fill in the infrastructure in the 

second stage of the building process. 

Scenary. The scenary includes the elements which determine the internal arrangement of the dwelling; 

internal partitions, cupboards and service fittings, such us kitchen and bathroom components. 

The project of the support. The term the project of the support is used to summarize in short a number of 

design strategies which may be used to design an open and flexible housing arrangement departing from 

the structure and accesses as the only components in the infrastructural system. 

The project of the perimeter. The term the project of the support is used to summarize in short a number 

of design strategies which may be used to design an open and flexible housing arrangement departing from 

the structure, accesses and facade as the only components in the infrastructural system. 
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The project of the services. The term the project of the support is used to summarize in short a number of 

design strategies which may be used to design an open and flexible housing arrangement departing from 

the structure, accesses, facade and services as the components in the infrastructural system. 

Mass housing. The term Mass housing applies to all dwellings not built to a special order of an individual: 

houses over which the ocuppier has no control other than that he has choosed or has been choosen to live 

there:houses for which therefore, the architect has a peculiar responsability. 

 

 

 




