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Preface 

Starting from CLUSTER MSc endeavours the next step in scientific and educational 
cooperation in the CLUSTER consortium has been a European Graduate School for 
joint post MSc education in user-oriented built environments (USO-Built). After being 
founded by CLUSTER, the school strived towards accreditation by EAAE and 
KNAW/ECOS. 

USO-Built's User-orientation must be understood as the creation of new, inhabitable 
and inspiring environments for independent living, full social participation, attractive 
work and relaxing leisure in good health, comfort and safety, and with minimal envi
ronmental impact. USO-Built Graduate School explicitly takes into account the 3 so
cietal revolutions of the first quart of the 21 51 century: demographic change, ICT de
velopment in monitoring and control, and the cultural turn to a knowledge-based so
ciety. Scientifically speaking USO-Built goes for a transdisciplinary approach, under
standing (changes in) the built environment (the anthroposphere) as the result of de
velopments along 4 different dimensions: intentional, structural, functional and instru
mental. 

Students should complete substantial parts of research, design and workshops at 2 
or more universities. Also teaching staff is stimulated to temporarily work at other uni
versities on an exchange basis (CLUSTER chairs!), and research groups in the 
Graduate School are organized in International Research & Design Units (IRU's). 

Research outcomes of USO-Built form the basis for planners, designers, builders, 
consultants, engineers, manufacturers, policy makers and those in the health and 
housing professions, to provide the proper environment for the greatest number of 
persons in society. Design cases form one of the subjects of research. 

The CLUSTER-Departments Environmental Engineering and Civil Engineering & Ar
chitecture proposed USU-BUILT to the General Assembly of CLUSTER in May 2001, 
obtaining full support of the delegates. Eindhoven University of Technology was in
vited to research the possible content and organisation, and later on to coordinate 
the Graduate School. 

After 3 full-scale research conferences in Darmstadt, Lausanne and Turin respec
tively, USO-Built Graduate School is thriving towards a niche in both the European 
Higher Education Area (EHEA) and the European Research Area (ERA). The time 
had come for a smaller expert meeting to complete focussing and scope of the 
School, and to increase its attractiveness for funding. Updating of policies and plans 
resulted in this volume. 

Brussels, December 2003 
Johanna E.M.H. van Bronswijk 

Corne/is H. Doevendans 
Jozeph J.A.M. Smeets 

Johan Verbeke 
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Abstract: C.H. Doevendans, J.E.M.H. van Bronswijk 2003. Networks in Education 
for Research. USO-Built Report Series 2: 1-9. The developed practice within USO
Built Graduate School is compared with the characteristics of research programs, 
research schools, research networks and PhD or doctorate schools. Problem issues 
are defined and formulated. How to formulate content and to develop a management 
concept of a successful school that is attractive for external funding is the aim of this 
chapter. 

Keywords: EHEA; European Higher Education Area; ERA; European Research 
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USO-BUILT is an educational and research endeavour in the form of a Graduate 
School focusing on Doctorate programs (Chapter 3). It concerns technological do
mains of science aiming at balanced and implicit sustainability (= sustainability per
ceived as a normal quality of design) for Built Environments. These environments are 
viewed as technological and designed environments with major influence on quality 
of life. From the design point of view the space of everyday, the environment of most 
people's lives, is the focus of USO-Built Doctorate School. 

From its creation by the CLUSTER General Assembly in May 2001 to Autumn 2003 
USO-Built Doctorate school grew and went through a number of refocusing cycles, 
partly stimulated by the writing of position papers. As far as local and EC-funding is 
concerned, however, it was less successful. The question has arisen what type of 
organisation the school is or should be, and which would be successful strategies 
and tactics to reach our goals. 

1.1. EC evaluation 
EC evaluation report of November 14, 2003 on the USO-Doctorate Marie Curie pro
posal gives a quality judgement on the school. We earned praise on a number of as
pects. Activities proposed were considered coherent and consistent with the aim of 
the work. Program, work plane and schedules are well structured and of high quality. 
We have scientific expertise in the field, and the experience and capability to effi
ciently support doctorate projects and transfer I receive knowledge effectively. The 
infrastructure I facilities are adequate. Our international research collaborations are 
recognized. Our doctorate projects are feasible and credible. The participating re
searchers will benefit from the project, as well as the hosts of the knowledge transfer. 
The long term research capacity of the hosts increases. International I intersectorial 
collaborations are promoted. The contribution towards the objectives of the European 
Research Area (ERA) is important. It provides a stimulus for further applied research 
and innovation. Long term synergies are promoted and fragmentation in Europe are 
reduced. We are an impressive consortium and have a clear aim to implement a 
European Doctorate Program with Joint Supervision in the interdisciplinary domain of 
study on consumer orientation in design, construction, maintenance and manage
ment of built environments. 

So, why then were we not among the 7 of 122 Engineering proposals that were 
funded? 

The evaluation committee noted weak points as follows: 
(i) Very wide in activity field; 
(ii) Management structure too weak to cope with logistic and program main

tenance issues in the large USO-Built organisation; 
(iii) Limited exchange with industry; 
(iv) Limited knowledge transfer with the candidate countries (this was only 

mentioned in the assessment of the USO-Courses proposal, not in USO
Doctorate) 

It is the aim of this chapter is to find an answer to these weak points, while preserving 
the strong points of our endeavours. 

1.2. The Network Society 
We life in a network-society, the economy is a network-economy, we communicate 
using networks, digital by www, or we drop our business cards at all kind of meet-
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ings. We are all networkers. Even modern professional organisations are organised 
in networks. Here everybody is an independent professional, and almost no hierarchy 
is visible. 

It appears quite natural in this context that the European Commission promotes the 
creation of networks in both education and research. In the Socrates-programs it is 
one of the objectives, but as we analyze student and staff-mobility that has emerged 
until now, then we hardly see the formation of networks. Bilateral exchanges are 
dominant. 

In the Berlin-declaration of 2003 it is stated that the formation of doctorate-networks 
is of the utmost importance: 'Networks at doctoral levels should be given support to 
stimulate the development of excellence and to become one of the hallmarks of the 
EHEA (European Higher Education Area).' This is a fine initiative, but it will be diffi
cult to achieve with the extensive differences in doctoral trajectories in European 
countries, in organisation, funding, duration as well in doctoral examination or thesis 
defence. Given this starting point, it will be clear that part of the formation of such 
networks is always the exploration how systems differ and still can be combined 
within the common framework of the Bologna process. 

1.3. European Research Area 
In the European Research Area, especially in the Networks of Excellence or NoE, 
networks are considered corner stones. Any submission of a funding proposal pre
supposes the existence of a network, and the members of the networks should be 
spread over (almost) all countries of the European Union, including the candidate na
tions. It is EC's strategy that finally all funding, including national funding, is going in 
the direction of the transnational authority (the board of directors, management etc.) 
of the network, and will be distributed from that central authority to the participating 
members, working groups, research and educational groups. 

Integration is the critical concept here, especially for NoE. This seems to be a fuzzy 
concept, but plays an important role in the overall ranking of research proposals. It 
means that the research activities should form a very coherent set of activities that 
are in line with the strategy of the consortium, in our case: the strategy of USO-Built. 

This is, of course a difficult step that undermines the national identities, and that is 
why legal structure and formation of a management-structure is usually seen as part 
of the network-formation. Effective networks are in reality 'nets', to catch partners 
from different nationalities in order to contribute to the formation of the one Europe, 
and we have to work with these nets. 

Let's look at existing research nets. They are known under a variety of names: (i) 
RESEARCH PROGRAMS, (ii) RESEARCH SCHOOLS, (iii) NETWORKS, (iv) DOCTORATE 

SCHOOLS. 

1.3. 1. RESEARCH PROGRAMS. Research programs are coherent, and may be de
fined in sociological terms, in terms of the types of scientists involved. However, they 
can also be defined in terms of subject, of leading methodology, or of dominant para
digm. Research program make progress, and this scientific progress can be meas
ured in the outcomes of the research. Scientific development can take different path
ways. New discoveries within the borders of the dominant paradigm, or as Thomas 
Kuhn [1962] marked it: progress of normal science, is one possibility, as is improve
ments of methodologies such as better forecasting mathematical models. Verifying or 
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falsifying of hypotheses around a central core of the research program is another ap
proach. In general: research program development is a causal progress of scientific 
discoveries, getting deeper in the subject on study, or obtaining a wider overview. 

1.3.2. RESEARCH SCHOOLS. Research schools are a Netherlands phenomenon. 
The schools are an extension of research programs and aim at the education of Doc
torate Students. They have a strong management structure. A minimum size of those 
schools is 40 doctorate students at Dutch universities and some or none students at 
foreign academic institutions. Doctorate students in the Netherlands are employees 
of the university on a 'research assistant' appointment. Each school is active in a 
well-defined domain of research. Research schools need periodical accreditation of 
the Royal Netherlands Academy of Sciences & Humanities (KNAW) on the basis of 
their management, quality and efficiency characteristics. When accredited, funding is 
guaranteed for several years. The leading university in a research school benefits 
from special funding by their own university, since this position is considered a posi
tive branding of the university. However, the procedure to establish an accredited re
search school is a heavy one. Research that is not acknowledged as (part of) a re
search school, or as part of a research school to be founded, ceases to exist in the 
eyes of the university board and looses guaranteed funding. In SWOT-terms: they 
are 'threatened'. 

The notion 'research schools' makes clear that in the Netherlands research is seen 
as a form of education. In research policies emphasis is on young researchers, the 
juniors. They carry out the research, and senior staff members are only responsible 
for tutoring of the students. They do not anymore obtain facilities to do research 
themselves. 

Research schools provide special courses as part of a complete educational program 
for their students. Since research schools mainly consist of established research 
programs, content-specific issues are taught on the job, and the educational pro
grams mainly consist of learning modules in oral and written scientific presentation 
and communication. 

The legal minimum size of research schools led to coalitions of research groups. 
Groups that had been competing for decades, found themselves as colleagues under 
the same umbrella of a research school. The subject to be studied was their common 
ground, but in practice this subject showed extensive elasticity, and was often a con
struct that none of the groups loved, and neither harmed them. 

Research schools remained national of character as a logical consequence of their 
establishing in a national operation of efficiency, and not with an international target. 
It will be clear that in our times of the European Higher Education Area (EHEA) and 
the European Research Area (ERA), the concept of research schools might need re
vision. 

Research schools, therefore, have positive and negative effects. On the positive side 
stays the forced focusing and stated relationships with societal issues. Research be
came well defined in the scientific or humanities sense, and its relevance for society 
was made explicit. 

The negative side of the balance is that actual cooperation among research groups 
commonly remained low. Each group within the school follows its own agenda, and 
common achievements are mainly on the level of general courses and mutual assis-
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tance to get funding. It is an opportunistic approach that used to be profitable, but is 
showing a tremendous lack of integration. 

Overseeing both the positive and negative consequences of research schools, we 
may designate the establishment of research school as a coalition or consortium of 
groups that have more or less the same objective, but are rooted in different organi
zations. Its main characteristics are shared with research programs. In fact the 
Dutch Research School stood as a model for the USO-Built Graduate School. 

A complicating factor in the Netherlands situation may be that only when USO-Built 
obtains KNAW accreditation as a research school will it remain possible Eindhoven 
researchers to contribute to it with projects done by young researchers, or to spend 
time on management duties. In the other case Eindhoven might have to withdraw 
from the school. 

1.3.3. NETWORKS. Let us compare a research network with a research school. 
Murray discovered that lose research networks -with an average size of about 200 
researchers- show extensive mobility and a low level of interaction. Researchers 
come and go depending on their needs and capabilities. We noticed this in USO
Built. Darmstadt was a founding member, but left the network. Still, researchers from 
another department of Darmstadt are waiting to enter. Lausanne used to be a mem
ber with two research groups. One left, the other stayed and became more active. 

A network is not as coherent as a research school or research program, although the 
European Commission demands the strong management structure of the research 
school for research networks to b funded. 

A research network is not defined on the level of a specific discipline but by a specific 
need, in our case the need for user-orientation in built environments. The participa
tion of groups may be for opportunistic reasons. Starting re~earch groups are seek
ing for cooperation to enter the mainstream, while established groups may seek criti
cal mass since they cannot anymore survive on their own due to limited size. This is 
common for research groups in architecture, building and urbanism. 

A 2nd reason for established groups to seek networks is their need for a more multid
isciplinary context to enrich their experience and create international cooperation. 
Especially for research groups putting their emphasis on the elaboration of instru
ments, for instance in ICT, modeling, graphics or design and research methodologies 
this could be attractive. 

A recently formed network with a promising future is the Baltic Urban University Fo
rum, encompassing universities in 20 different cities around the Baltic Sea. Aim is to 
develop 20 Best Practice Seminars. During the three-year period every city in the 
project will arrange one seminar1

. 

Coherence in subject of research or methodology, a common research culture, a 
shared paradigm are not the main characteristics of a research network, as com
pared to a research school. Should this lead to a negative judgment on this type of 
organization? A counter side exists that may turn negative aspects into opportunities. 

A network is able to unite different paradigms, methods, and subjects, as long as a 
common denominator is present. A network is by definition multidisciplinary or, as 

1 http://www.ubc.net/bulletin/bulletin2 03/p48.html 
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defined in the case of USO-Built, multi-dimensional (Chapter 5). Other critical as
pects of effective networks are flexibility and variety to support innovation and moti
vation. It can give room to different methods of research (humanities, natural sci
ences and social sciences). The confrontation of these different approaches when 
aiming at the same research subject, is an enriching situation for both junior and sen
ior researchers. Narrow mindedness is out of the question and differences of opinion 
should remain! Flexible and elasticity of networks in mission and content should be 
considered a strength. Scientific progress is made by evolution (internal develop
ment) or revolution due to external, contextual conditions such as new problems aris
ing in society. On the other hand focus and strategy should not be hindered by this 
variety and flexibility. 

In addition research networks have a low threshold for starting researchers to pre
sent the first outcomes of their research. In this sense a research network is more 
open than a research program. A research network can be a meeting place, and a 
first step for young researchers before entering the professional conferences of their 
own specific discipline. Such a network is especially suited to form international coali
tions, and in this way able to fill in the EHEA and ERA. 

Disadvantages, weaknesses and threats are also visible. Groups entering and leav
ing the network threatens its stability, and it is necessary to design an organizational 
structure that is able to handle this mobility. 

Although subject and scientific mission are well defined in effective research net
works, their high degree of flexibility may blur focus. It is living material and may 
change more rapidly than other research programs. Subject and mission are com
mon denominators, even more so then in research schools. It is difficult for a new 
research network based on an innovative idea, such as USO-Built, to communicate a 
clear profile to the outside world and market its approach. This may be a threat, for it 
can be more difficult to make well understood proposal submissions, for instance in 
the funding programs of the ERA, with their established fields of research and devel
opment. 

Networks in research education at the Master and Doctor level are confronted with 
differences in doctorate trajectories and research traditions of the different national 
cultures of Europe. This could make cooperation tough. On the other hand it could 
entail one of the opportunities of a network: foster the possible ways of cooperation, 
joint research and doctorate assistance to give shape to the intentions of the Bolo
gna-agreement. 

Mobility is another characteristic of a research network. It destabilizes the network 
and is also one of the objectives of a network. Supporting student and staff mobility 
among European universities and schools while profiting from each other's excel
lences is part of EC policy. 

We would like to conclude, that -given the strive for international cooperation- na
tional research programs and research schools are expected to gradually flock to
gether, and their institutional form will consequently develop into the direction of net
works. Differences between research programs and research schools on the one 
hand, and research networks on the other will diminish. The flexibility of networks 
seems to be a necessary attribute for research programs and research schools in the 
future as long as the strong management structure is not lost. 

To be effective in this time and age a network should consist of a stable set of or
ganisations forming the inner circle (the Core-members in case of USO-Built), and 
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around that a more variable set of partners that become active depending on the 
theme, project or event at hand (USO-Built's Regular Members, see www.uso.tue.nl). 

1.3.4. PHD OR DOCTORATE SCHOOLS. In the range ofresearch groups, research 
schools and research networks, PhD schools are the most limited in form and func
tion. Firstly they have chosen a name that is confusing. Many countries do not accept 
the PhD-title or degree, and are not willing to do so in future. It is too Anglo-Saxon. 
Doctorate School is a better name. 

The institute of a Doctorate school suggests that doctorate research are to a large 
extent learning activities. It also suggests that students pay tuition fees for entering 
the school. This is in contrast with the concept of research assistants appointed on 
paid research positions. Most of the time a Doctorate school is a stand alone, a part 
of a single university. However, this could be changed in distributed Doctorate 
Schools or Network Doctorate Schools, such as USO-Built is aiming at. This opens 
up the possibility to participate both as research groups of any size or simply with 
one or more research projects. 

1.4. Research and Architecture 
Before we come to a conclusion and propose some strategic and tactical issues to 
discuss in relation to USO-Built Graduate School, we should make the connection to 
the field of architecture. 

Our first question to face is: 'Do we mean architecture in the narrow of the broad 
sense'. We choose to talk about architecture in a undefined way, giving room to both 
narrow and wide interpretations. This is expected from networks. We clearly choose 
a sociological or social-constructive approach to research, and recognize the pres
ence of a certain level of relativism. 

Natural and social sciences, as practiced in IRU 2-4 of USO-Built, are established 
academic endeavours, but even they will admit that the nature, society or artefacts 
they are investigating can be a construct. In architecture (narrow sense) and urban
ism (IRU 1 in USO-Built terminology) the outcome of research is a construct, a prod
uct, or an artefact. Here researchers investigate something to be created that will de
velop, or will emerge; a moving target, a something in state of transition and trans
formation, just as in case of processes in nature and society. However, architecture 
(narrow sense) and urbanism are fully externally steered: conditions from outside de
termine the evolution of the research. It makes research problem-based by definition. 

If architecture (narrow sense) would like to find out itself as a autonomous discipline, 
creating knowledge and insights by making steadily progress conducted by internal 
conditions, will it then have to limit itself to aesthetics? We hope not and consider it 
better to start making knowledge explicit and communicateble to peers, thus estab
lishing architecture as a research domain. 

In urbanism too, the urban is a moving target; cities change and transform them
selves just as ecosystems or other natural networks, but this time steered by societal 
conditions, changes in values, ambitions, aspirations and intentions of people. Maybe 
only theory and history of architecture and urbanism, as a reflection afterwards on 
what happened, could be seen in an autonomous way of researching. 

Looking at architecture and urbanism at large, may lead to the conclusion that it is 
not fruitful for these disciplines to follow their own way, they will be embedded by 
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definition in multidisciplinary problems society has to face. An exclusive strategy is 
not plausible; an inclusive seems to be the best possibility. Therefore in USO-Built 
IRU 1, comprising architecture and urbanism in their narrow sense, are embedded in 
a structure with 3 other IRU's representing the natural, social and technological sci
ences. With their specific characteristic as design disciplines sustained, architecture 
and urbanism (s.s.) study design as part of the moving target, the dynamic subject, 
as Umbert Eco called it. Design is looking forward, making is as eschatological as 
other research approaches: determine beforehand, make it a subject for reflection 
before it has become a fact. Some have called this unconditional aspect of the archi
tectural and urbanist culture: 'research by design'. 

1.5. Discussion issues at the strategic and tactical level 
What should be clear or decided on for the positioning and further development of 
USO-Built as a Graduate school filling parts of both the ERA and the EHEA? 

Below 26 issues are listed that have been discussed and are treated in the chapters 
that follow in order to clear the positioning of USO-Built Joint Graduate Research 
School within the member universities, Europe and the World .. 
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(i) Mapping differences in doctorate trajectories and conditions, and propos
ing a way of cooperation to overcome these differences pragmatically; 

(ii) Making a thorough analysis of the contribution of a doctorate network to 
the European Union, especially the EHEA and ERA; 

(iii) The importance of mobility for young researchers, but do we need a net
work for that purpose?; 

(iv) Concentrate on educational networks: Socrates, Erasmus World Program, 
but can single universities not do that just as well?; 

(v) Combine USO-Built and the META-University into one school for Joint 
Master and Doctor education; 

(vi) Consider joint publications as an essential means for cooperation; 
(vii) Dissolve USO-Built, let the homogenous IRU's (International Research 

Units) make their own proposals to increase funding attractiveness?; 
(viii) Leave user-orientation as the common denominator and take built envi

ronments in stead, it creates a clear profile, but also a molog that will be 
difficult to handle since it includes the complete domain of architecture 
and urbanism; 

(ix) It will be clear that in all our efforts user-orientation is the integrating factor 
and common denominator, but user-orientation could turn out to be too 
shallow to create a clear profile; the USO-Doctorate proposal for the EC, 
for instance, obtained a high enough % but was not considered for the 
priority list (C classification); 

(x) Seek for timely, but not overused and vague umbrella-categories that 
could cover the content of specific research projects, and joint doctorate
places; we have tried sustainability; sustainability is still an important is
sue, but it is hard to elaborate it in an original way; Balancing Sustainab
lities was a good attempt; maybe there are other umbrella-categories; 

(xi) Propagate the network inside each member university as an opportunity 
for research funding, student and staff mobility and the strengthening of 
research in architecture and urbanism 

(xii) A first attempt to find a pathway towards a type of shared paradigm, 
based on a set of specific presuppositions or assumptions, and a set of 
working methods; 
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(xiii) Should 'Balancing Sustainabilities' become our general aim with 'User
orientation' our innovative 21 51 century approach? 

(xiv) How to implement a design thesis of high academic quality; 
(xv) Seeking connections with industry, especially professional bodies of archi

tects, urbanist, other building professionals, also international organiza
tions as ACE and ECTP, and educational organizations, like EAAE and 
AESOP, and together influence national and European research agenda's 
to fund research work on built environments; 

(xvi) Should we work on Joint Degrees?; 
(xvii) Focus the network on very junior researchers and school them in Euro

pean dimensions only; 
(xviii) Cover the whole of European Union with a network, including candidate 

countries; the network will be opportunistic and loose, but put emphasis 
on the importance of the European dimension?; 

(xix) Is architecture a discipline or a research domain?; 
(xx) Should the building sciences be judged after their peer-reviewed publica

tions? 
(xxi) Should we focus on the infrastructure for communication, such as 

courses, websites, list servers, and transfer some activities to the MET A
University?; 

(xxii) Should we design a network with the management structure of a research 
school or a research program; 

(xxiii) The Marie Curie Course is optional and gives several good opportunities, 
especially: ..... . 

(xxiv) Make a thorough analysis of the problems of society we are facing from 
the view point of our disciplines; make these analyses part of the position 
papers of the IRU's; 

(xxv) Connect these analyses to the themes of the Research programs of the 
EU; dissolve and construct IRU's in harmony with coming and going 
themes in research funding programs; 

(xxvi) Define the 'excellences' of participating schools, so the contribution of 
every partner becomes clear, also what every school could mean to the 
other schools. 
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In this chapter we take the Bologna-declaration, and its successor, the Berlin
declaration of 2003, as starting point to reflect on USO-Built. The Bologna
declaration formed the major framework for USO-Built. This declaration proclaimed 
the emergence of a European Space for Higher Education (EHEA). But not only this 
proclaimed educational structure forms the framework for USO-Built, also the Euro
pean Research Area. The Berlin-declaration of September 2003 states: 'Closer links 
between the higher education and research systems in the respective countries; the 
EHEA should benefit from synergies with the European Research Area, thus 
strengthening the basis of the Europe of Knowledge.' 

In this chapter 3 issues are treated (i) Map differences in doctorate trajectories and 
conditions, and propose a way of cooperation to overcome these differences prag
matically; (ii) Make a thorough analysis of the contribution of a doctorate network to 
the European Union, especially the EHEA and ERA; (iii) Work on Joint Degrees. 

2.1. Bologna 
The Bologna-declaration introduced the so-called Anglo-Saxon-system, mostly re
duced to a Bachelor - Master - system. However, this is a reduction, for the Bologna
declaration speaks of education in two main cycles, undergraduate and graduate, 
and states, that the second cycle should lead to a master- or doctorate degree. This 
means, this 2nd cycle is not only a master-stage, but also the stage of which the doc
torate, or PhD education is a part. This is why the Bologna-system is often called the 
3/ 5/8-stru ctu re. 

2.2. Three types of certificate 
Consequence of this structure is, that there are in principle three types of certificate: 
Bachelor, Master and Doctor, and there are also three entry moments: you can enter 
into the Bachelor after secondary school, you can enter into the Master-stage, AND 
you can enter into the Doctor (PhD)-structure. For the Netherlands, for instance, this 
is a new situation, especially the entrance after completing the Bachelor: you can en
ter in the middle of a course program that was until now undivided. The question is 
then: can you enter all masters in architecture, in every school in Europe, after hav
ing completed a bachelor in architecture? We think, this will not be the case. Mutual 
recognition of certificates will be limited to networks of universities that made strong 
appointments on this subject. 

Another question is: do we develop our master as a master of architecture, a master 
of science, or even a master of art? 

2.3. Bologna Mathematics 
Let us do now some Bologna-mathematics. A 3/5/8-structure means: 3 + 2 + 3, inter
preted as 3 years bachelor education, 2 years master and 3 years doctorate. For the 
Netherlands, this is a problem, for the Doctor-stage at this moment in our civilization 
is 4 years! If we translate the bachelor and master-stage in ECTS, then we get a 
Bachelor of 180 credits, and a master-stage of 120 credits. Another interpretation is, 
and this is according to the Bologna-declaration, a first cycle of 3 years: the bachelor; 
and a second cycle of 5 years, comprising master AND doctorate program. 

But then we did not solve the Dutch problem of the 4-year Doctor-program, which 
seems to the Dutch to be a minimum duration to become a good researcher. So we 
continue our mathematics and combine (3 + 2) and ( 3 + 5) to (3) + (2 + 3). But, (2 + 
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3) is also (1 + 4), and in this way we can solve the Dutch problem: the second cycle 
is, or just a 2-year master, or a 1-year master and 4-years doctorate training. We 
could also say: the last year of the master is the first year of the doctorate. 

If we conclude: the 3/5/8-structure is also a 2/4/5/8-structure. 

2.4. Berlin declaration 
A next step in the formation of the European Higher Education Area is the Berlin
declaration of September 2003. Ministers of education of European countries 
stressed their joint objective to develop a coherent and cohesive European Higher 
Education Area (EHEA) by 2010. It includes a strategy on doctorates for all aca
demic disciplines. But the declaration is not clear at all points. It looks as if the two 
cycles of the Bologna-declaration have been replaced by three cycles: 
'Ministers consider it necessary to go beyond the present focus on two main cycles of 
higher education to include the doctoral level as the third cycle in the Bologna Proc
ess.' 

We could consider this as a step backward, however, we also read: 
'Following their commitment in the Bologna Declaration, all ministers commit them
selves to having started the implementation of the two cycle system by 2005.' 

According to the Berlin-declaration 'networks at doctoral levels should be given sup
port to stimulate the development of excellence and to become one of the hallmarks 
of the EHEA'. This is very stimulating for USO-Built, a fore runner in the field of doc
torate-networks, which is also true for the following statements: 

'To increase the role and relevance of research to technological, social and cultural 
evolution and the needs of society', and: Ministers 'emphasise the importance of re
search and research training and the promotion of interdisciplinarity in maintaining 
and improving the quality of higher education and in enhancing the competitiveness 
of European higher education more generally.' 

2.5. Doctorates in Architecture 
The existence of doctorates in architecture is not shared equally throughout the dif
ferent European countries. Italy, for example, has doctorates in architecture since a 
long time (even when 'research doctorates' were rather new), while France had no 
doctorates, even though an architectural research existed since a long time, as long 
as in ltaly2

• The doctorate appears to be dependent of nature and specificity of archi
tectural research. A number of ontological and epistemological papers have ap
peared on the subject. Since then the issue of a European doctorate arose. 

First, the EAAE (European Association for Architectural Education) has organised, 
and continues to organise, a series of Conferences to discuss research development 
in the field. Several events have occurred: 
(i) April 1998, Raleigh, NC: Architectural Research and Teaching. Amongst others, 
the following questions were tackled: is Architecture a discipline, as this is under
stood in other fields? What is the meaning of research and theory in the field of Archi
tecture? Can Architecture be considered as an object of research? Does Architecture 
need a specific methodology? 

2 Doctorates in architecture. EAAE Conference 1996. Volumes 1-3. Delft: Delft University of 
Technology; 1996. ISBN 90-5269-199-1 
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(ii) July 2000, Paris: this conference tackled topics such as: could design activity be 
considered a research instrument capable of unveiling new knowledge and insights 
in Architecture? What is research in the Architectural field? How can the activity of 
practising architects be valued as input for research? 
(iii) November 2000, Delft: What is the role and function of research by design within 
an academic tradition? Can design result from research and can research emerge 
from design? How can research by design be evaluated and valued? How can a new 
frame of reference be developed? 
(iv) May 2002, Montreal: International Conference on Architectural Research continu
ing these discussions. 
(v) In May 2003, a Workshop was organised in Stockholm with the following chal
lenge: " . .. to develop strategies that allow focusing on the specific in architectural 
knowledge, but also open up broader viewpoints on architecture to learn from (other) 
fields." 

Secondly, the third symposium on Doctoral Education in Design did take place in To
kyo (Japan) in October 2003 following earlier meetings in Ohio (USA 1998) and La 
Clusaz (France 2000). Its themes included: 
(i) Best practice in design research; 
(ii) Doctorate in design practice; 
(iii) Continuing professional development. 
The existence of this symposium indicates a need and a strongly felt determination to 
develop models of research appropriate to design. The closeness of the themes to 
those of this proposal lends credence to the proposal. 
We do not always agree with the opinions presented at these meetings. But their ex
istence forcefully indicates a long overdue breakthrough in the field of research by 
and into design 

Thirdly, at RMIT University (formerly the Royal Melbourne Institute of Technology, 
Australia) a PhD by Project is established and has been running for several years 
with excellent results emerging. The Masters and Doctoral programs based in prac
tice use reflection and recursion as forms of investigation into bodies of personal 
work situated within a wider context-their academic field. Methods developed at 
RMIT are largely based in the theoretical work in second-order cybernetics. Students 
who have taken part confirm the value of the learning (and the value this adds to their 
practice) and the experience of being part of a collegial body of researchers. The 
program has an excellent reputation in Australia and with those, internationally, who 
know it (often from experience as examiners). The program also helps researchers 
develop a deeper understanding of the act of designing, and of research emerging in 
the field. 

2.6. Legitimacy 
How to make architectural research not dependent on a 'host discipline', such as his
tory, philosophy, or technical science? Is design a possible heuristic for research? 
Epistemological debates have arisen about architectural discipline and research. A 
distinction appeared between specific researches that refers to an object of study 
and to methodology that belongs to the architectural discipline, and, on the other 
hand, architectural research that crossed the line between architecture and other dis
ciplines3. 

3 Hanrot S. A la recherche de !'architecture; epistemologie de la discipline et de la recherche 
architecturale. Paris: l'Harmattan; 2002. ISBN 2-7475-2837-5 
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Although the specificity of architectural research has been touched4
, the role of de

sign within architectural research is not clear. Halina Dunin-Woyseth proposes an 
epistemological specificity within "profession of the making" comparable to the status 
of medicine. Architectural research would have to invent its own domains and re
sources of research, not just copying those of the natural or social sciences5

. 

2. 7. Doctorate Networks 
European doctorate networks have been implemented 2-3 years ago. The 'Millen
nium Project' gathering the Nordic countries, USO-Built (http://www.uso.tue.nl) driven 
by Eindhoven University, and Architectonics by Barcelona 
(arquitectura.3000@upc.es), are networks that are based on European partnerships 
and are involved in research and doctorates. This approach gathers highly compe
tent professors and creates a real dynamic interaction between students. In some 
networks workshops are hosted by all partner university; one after the other. Seen 
from the outside, this network organization is attractive and helpful to reinforce a frag
ile discipline. 

2.8. Sorbonne, Bologna & Berlin 
A major factor of change is the implementation of the European Higher Education 
Area (EHEA). Debates have started on Bachelor, Master and Doctor cycles and 
many schools have modified their own organization to fit in the European framework. 
Others are entering the process with resistance as in Greece by refusing the bache
lor level, or with inertia, as in France, because of a previous pedagogical reform, in 
1998, that is not compatible with European developments. The doctorate cycle is 
generally not appreciated, as could be heard during the Chania Meeting of heads of 
schools6

. The normal way to obtain a Doctorate in Architecture is to first obtain a 
Bachelor and a Master Degree, usually in science, not in arts. 

2.9. Remaining questions 
A number of questions remain. Will the ' Architect' title be obtained with the Doctorate 
Degree or already at the Master level? How about interdisciplinary and the ability to 
enter a Doctorate in architecture coming from a bachelor from another discipline than 
architecture? Suppose the student does not thrive towards an Architect title, but to a 
Doctorate in Architectural Research only? 

Other questions are related to the content of studies follow these more basic ones. 
Should a specific course be added to the Bachelor curriculum to teach the under
graduate what research is, sos/he can choose between a research and a profes
sional trajectory? This question also to defines the relationships between doctorates 
and professional activities. 

Will the doctorate be a key condition to enter architectural education? And what 
about the place of practitioners within the schools of architecture? Will professional 
specialities emerge that introduce research skills in architectural offices? 

4 Research by Design. EAAE-conference 2000. Delft: DUP Science; 2000. ISBN 90-407-
2119-X· 90-407-2213-7· 90-407-2114-5 
5 Dunin

1

-Woyseth H, Mi~hl J, editors. Towards a Disciplinary Identity of the Making profes
sions. The Oslo millennium reader n°4. Oslo: Oslo School of Architecture; 2001. ISBN 82-
547-0119-9 
6 Spiridonidis C, Voyatzki M, editors. Towards a Common European Higher Architectural Edu
cation Area. 2002. ISBN 2-93031-09-0 
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Doctorate networks are efficient laboratories to experiment with different systems. 
Schools that take part will set the scene. Schools that do not will have to follow the 
decisions of the others. 

Appendix to Chapter 2: Main Issues of the Berlin Declaration 
As an annex we list below the main issues of the Berlin-declaration: 
General 
(i) Competitiveness should be in balance with the objective of improving the so

cial characteristics of the EHEA, aiming at strengthening social cohesion and 
reducing social and gender inequalities. 

(ii) Higher Education is a public good and public responsibility. 
(iii) In international academic cooperation and exchanges academic values 

should prevail. 
(iv) Closer links between the higher education and research systems in the re

spective countries; the EHEA should benefit from synergies with the Euro
pean Research Area, thus strengthening the basis of the Europe of Knowl
edge. 

(v) Preserve Europe's cultural richness and linguistic diversity, based on its heri-
tage of diversified traditions. 

(vi) Fundamental role of Higher Education Institutions and student organisations. 
Progress 
(vii) To make higher education more transparent and to enhance quality of Euro

pean higher education at institutional and national levels. 
(viii) To promote effective quality assurance systems, to step up effective use of 

the systems based on two cycles. 
(ix) To improve recognition systems of degrees and periods of studies. 
Quality Assurance 
(x) By 2005 national Quality Assurance systems should include: 

a. A definition of the responsibilities of the bodies and institutions in
volved; 

b. Evaluation of programs of institutions, including internal assessment, 
external review, participation of students and the publication of results; 

c. A system of accreditation, certification or comparable procedures; 
d. International participation, co-operation and networking. 

Degree structure: Adoption of a system essentially based on two main cycles 
(xi) Following their commitment in the Bologna Declaration, all ministers commit 

themselves to having started the implementation of the two cycle system by 
2005. 

(xii) To improve understanding and acceptance of the new qualifications through 
reinforcing dialogue within institutions and between institutions and employ
ees. 

(xiii) To describe qualifications in terms of workload, level, learning outcomes, 
competences and profile. 

(xiv) To elaborate an overarching framework of qualifications for the EHEA. 
(xv) First and second cycle degrees should have different orientations and various 

profiles in order to accommodate a diversity of individual, academic and la
bour market needs. 

(xvi) First cycle programs should give access to second cycle programs, second 
cycle degrees should give access to doctoral studies. 

16 



Chapter 2. Doctorates and the Berlin Declaration 

Promotion of Mobility 
(xvii) Mobility of students and academic and administrative staff is the basis for es-

tablishing a EHEA. 
Establishment of a system of credits 
(xviii) ECTS becomes not only a transfer but also an accumulation system. 
Recognition of degrees: Adoption of a system of easily readable and compara
ble degrees 
(xix) Every student graduating as from 2005 should receive the Diploma Supple

ment automatically and free of charge. 
Higher education institutions and students 
(xx) Commitment of Higher Education Institutions and students to the Bologna 

process. 
(xxi) Institutions need to be empowered, and reforms become fully integrated into 

core institutional functions and processes. 
(xxii) Constructive participation of student organisations; increasing actual student 

involvement in higher education governance. 
Promotion of the European dimension in higher education 
(xxiii) Ministers stress the necessity of ensuring a substantial period of study abroad 

in joint degree programs as well as proper provision for linguistic diversity and 
language learning, so that students may achieve their full potential for Euro
pean identity, citizenship and employability. 

(xxiv) The development and adequate quality assurance of integrated curricula 
leading to joint degrees. 

Promoting the attractiveness of the European Higher Education Area 
(xxv) To develop further scholarship programs for students from third countries. 
(xxvi) Transnational exchanges should be governed on the basis of academic qual-

ity and academic values. 
(xxvii) Co-operation with regions in other parts of the world by opening Bologna 

seminars and conferences in these regions. 
Lifelong learning 
(xxviii) To make lifelong learning a reality; to improve opportunities to follow lifelong 

learning paths into and within higher education. 
(xxix) To make lifelong learning a reality; to improve opportunities to follow lifelong 

learning paths into and within higher education. 
Additional actions 
(xxx) Ministers consider it necessary to go beyond the present focus on two main 

cycles of higher education to include the doctoral level as the third cycle in the 
Bologna Process. They emphasise the importance of research and research 
training and the promotion of interdisciplinarity in maintaining and improving 
the quality of higher education and in enhancing the competitiveness of Euro
pean higher education more generally. 

(xxxi) To increase the role and relevance of research to technological, social and 
cultural evolution and the needs of society. 

(xxxii) Networks at doctoral levels should be given support to stimulate the devel
opment of excellence and to become one of the hallmarks of the EHEA. 

Stocktaking 
(xxxiii) Detailed reports for the 2005 summit on : quality assurance, two-cycle system, 

and recognition of degrees and periods of studies. 
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Abstract: J.E.M.H. van Bronswijk, C.H. Doevendans, J. Verbeke 2003. USO-Built 
Graduate School. USO-Built Report Series 2:19-34. USO-Built is a distributed 
Graduate Research School under the CLUSTER (www.cluster.org) umbrella with its 
own aim, high-quality research and educational programs. It focuses on teaching re
search at the PhD and MPhil-level, concerns the technological domains of science 
aiming at balanced and implicit sustainability (= integral sustainability perceived as a 
normal quality of design) for the Built Environment in its fullest sense, indoor and 
outdoor, and is directly user-Oriented (USO). The environment is viewed as a tech
nological and designed environment with major influence on quality of life. From the 
design point of view the space of everyday, the environment of most people's lives, is 
the focus of USO-Built. From an organisational point of view the School is a struc
tured network with bottom-up research processes and top-down steering to harmo
nize cultural and intersectoral diversities. The School has been established in May 
2001, and is coordinated by the Technische Universiteit Eindhoven. Although the 
SWOT analysis shows a promising future, much work is still to be done to obtain a 
sustainable joint research school. 

Keywords: research collaboration; joint research supervision; academic and R&D 
cooperation 
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USO-Built, User-Oriented Built Environments, is a Joint Graduate School for the edu
cation of young researchers with shared resources for performing and teaching re
search. The organisation (not the content) of international workshops and courses is 
performed by the META-University (Chapter 4). USO-Built aims at becoming an in
ternational scientific leader in (i) linking built-environments to the users they are in
tended to serve, (ii) Joint Degree supervision, and eventually (iii) conferring of Joint 
Degrees. This way it wants to contribute to both the European Research Area (ERA) 
and the European Higher Education Area (EHEA), and to become an innovative 
world work force·. 

Matching built environments with a novel society is hampered by (i) the vast geo
graphic and cultural variation in rhythm and rapidity of current societal change, (ii) a 
traditional, regional knowledge structure and attitude of building and planning, (iii) 
fragmentation of knowledge, and (iv) the current absence of a European identity. 

Only by forming a critical mass of young professionals from the majority of European 
regions, and co-educate them, can we reframe and develop suitable professional ex
cellence with a European identity. By spreading and developing excellence we will 
gradually match built environments with the arising democratic and participatory 
needs of the new European citizen. 

USO-Built has both the flexibility and competence to minimize the distance between 
the humanities, the social, applied and natural sciences, including research-driven 
design and design-driven research (Chapters 5 & 8). To be pro-active towards so
cietal change, USO-Built takes regional diversity as prime knowledge. 

Ambitions, nature and results so far for the school as a whole are treated in this 
chapter. In addition the following issues are addressed: (i) Should we focus on the 
infrastructure for communication, such as courses, websites, list servers, and transfer 
some activities to the META-University?; (ii) Should we design a network with the 
management structure of a research school or a research program; (iii) Opportunities 
of the Marie Curie Course. 

The participating institutions proved to share a common concern for contributing to 
the emerging knowledge based society by correctly empowering the end-user. In a 2-
year discussion, consensus has been reached on specification of goals and rules of 
cooperation. 

3.1. Definitions within the USO-Built organisation 
ACADEMIC ADVISORY BOARD (AAB): An external committee of scientific and industrial 
experts who advise both invited and uninvited the directorate on academic, commer
cial and educational matters. The following organisations are represented (in paren
theses current delegates): 
- ACE I CEA, Council of European Architects (Prof. Juhani Katainen, president, Tam

pere University of Technology, Finland}; 
- AESOP, Assocation of European Schools of Planning (Prof dr B. Needham, PhD

coordinator AESOP, Universiteit van Nijmegen); 
- CIB, International Council for Research and Innovation in Building and Construction 

(dr. Wim Bakens, Secretary General}; 
- EAAE European Association of Architectural Education (Prof. James Horan, presi

dent, Dublin University of Technology, Ireland); 
- ECCREDI - European Council for Construction Research Development and Inno

vation (Mr. Jan Venstermans, BBRI, Eccredi secretariat}; 
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- European Network of Heads of Schools of Architecture (Dr. Constantin Spiridonidis, 
president, Aristotle University of Thessaloniki, Greece); 

- REHVA - Federation Of European Heating And Air-Conditioning Associations (Olli 
Seppanen, vice-president)7

; 

- CIBSE - The Chartered Institution of Building Services Engineers8
. 

ACADEMIC ORGANISATION: Universities and other institutes of higher learning. 
DEPUTY DIRECTORS: Senior Academic Researchers who serve in the Boards of Co
ordinators of each IRU. 
DIRECTORATE: Two Senior Academic Researcher who serve as director and as sec
retary-general of USO-Built Graduate School 
INTERNAL SCIENTIFIC COMMITTEE (/SC): The internal scientific advisory committee of 
the School, consisting of the directorate and the coordinators. The director appoints a 
chairperson from the senior researchers of the school. 
JUNIOR RESEARCHERS ADVISORY COMMITTEE (JRAC): Committee consisting of 8 de
mocratically chosen representatives of Research Assistants and Junior R&D Re
searchers; it advises, invited and uninvited, the Directorate on matters of research 
and research education. 
JUNIOR R&D RESEARCHER: Person, employed at a R&D Institute, doing research, 
while supervised by one or more Senior R&D Researchers. 
INDUSTRIAL INTERFACE(//) : a Task Force responsible for the interaction of Academia 
and lndustria, headed by Senior Academic Researchers 
LIAISON OFFICER: Person representing a USO-Built member for daily organisation 
and problem solving, and who serves as the contact person for these matters; aim is 
to facilitate implementation and development of USO-Built within its multi-cultural set
ting. 
META-UNIVERSITY: The Meta University is an initiative to improve international rela
tions and to form a network of exchanges between students and staff of Universities 
and Design Schools with departments of Architecture and Building Technology and 
related disciplines (http://www.metauniversity.tue.nl) 
PRESIDENT: President of USO-Built Graduate School as a whole and its Steering 
Committee in particular; is the President of the CLUSTER organisation in his/her offi
cial capacity. 
PRINCIPAL COORDINATOR: Technische Universiteit Eindhoven. 
R&D INSTITUTE: non-academic organisation, or section of a non-academic organisa
tion whose main goal is Research and Development of products and services. 
RESEARCH ASSISTANT: (i) Person preparing a doctorate thesis at an academic or
ganisation; in the Dutch context usually a AIO or 010; corresponding positions out
side the Netherlands: PhD student, FWO-, IWT- and OF-research trainee, or equiva
lent; (ii) other students, postdocs, researchers or designers at an academic organisa
tion, not belonging to tenured staff responsible for academic supervision of doctorate 
students. 
SCHOOL: The Joint Research School: USO-Built Graduate School. 
SENIOR ACADEMIC RESEARCHER: Person belonging tot the tenured staff of an aca
demic organisation, who supervises one or more Research Assistants. 
SENIOR R&D RESEARCHER: Person belonging tot the tenured staff of an R&D Insti
tute, who is active in R&D, and usually supervises one or more Junior R&D Re
searchers. 
STEERING COMMITTEE (SC): Highest reporting and evaluation committee of the 
School who will also report to CLUSTER; it consists of (i) Presidents or rectors of 
participating academic institutions in their official capacity; (ii) Faculty deans of par-

7 http://www.rehva.com/ 
8 http://www.cibse.org/ 
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ticipating departments of participating academic institutions in their official capacity; 
(iii) Directors of participating R&D Institutes in their official capacity. 
UNIT OR /RU: International Research and Design Units building the School, each co
ordinated by at least one (deputy) director of the school. 
VICE-PRESIDENT: Vice-President of USO-Built Graduate School as a whole and its 
Steering Committee in particular; is the Dean of the University Department coordinat
ing the School. 

3.2. Organisational Schema 

'Directorate 
prof.dr. Johan .H. van Bronswijk, Direct 
dr.l r. Comelis vendans, Secretary General 

IRU2: CMP 

/RU Coordinators: 
drs. Joseph J.A.M. 
Smeets, Orjan Svane 
MSc, dr.ir. Peter A. 
Erkelens, Ritsuko Ozaki 
Dphil, prof. Dipl.-
lng. Andreas Wagner 

IRU3: BQL 

/RU Coordinators: 
prof.dr. Johanna E.M.H. 
van Bronswijk. 

c Dujardin PhD 

Task Force 1'11 
Industrial Interface< 

Coordinators: 
Lori McElroy BSc MSc, 
Doc.Ing. Karel Kabele 
CSc 

Companies. 

Organisation and management structure of the school is detailed above. The last 2 
years saw much debate as how strong organisation and management structure 
should be. A rather loose network allowed a high level of flexibility (Chapter 1), but 
did not appear to be effective in durable cooperation, nor in attracting external fund
ing. Slowly, a more formal organisation developed, and at the Brussels Conference 
(December 19-21 , 2003) it was decided that a Memorandum of Understanding would 
be drawn to be signed by the Boards of all members. Currently the IRU and the di
rectorate are functioning, while the Task Force 'Industrial Interface' is developing. 
The first meeting of AAB, JRAC and ISC are expected during the Autumn Confer
ence in Eindhoven in 2004. 

The directorate performs the overall coordination. A Steering Committee, consisting 
of presidents, rectors or department deans of participating academic institutions and 
directors of R&D Institutes, is the highest organ in the school. The ISC plays a role in 
the assessment of proposed research projects, formation of thesis juries, developing 
research strategies and other matters concerning research. The JRAC advises Direc-
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torate on all matters concerning their functioning in the school, while an external AAB 
supports scientific and educational quality and societal relevance, including industrial 
matters. 

Coordination of activities is mainly done through the existing e-mail discussion lists of 
the IRU and an interactive web-site (www.uso.tue.nl). In addition half-yearly confer
ences bring together (coordinating) seniors and a changing selection of research as
sistants and junior R&D Researchers, both for planning, teaching, reporting, discuss
ing and assessing, and for social reasons to overcome cultural and disciplinary barri
ers. 

Alertness as to good and effective communication, and minimizing the risks of mis
communication due to cultural and sectoral diversity, is one of the main duties of the 
directorate. Members of the directorate personally participate in as much of the 
communication as feasible . 

Work in USO-Built has been structured in 4 themes that are researched by 4 Interna
tional Research Units (IRU) encompassing doctorate students, post-docs and their 
supervisors originating from at least 5 different countries, and coordinated by an in
ternational board of coordinators. The end-user is clearly visible in the methodology 
of each research project. The IRU are homogenous for their methodology and have 
all chosen one of 4 explanatory dimensions (Chapter 5) as their lead: 
IRU 1. SUSTAINABLE URBAN TRANSFORMATION exists in the context of the intentional 
dimension in professional activities of designers; This IRU mainly employs the meth
odology of the humanities and practices 'Research by Design'; 
IRU 2. CLIENTS, MANAGERS AND PRODUCERS encompasses user, managers and pro
ducers in the context of the structural dimension of built environments; This IRU 
mainly employs the methodology of the social sciences and has a strong link with 
building industry and housing associations; 
IRU 3. BUil T ·IN QUALITY OF LIFE researches in the context of the functional dimen
sion of needs, wishes and capabilities of individual end-users; This IRU mainly em
ploys the methodology of the natural sciences and the design of building services; 
IRU 4. INFORMATION DESIGN is active in the context of the instrumental dimension of 
knowledge; This IRU mainly employs the methodology of the information sciences in 
relation to knowledge management and participatory design. 

Currently the average number of research projects per theme is about 25, to be 
enlarged to around 75 by 2008. 

One of the differences between student projects and postdoc projects is their com
plexity, with postdoc projects usually concerning the research field were two or more 
IRU meet (Chapter 11). 

The multidisciplinary approach of USO-Built is unusual within building research. 
Elaboration of a common framework for research is necessary in order to get a com
prehensive approach of the built environment. An essential aspect of user-orientation 
in USO-Built is a direct relationship with the user of the built environment in research 
and design. This refers in fact to any end-user's role: visitor, commuter, inhabitant, 
citizen, worker, dweller, tourist, etc. User-orientation (Chapter 6) is quantified in the 
degree to which actual or virtual users of the built environment are represented in the 
research layout of the project, or figure as co-designers or a touchstone in the design 
process and evaluation. 

Senior researchers in each IRU or Task Force have chosen from among them 1-5 
coordinators (or deputy-directors of USO-Built) who organise joint research and su-
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pervision, research planning and quality control in their unit or task force; and who 
report to the directorates. 

Duties of the ISC include presence at the half-yearly conferences of USO-Built to 
stimulate exchange of knowledge and experience among the research assistants and 
junior R&D researchers, as well as to update policies on research, sharing of re
sources and training, and the organisation of the School as a whole. In addition the 
coordinators of each IRU or Task Force have the know-how of organising specialized 
workshops (Master Classes) in their specific field. 

3.3. Research area and Mission 
The research area of USO-Built concerns user-oriented built environments with 
implicit sustainability and suitable for the knowledge-based society. Research 
focuses on needs, ambitions and capabilities of its end-users. The program entails 
most of the disciplines related to built environments, such as architecture, building 
physics, building services, building technology, ergonomics, health technology, real 
estate management, and urban development. The concept of 'User-orientation' dis
tinguishes this program from the other building related research programs, and bal
anced, implicit sustainability its final aim. 

The approach of the research is elaborated in fundamental and applied research with 
respect to the integration of the different disciplines. Fundamental research develops 
critical and historical reflection, design concepts, new paradigms, and denotes new 
adaptive functionalities. Applied research investigates design tools, building (ser
vices) types, planning and building method and products, and management strate
gies. The program attempts to integrate all stages and to clarify to what extent 'user 
need-gaps' can be diminished and user need problems solved (User-orientation, see 
below). It also matches user needs and the performance of the built environment 
given its life cycle, inertia and the risk of capital waste. 

Mission of the school is cooperation of European researchers and educators active in 
each of three research dimensions and in a limited number of user-oriented compe
tence areas pertaining to the built environment, to reach implicit sustainability of so
ciety. Promoting the domains of excellence of each partner-university is an additional 
aim. 

3.4. The Problem Area of Sustainability 
At the community level, a sustainable Europe is paramount. The general problem 
area of USO-Built includes the following aspects: 
(i) Sustainable development meets the needs of present generations without 

compromising the ability of future generations to meet theirs. To be effective, 
sustainability should be implicit, meaning a 'normal' quality of design. Sus
tainability has lost its attractive innovation image; implicit sustainability should 
be thrived for; 

(ii) The aging of society has led to a population more susceptible to infections 
and cancer diseases (therefore harder to keep in sustainable vitality), and 
with an increased diversity as to needs, aspirations and capabilities, ethics 
and aesthetics, sustainability notions; 

(iii) Rising cultural difference and individuality has increased the bandwidth of 
needs and aspirations even further, competing with perceptions of sustain
ability; a norm-person and a norm-future are no longer the cornerstone of re
search and design, but should be replaced by the correct and optimally sized 
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adaptiveness of the research or design; at the same time remaining depend
able; 

(iv) Lessened distinction between living and working environments asks for new 
functionalities in and around dwellings, and new user-concepts of sustainabil
ity; 

(v) Incorporating the needed intelligence in buildings has made the effective de
sign of buildings and building services much more complicated; 

(vi) The quest for more healthy and vital years in a lifespan leads to new quality 
indicators for built environments, that could pose a threat to an increase in 
environmental sustainability; 

(vii) 'Universal Design' and 'Design for All ', although common paper-innovations, 
were not able to attract a sizable market as yet, in short, have not yet proven 
to be sustainable; 

(viii) National policies on sustainabil ity are at variance and need integration; 
(ix) The industrial city has not yet ended, but a new layer has emerged: the post

industrial city populated with an knowledge-based society; design of built en
vironments are not yet adapted to sustain the appreciated post-industrial 
landscape; 

(x) Good health is a necessary condition for sustainable development9• WHO has 
defined this health as a state of complete physical, mental, and social well
being and not merely the absence of disease or infirmity10

. This definition in
cludes a number of aspects pertaining to users that are commonly over
looked, including meta-values such as quality, culture, ethics, aesthetics, se
mantics etc, and asks for a thorough user-orientation in engineering and de
sign, but not at the cost of economic sustainability; 

(xi) Functional, structural, intentional and instrumental dimensions of phenomena 
pertaining to users and to built environments have resulted in the develop
ment of quite different methodologies, hampering the needed cooperation of 
scientists, and fragmenting their perceptions of sustainability; 

(xii) Professionals in the cultural, social and natural sciences and in technology, 
who together should develop, implement, adapt and manage built environ
ments of the 21st century, lack common sustainability paradigms and lan
guage to efficiently cooperate; 

(xiii) Knowledge arising from academic studies and from practical experience 
gathered in commercial activities should be intertwined to arrive at new prod
ucts and services in the most efficient way. 

Of course USO-Built does not have the wish nor the capabilities to research all these 
aspects mentioned. In fact, each IRU has selected a more focussed and well
delineated part of the problem at hand. 

To summarize, it can be concluded that design and management of built environ
ments for the 21st century with balanced sustainabilities needs new joint ventures of 
academic and industrial disciplines, and new paradigms for effective scientific and 
professional communication. It is important to teach this to Young Researchers to 
make them better suited to finding solutions for the sustainability needs of 21st cen
tury European society. 

The USO-Built Joint Graduate School leads towards a durable cooperation of aca
demic institutions in Joint Research, Jointly Supervised Training, and Education. Cul
tural fragmentation of the domain is prevented in the process. The School may still 
attract more European universities thus growing towards a genuine Network of Excel-

9 www.who.int/hpr/expo/futures02.html 
10 www.who.org/aboutwho/en/definition.html 
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lence in providing Balanced Sustainable Built Environments (Chapter 7) for the high
est number of European citizens. This way it intends to contribute both the European 
Higher Education Area and the European Research Area that are foreseen for 
201011

. By making research to an exiting social as well as intellectual activity a long
term research career will become more attractive to bright young students and pro
fessionals. 

3.5. Specific Objectives 
In its field the School's specific objectives are: 
(i) To conduct high-quality research; 
(ii) To provide high level education and supervision for doctorate students and 

other research assistants or Junior R&D Researchers; 
(iii) To conduct an active policy on postdoc positions in regional, national, European 

and other international programs; 
(iv) To jointly coordinate the research program in the Units (IRU's); 
(v) To improve exchange of knowledge and information between Academia and 

lndustria; 
(vi) To improve the national and international position of the research, also with the 

purpose of strengthening the position of doctorate students, other Research 
Assistants and Junior R&D Researchers on the labour market abroad and at 
home, and increasing European competitiveness in general; 

(vii) To organize workshops, seminars, courses, lectures, educational publications 
and conferences, all embedded in the META-University structure; 

(viii) To strengthen and increase joint publication of research and design results; 
(ix) To share each other's resources by joint research planning, joint degree pro

grams, and having students and researchers execute part of their research and 
education abroad at one of the partner's institutions. 

3.6. Added Value 
The School contributes to the objectives of the European Research Area (ERA) by 
strengthening the role of European universities in the Europe of knowledge 12 through 
(i) supporting the production of new knowledge, (ii) transmission of knowledge 
through education and training, (iii) dissemination of knowledge through information 
and communication technologies, (iv) new knowledge for innovative industrial proc
esses and services, and (v) efficient management of resources. 

Production of new knowledge is especially supported through the promotion of co
operation of young scientists from both different disciplines and different countries. 
USO-Built will also help to overcome prejudices and cultural barriers, and will en
courage closer personal contacts among young academics. Apart from the informal 
element in the project, where researchers from European countries can exchange 
ideas and experiences on user-oriented built environments, and receive guidance 
from a select body of senior staff, the researchers participating will gain an overview 
of experiences from different cultural environments, and also learn about behavioural 
responses of both consumers and professionals. The School has a high cultural di
versity, thus to stimulate even further cohesion and integration in the European Re
search Area, while respecting local and national diversity. 

11 Commission of the European Communities 2003 (January 10). Investing efficiently in edu
cation and training: an imperative for Europe. COM (2002) 779 final 
12 European Commission 2003 (February 2). The role of universities in the Europe of knowl
edge. COM (2003) 58 final 
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The Joint research school USO-Built will help to encourage synergy and structuring 
at an international to deliver a critical mass needed for scientific and technological 
advancement in the fragmented domain of architecture and urban planning, espe
cially as it influences the European citizen with its general human needs and capabili
ties, but divers cultural aspirations, all aiming as a Sustainable Europe in transition to 
an Information Society. 

The contribution to international cohesion and integration policies is advanced 
through the participation of researchers from the Less-Favoured Regions of EU and 
other countries in need for a large increase in development. USO-Built is thriving to
wards engaging partners from the Associated States and the Less-Favoured regions 
of the Member States of the European Union. 

The School intends to make use of different local, national and European networks of 
female professionals to obtain in time a minimum of 40% female participation in the 
junior and senior participants in the school. As to research methodology care will be 
taken to include and explain the needs of both genders of consumers and profes
sionals to support obtaining gender balance. 

By encouraging a more design and user-driven approach within the traditionally 
male-dominated architectural industry, it is envisaged that their will be increased op
portunities for the employment of engineers from non-traditional groups, such as 
women and disabled researchers, all of whom may have strong technical skills but 
who for one reason or another may be unable to participate in a traditional design 
and construction environment. 

In the longer term, by strengthening the links between health, social and societal is
sues of the Post Industrial Society with the more traditional aspects associated with 
re-production of built environments, such as energy I materials I life cycle and me
chanical I constructional issues, achieved with the aid of 'Information Design', it is 
envisaged that a 'softer' approach to engineering and design skills will be developed 
and that better standards of design of buildings, building services and building mate
rials will emerge. 

Just as design guidelines and standards exists for fitness for purpose, such as en
ergy performance or access and design for equal opportunities, the School will con
tribute to the changing face of design philosophy by encouraging this better mix of 
engineers. We will use this as an opportunity to put into practice many of the ideas 
that underpin our student teaching philosophy. The results of these efforts are moni
tored. 

The School not only increases attractiveness of built-environment research in 
Europe, it should also increase European competitiveness through its innovative out
look on the end-users of living and working environments. In addition the synergies 
among the partner institutions is growing towards sharing resources and dual plan
ning, thereby structuring European research on user-oriented Built Environments. 

3.7. Building the School 
The main activity of students, postdocs, research fellows, and R&D Researchers is 
research of the Built Environment or Architectural Design. This is essentially an indi
vidual activity, but with a strong teamwork dimension. Degree students should earn 
at least 75% of minimum number of prescribed ECTS units through these activities. A 
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Task Force has answered the questions concerning academic quality of output of an 
Architectural Design work (Chapter 8). 

The first cycle of research programming included the collection of MPhil, doctorate 
and postdoc I research fellow projects as were offered by the academic institutions 
taking partnership in USO-BUILT. These projects have been used as the building 
material of the Units or IRU. Initial and new projects have been classified in these 
IRU, after a thorough check for (i) User-orientation, (iii) Built-environments focussing, 
and (iii) Relevance to the emerging knowledge-based society. Point of departure for 
IRU formation were the 4 dimensions of understanding (Chapter 5). 

IRU formation has been completed in 2002. In 2003 the overall aims of the School 
and the IRU were bundled in the developing concept of Balancing Sustainabilities. 
Recruitment and selection of new projects on the basis of user-orientation and built
environment relevance remains the corner stone of growth and development. Also for 
new academic institutions and R&D Institutes that expressed their wish to participate, 
presenting descriptions of ongoing research projects is a first step towards full mem
bership. 

3.8. Doctorate Program Outline 
The curriculum aims at educating architects, engineers, facility managers and plan
ners who have a strong scientific approach and will be able to fulfill research, design, 
development and managerial functions in commercial settings, governmental envi
ronments, or in NGO's after earning their doctor's degree. Desirable skills for the per
fect European doctor, include: (i) Good knowledge of science and technology; (ii) 
Top-knowledge of the research domain; (iii) Self-motivation for life-long learning; (iv) 
Ethical responsibility towards the new society and the environment; (v) Well devel
oped intellectual properties; (vi) Flexibility; (vii) Excellent communication and lan
guage skills, (viii) Multidisciplinary approach; (ix) Educated to team work13

. 

Complementary training includes structured discussions on the future professional 
career of the student, as well as its personal implications and possible effects on sus
tainable development of Europe. 

To structure the training, evaluate its result and transfer results to partner universities 
a combination of 2 different systems will be used: 
(i) Credits expressed in European Credit Transfer System14 (ECTS}. 180 ECTS units 
equal 3 years of study at 2 different universities and commonly also an commercial 
organisation; 75-85% of these credits should be earned with research activities; 
(ii) A portfolio or personal file containing the regularly updated, individual, training 
plan; research protocols; presented posters; summaries of oral presentations; contri
butions to peer-reviewed international journals; followed courses and workshops et
cetera. 

Supervisor and student evaluate this portfolio regularly together; by the time the de
gree is conferred it contains at least 1 accepted doctorate thesis and 3 manuscripts 
accepted in peer-reviewed international journals, or peer-reviewed international con
ferences. The ISC of USO-Built assesses twice a year the portfolio, and once a year 
a selection is presented to the external MB for comment and appraisal. 

13 Qualities also mentioned in the lecture of the former CLUSTER President, Prof.cir. Domi
nique de Werra, at the USO-BUILT Kick-Off Meeting, October 2001 . 
14 http://europa.eu .int/comm/education/socrates/exts.html 

28 



Chapter 3. USO-Built Graduate School 

To attain the training aims the Joint Doctorate Program follows the same course at 
each participating university (Table 3-1 ). The total program takes 3 years after which 
time the candidate qualifies for examination of the doctorate thesis to obtain the de
gree. The conferring university will recognize the credits earned at the other universi
ties, and no more than 3 years, full time, will be needed to qualify for the doctorate 
degree. Not all members of USO-Built are (yet) allowed to accept credits obtained 
elsewhere. In total 16 academic institutions agreed to take part in a pilot with Joint 
Supervision of doctorate students. 

The 3-years doctorate program consists of a research project to be followed at insti
tutions of higher learning, preferably in 2 different countries, an international course 
and workshop program, and Joint Juries for research protocols and thesis assess
ment15. Training at a commercial site may be included when feasible. 

Table 3-1: Individual training program; Research activities encompass 75-85% of the credits to be earned, or 
135-157 credits* 

Research Activities Courses and Workshops 
Activities ECTS* Activities ECTS** 

Individual Research Work (tutored) Literature Search 
Completinq the Research Protocol Methods and Aims 

Year1 
Presenting the Research Plan Built Environments 

Views on the end-user 
Completing Annual Report & updating Portfolio 

Scientific Writing in English 
Totals for the 1"' Year 45 Totals for the 1"' Year 15 
Individual Research Work (guided) Poster presentation 
Presenting pilot study Oral presentation 

Year2 Completing 1s' contribution to journal or congress*** Scientific Debate 
Completing Annual Report & updating Portfolio Course I Workshop of choice 
Totals for the z·w Year 50 Totals for the z•w Year 10 
Individual Research Work (almost independently) 
Completing 2"0 contribution to journal or congress*** Courses I Workshops of 

Year3 Completinq 3ru contribution to journal or conqress*** Choice 
Completing Doctorate Thesis & updating Portfolio 
Totals for the :r Year 55 Totals for the :r Year 5 

Grand Totals for 3 years 150 30 
* A ~9 month stay at a commercial facility selected by the taskforce 'Industrial Interface' linked to USO-Built may also be part of 
the research activities. The conditions under which these industry studentships are run include a continuing and final supervision 
by the university conferring the degree; 
** European Credit Transfer System Credits; 
***International peer-reviewed journals or peer-reviewed contributions to international congresses 

Some universities have a 4-year course program for earning a Doctor degree. In 
those cases this program concerns the last 3 years of doctorate education. This 3-
year period of research is devoted to a single research project that crystallizes in a 
Doctorate Thesis accessible to the public. In addition to the local ways of distributing 
this thesis, it will also be archived in the Library of the Technical University of Eind
hoven where it will be made electronically available as a full text document. 

15 As agreed by the USO-Built members (October 2001) and the CLUSTER mother organisa
tion (May 2001 ); see: (i) JEMH van Bronswijk, CH Doevendans, JAM Graafmans 2001 (May). 
USO-Built. A European Graduate School within the CLUSTER Networks. Available at: 
www.uso.tue.nl/Archives/Documents/USO-CLUSTER-May2001.PDF, and (ii) JEMH van 
Bronswijk, CH Doevendans, JAM Graafmans 2001 (October). USO-Built. End Report of the 
Eindhoven meeting. Available at: www.uso.tue.nl/Archives/Documents/new-uso-built.pdf. 
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After completing the program, the candidate will receive her I his degree from one of 
the universities where the research has been performed. The choice of the conferring 
university is made before the fellowship opportunity is posted to ensure that all rules 
pertaining to the earning of such degree can be followed from the beginning. 

Mobility of students is one of the tools to succeed in a European education. To obtain 
the School's CLUSTER certificate in addition to the doctorate degree at least 27 of 
the 180 ECTS (15%) should have been earned at another university located in a dif
ferent country. 

Among the international elements of each student's individual educational program, 
'Scientific Writing and Presentations' takes a prominent place. A number of elements 
may be discerned. Some examples are shown in Table 4. 

Table 3-2: Elements of Scientific Writing and Presentation and their ECTS values '0 

Element ECTS* 
Accepted contribution to an International Peer-reviewed scientific journal 
Full paper in Proceedings (bearing ISBN I ISSN number) of an International Congress 
Presentation at a USO-BUILT half-yearly Research Conference 
Co-organising a USO-BUil T half-yearly Research Conference (substantial contribution) 
1 Week Summer School with Presentation at partner University in foreiqn country 
1 Year serving as ( co-)moderator of one of the e-mail discussion lists of the school 
Oral Presentation at another international congress, conference or workshop 
Poster presentation at an international congress, conference or workshop 
1 Contribution to an electronic newsletter pertaining to the school in the widest sense 

*In addition portfolio elements should be selected from the results of writing and presentation. 

Specific, high-level courses on end-user orientation and on built environments, can 
only be offered at certain. In addition USO-Built organized half yearly research con
ferences that also contain high-level key note speeches and are followed by educa
tional workshops of typically 1-week duration. The doctorate students of the USO
DOCTORATE program are expected to attend at least 3 of the 6-7 conferences organ
ized during their doctorate study. 

Relevant courses offered by the different academic institutions forming USO-Built are 
made available in the META-University17

. Here courses and assignments for re
search methodology (including statistics), urban planning, facility management or ar
chitectural design are posted, mentioning not only content and entrance level, but 
also the period the offer is open, and the number of ECTS units to be earned. Stu
dents may register electronically. Links to local authorities are in development. It is 
also a portal for blended learning as has been started by one of our core group 
members, the Technical University of Karlsruhe. 

Examples of specific courses or workshops that are to be taught in a 3-year cycle, 
include: (i) the Three Dimensions of Understanding, (ii) Comparative Methodology of 
Humanities, (iii) Towards a common paradigm integrating humanities, natural, social 
and technical sciences, (iv) Natural and Social Sciences and Technology, (v) Interna
tional building norms, industry and user-orientation, integrated building design (vi) 
Network-design and blended learning, (vii) Architecture and Facility Management, 

16 JEMH van Bronswijk, CH Doevendans, JAM Graafmans 2001 (October). USO-Built. End 
Report of the Eindhoven meeting. Available at: www.uso.tue.nl/Archives/Documents/new-uso
built.pdf 
17 www.metauniversity.tue.nl 
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(viii) Built-in Sustainable Health, (ix) Building Function Analysis (x) City form and im
plicit sustainability, (xi) Renewable Energy Sources/technologies, (xii) Integrated 
CADecision Support systems for Sustainable building design, (xiii) The Ageing Soci
ety, (xiv) Architecture, Urbanism and Mathematics, (xv) Collaborative and Inclusive 
Design, (xvi) Lifestyles and built environments, and (xvii) Knowledge Management 
and Design Methodology. 

3.9. A Distributed Organisation 
The school is a distributed organisation, held together by: 
(i) A high-quality, focussed research and design program meant to educate young, 

creative, and internationally oriented researchers, architectural or urban plan
ners and designers; 

(ii) A virtual communication centre within the facilities of the META-university; 
(iii) Self-organizing international research and design units, each with at least one 

moderated e-mail discussion list; 
(iv) Twice yearly conferences and regularly recurring workshops that rotate among 

the partner universities; 
(v) International juries for the assessment of research plans, design plans, and 

theses completed for the MPhil or doctorate degree; 
(vi) Specialized courses given by unique centres of excellence among the partner 

universities. 

3.10. Membership 
USO-Built has core members who are both most active and belong to the world top 
with their areas of excellence in the field, as well as an outer circle of regular mem
bers that contribute with at least one research assistant or junior R&D researcher 
project. The third category of starting members is in the process of finding a niche in 
the school. 

Currently the Core group consists of the following 7 academic institutions: 
Belgium: - Hogeschool voor Wetenschap en Kunst, Departement Sint Lucas; 
Germany: - Universitat Karlsruhe; 
Italy: - Politecnico di Torino; 
Netherlands: - Technische Universiteit Eindhoven; 
United Kingdom: - The Martin Centre of the University of Cambridge; 

- University of Strathclyde; 
Spain: - Universitat Politecnica de Catalunya; 
Sweden: - Kungl Tekniska Hogskolan. 

Regular members include the following academic institutions and R&D institutes: 
Belgium: - Katholieke Universiteit Leuven; 

Netherlands 
South-Africa: 
Switzerland: 

- Universite catholique de Louvain; 
- TNO Building & Construction; 
- University of The Free State ; 
- Ecole Polytechnique Federale de Lausanne. 

Additional universities and R&D institutes have started the procedure to become an 
active member of USO-Built Graduate School. These Starting Members include the 
following: 
Croatia 
Czech Republic 
France 

- University of Zagreb; 
- Czech Technical University; 
- Ecole d'Architecture de Lille; 
- Ecole d'Architecture de Marseille; 
- lnstitut National Polytechnique de Grenoble 
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Germany 
Greece 
Netherlands 

Norway 
Poland 

Portugal 
Rumania 
Serbia 
Turkey 
United Kingdom 

- University of Heidelberg; 
- National and Kapodistian University of Athens; 
- University of Utrecht; 
- Center for People and Buildings Delft; 
- Norges Teknisk Naturvitenskapelige Universitet Trondheim; 
- Politechnika Wroclawska; 
- Politecnika Warszawska; 
- Uniwersitet Zielonog6rski; 
- Facultade de Engenharia da Universidade do Porto; 
- Ion Mincu University of Architecture and Urbanism; 
- University of Belgrade; 
- Middle East Technical University; 
- Imperial College London; 
- University of Durham; 
- University of the West of England; 
- Robert Gordon University. 

By joining activities the core-staff size for the different approaches (IRU) is brought to 
the critical mass needed for an innovative and sustainable research program in user
oriented built environments. Limited core size is a general problem in European Ar
chitecture Departments, and has been one of the reasons to establish the USO-Built 
Joint Graduate School under the CLUSTER umbrella. 

3.11. Consensus 
The cooperating institutes share a common concern for a sustainable society based 
on healthy, vital, productive and socially active consumers up to a high age, although 
there are cultural differences among the policies and views among the cooperating 
institutes. 

The cooperating institutes have agreed: 
(i) To share resources of mutual concern and interest, and plan and execute to-

gether research on a graduate or postgraduate level; 
(ii) To transfer expertise; 
(iii) To pool excellence of participating academic organisations and R&D Institutes; 
(iv) To share specific competences and knowledge; 
(v) To create transparency, elaborate quality procedures and execute peer review

ing; 
(vii) To seek funding to double the total quantity of human resources supplied by the 

individual institutes; 
(viii) To consult each other and coordinate on regulatory or policy proposals and sig

nificant policy interpretations of EU or other funding organisations under con
sideration by each institute; 

(ix) To provide each other with human and other resources for academic and edu
cational seminars, speeches and workshops related to the research within 
USO-Built; 

(x) To develop together and under the organisational guidance of the META
University, new educational models relevant to teaching research in its widest 
sense in as far as it is relevant to the fields of the IRU, and seek funding for the 
development of such modules; 

(xi) To joint teaching of junior researchers, to the extent possible; 
(xii) To formulate a joint framework for research and design education at the doctor

ate level; 
(xiii) To jointly set goals and milestones and to live up to them; 
(xiv) To regularly publish their academic results in peer-reviewed international jour

nals. 
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3.12. Analysis, perspectives and expectations 
The SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis forms the ba
sis for future strategy and tactics. In addition to this general SWOT of the School, the 
4 IRU made disciplinary analyses (Chapter 11). 

Table 3-3: A SWOT Analysis of USO-Built 
INTERNAL 
Strengths Weaknesses 
S1 Research and Design W1 Research Tradition 
S2 International Strategy W2 Highly Distributed Input 
S3 Interdisciplinary Approach (IRU) W3 lnteqration 
EXTERNAL 
Opportunities Threats 
01 Knowledge Based Society (also ICT) T1 Technology only 
02 Bologna Process T2 Structure 
03 Demographic Change T3 Attractiveness for funding 

STRENGTHS. Our main strength is the approach to the RESEARCH AND DESIGN DEBATE 
in architecture. Although most of the program work is research, design is taken seri
ously and scientific criteria for design research have been formulated and are used. 
A 2nd strength of USO-Built is its INTERNATIONAL STRATEGY, in anticipation to the ob
jectives of the Bologna process. This approach enhances vitality and feasibility of the 
School, and strengthens its scientific and socio-economic impact at the national and 
European level. 
A 3rd strength of the school is formed by its INTERDISCIPLINARY APPROACH (inclusive 
strategy, see Chapter 5) based on dimensions of understanding leading to genuine 
collaboration of the different approaches of the national, social and technical sci
ences and the humanities, while each discipline retains the strength of its own, time
tested methodology. 

WEAKNESSES. The main weakness of the school is the ABSENCE OF A STRONG 
RESEARCH TRADITION in design related disciplines such as Architecture. Publication in 
international academic journals lags behind. This hampers knowledge exchange and 
communication, (perceived) quality and research impact, as shown by low citation 
values of publications in the field. 
A 2nd weakness is the HIGHL y DISTRIBUTED RESEARCH INPUT, with the majority of sen
iors spending less than a day/week on research activities. We lack a strong postdoc 
tradition and this hampers coherence. 
A 3rd weakness concerns the fact that the School is only 3 years old. INTEGRATION OF 
RESOURCES has only begun. 

OPPORTUNITIES. Our main opportunity is the increasing interest in the quality and 
value of built environments in relation to changes in society towards a post-industrial 
and KNOWLEDGE BASED SOCIETY, and the new technologies, such as ambient intelli
gence that come with it. 
The 2nd opportunity is the ongoing BOLOGNA PROCESS that strengthens multidiscipli
narity and intercultural approaches, and mobility of staff and students to link centres 
of excellence among universities and strengthen the European identity. 
The 3rd opportunity is the European wide greying of the population. This 
DEMOGRAPHIC CHANGE asks for a re-evaluation of values and technologies, and has a 
strong need for new, smart or intelligent, technical and societal solutions. 
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THREATS. Our main threat is a NARROWING DOWN of research TO PURELY 

TECHNOLOGICAL AND SCIENTIFIC approaches, forgetting the need for the views of the 
social sciences and humanities 
The 2nd threat concerns the STRUCTURE OF THE ORGANISATION of the research in the 
different partner institutions, along the lines of historical departments, and not along 
methodological lines. This departmental culture allows for too little moneys to be 
spent on international exchange and mobility 
The 3rd treat to USO-Built is the current lack of attractiveness for funding. Although it 
could be argued that the School is still too young and therefore not yet known, this 
problem might have a deeper source in the unacquaintedness of the scientific and 
commercial community with a successful integral approach. 

ANALYSIS. The SWOT shows a promising future for the School. However still much 
work has to be done to make it a sustainable success. Our strengths are especially 
suitable to seize the opportunities of the knowledge-based society, the Bologna 
process and the European wide demographic change. 
The combination of strengths and threats are a source of concern. Both the combina
tion of Research & Design and the International Strategy are hampered by a lack of 
attractiveness for funding, while the interdisciplinary approach is thwarted by organ
isational structures and the trend towards narrowing down research to engineering 
and the natural sciences. 
Integration and research tradition are expected to improve by the further develop
ment of current management policies and approaches. 

GOAL ADJUSTMENTS. The management will continue to focus on user orientation and 
implicit, balanced sustainability for the new architecture and building (services) engi
neering of the developing information society. However, for the medium and longer 
term minor adjustments are expected depending on societal and technological de
velopments, especially in the ICT domain. 

STRATEGY ADJUSTMENTS. Although in principle the ongoing process of integration 
should continue with remaining disciplinary independence (IRU system), some ad
justment of strategy is needed. The management will strive towards: (i) a better re
search climate, (ii) more local support for managing and coordinating the School, (iii) 
a better use of the internationality of the School to increase its funding. 
USO-Built Graduate School also seeks accreditation as a National Netherlands Re
search School. The needed level of focussing, integration and management effec
tiveness is expected to be reached around the middle of 2004. A remaining stumbling 
block appears to be that still less than 25 PhD projects of the 100-120 of the school 
are from Dutch descent. The management will further discuss this problem with the 
relevant authorities. 

34 



Chapter 4. The META-USO connection 

Chapter 4. The META-USO connection 

Corne/is H. Doevendans 
Technische Universiteit Eindhoven, Netherlands 
e-mail: c.h.doevendans@bwk.tue.nl 

Johan Verbeke 
Hogeschool voor Wetenschap en Kunst, Brussel-Gent, Belgium 
e-mail: jverbeke@archb .sintlucas. wen k. be 

Jelena Petric 
University of Strathclyde, Glasgow, Scotland 
e-mail: j.petric@strath.ac.uk 

Nele de Meyere 
Hogeschool voor Wetenschap en Kunst, Brussel-Gent, Belgium 
e-mail: nele.de.meyere@archb.sintlucas.wenk.be 

Abstract: C.H. Doevendans, J. Verbeke, J. Petric, N. de Meijere 2003. The META
USO connection. USO-Built Report Series 2:35-40. The META university, estab
lished in 2000, facilitates international collaboration at the Master-level. Since Sep
tember 2003 the Doctor Phase has been added to the Bologna process. Universities 
now offer (at least) 3 levels of education: Bachelor, Master and Doctor. Joint degrees 
and joint education of the advanced levels (Master & Doctor) is one of the measures 
to increase quality and employability of young professionals and researchers. In this 
set-up the META-university is the place to develop and plan courses, while USO-Built 
is in essence a research school. Questions to be answered include: (i) How may 
these 2 initiatives strengthen each other?, and (ii) How should the collaboration be 
organized? 

Keywords: Doctor education; courses and workshops; internationalisation 

35 



USO-Built Report Series 2 (December 2003) 

The META-University is a way forward to facilitate international collaboration. It 
makes course structures more transparent, facilitates student exchanges and devel
ops joint modules. The pilot with Joint Master Courses included TU Eindhoven, 
Strathclyde University and Hogeschool voor Wetenschap & Kunst, Sint-Lucas Archi
tecture. It is now extending all over Europe and is even active in projects with the 
America's and Africa. This contribution tries to report on the experiences and benefits 
of the project partners. In addition the extension to doctor courses is investigated, 
also in the light of the recent Berlin Declaration in the Bologna process. 

As to the USO-Built future this chapter will try to treat the following issues: (i) Impor
tance of mobility for young researchers, but do we need a network for that purpose?; 
(ii) Educational networks: Socrates, Erasmus World Program, but can single universi
ties not do that just as well?; (iii) How should USO-Built and the META-University 
share resources? 

4.1. Internationalisation 
The European Community promotes study abroad as a means of improving the qual
ity of academic cooperation bringing benefits to students and higher education insti
tutions. 

Studying abroad can be a particularly valuable experience. It is not only the best way 
to learn about other countries, ideas, languages and cultures; increasingly, it is an 
important part of professional and academic career development. 

International activities become more and more important for universities. The META
University, established in 2000 by TU/e, is an answer to that need. During its first 
year, 3 pilot partners did have a lot of discussions about the way forward. The first 
discussions were on structures and practical issues. After some time when more and 
more people got involved, the focus shifted to content and to complementary exper
tise and capabilities. The consortium is now extending and benefiting from the activi
ties in several European funded projects. 

Due to the increased flow of students under SOCRATES, teaching and administra
tive staff have to help and guide outgoing and incoming students throughout the year. 
Information is scattered and frequently incomplete or outdated. Students go and ar
rive at different periods of the academic year. 

The international META-university is a network of universities and design schools of 
Architecture and Urban Planning. The Schools agree to offer part of their existing ac
tivities in the form of international design workshops and theoretical modules open to 
the students in all schools of the network. This can be achieved by using a common 
web-site as a way to make the offer known. META-University has no commercial 
aims, its sole purpose is to stimulate international exchange and collaboration. The 
META-University facilitates the exchange of information by creating a flexible web
site: http://www.metauniversity.tue.nl . 

4.2. Combining Excellences 
Combining the abilities of the member universities and the possibilities of their re
spective locations trough an exchange of students and staff is a key factor in META
University. We envisage META-University as a network of universities with activities 
situated in real space. This network is supported by the ever expanding possibilities 
of cyber space. Thus META university will combine the best of both worlds. It is im-
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portant to emphasize that META-University is not a virtual university, its activities 
take place in real locations 

All the workshops and courses take place in 'real space' on the locations of the 
members universities and under their full control. Staff and Students also meet each 
other in 'real space'. This concept of a META-university is founded on the conviction 
that, although modern communication offers invaluable new perspectives, nothing 
can replace real experience and real contacts. In this concept the web-site is just a 
tool for communication, for assembling the different offers and for exploring areas of 
common concern. The aim is to make the best of both the shared interests and the 
individual qualities of the member schools. 

4.3. Joint Masters 
Originally the META-University focused on master education. In most cases the 2 
master years offer enough flexibility to the students to follow some well-composed 
modules at another university. Quickly it became clear that there was a need for a 
deep and content-focused discussion between the partners of the META-University. 
This led to the idea to create 'joint masters'. These were intended to reflect the joint 
competencies of the partners. These 'joint masters' are intended to stimulate col
laboration between staff (they will be module to contribute to the modules in which 
they have expertise) and help the student preparing for his diploma work. When they 
stay for one semester at another university and follow one of the modules and later 
on participate in one of the workshops organised by the consortium, the will receive 
(in addition to their diploma) a certificate of the META-University partnership. 

These joint modules and 'joint masters' is based on four basic agreements between 
the partner universities: universities must respect the MET A roster for their calendar, 
courses are in English, results are transferred using the ECTS-system (Appendix 1) 
and their is mutual recognition of student efforts. These agreements required long 
preparations and extensive discussions. 

As the master programs are connected to research activities, the META-University 
also benefits from the activities of the USO-BUILT (User Orientation and the Built 
Environment) Doctorate School which was started in 2001. This Doctorate Network 
aims to function as a European Doctorate Network as foreseen in the Bologna
Process. The recent Berlin declaration, making the doctorate phase part to the total 
academic educational program, may open up possibilities for even more close rela
tionships, such as transferring all course-work to the META-University and research 
teaching on-the-job to USO-Built. 

4.4. Geographic Extension 
Since the start of META-University, the partnership started the extend as many other 
Schools of Architecture, Urban Design or Planning saw the benefits of the system 
and of being part of the consortium. Applications from Goteburg, Lille, Rome, Rome, 
Warsaw and Weimar were approved. All these universities benefit from the high 
quality exchanges and collaborations. European Union funded the development of a 
Joint Master of these universities on ' Planning and Design of the Post-industrial 
Landscape' Modules within this Joint Master-program include: 
- Explorative Architectural Design; 
- Collaborative and Information Design; 
- Sustainable Planning and Design; 
- User-Oriented Planning and Design; 
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- Theory of the Post-Industrial Landscape; 
- Architectural Heritage and Preservation of the Built Environment. 
These modules are supported by international workshops. 

Also from outside Europe there is increased interest in the activities and quality of the 
META-University. The pilot partners obtained EC funding for an EU-USA project. 
From the US-side the partners consist of the University of Cincinnati, North Carolina 
State University, and the University of Michigan. The project started on 1st of No
vember 2002 to appreciate of similarities and differences in approaches and content 
of the curricula. Students will benefit from expertise not available at their home uni
versities. The partners will benefit from increased interaction within the consortium 
and will develop ongoing faculty exchanges and research collaboration. Joint work
shops will complement the implementation of the 'joint masters'. 

In the Joint Brussels Meeting of META and USO (December 2003) the interrelation
ships of the different networks were discussed in detail and a schema drawn (see 
below). 

~ ~~~~a~e School 
~It (User-oriented Built .Environments). ~ 

In addition a META-USO matrix was agreed upon that shows the relationships be
tween research units of USO-Built (IRU 1 to 4) and Joint (Master) modules to be de
veloped within the META-University. It is interesting to note that the CORE-META 
group forms also a part of the Core group of USO-Built (Chapter 3). In Brussels uni
versities not yet participating in both META and USO were invited to join both. 

4.5. Quality control 
Due to the fact that modules are realised in collaboration between different partner 
universities, META-University installs automatically a system of peer review, discus
sion and the application of the best expertise in the relevant field. This is especially 
important as it is almost impossible to have the top level in each sub-field. 
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4.6. Conclusions 
The META-University is a unique collaboration project in the field of Architecture, Ur
ban Design and Planning. It brings together the top quality in knowledge and design 
in order to realise international 'joint masters' and perhaps also 'joint doctors'. After 
many years of preparation, it is expected the first of these modules will be running 
from 2003-2004 on. With the META-University, the partners are ready for the 
ERASMUS-World program of the European Commission, as well as regular Socrates 
networks. Preparations during many years have led to intense and productive col
laboration between the partners in the consortium. This has spread to North- and 
South-America and is disseminating the idea of an World-Wide Educational Space. 

Appendix to Chapter 4: The principles of ECTS 
Students envisaging a study abroad will be looking for: 

- A study program that is relevant to their final degree; 
- Full academic recognition which ensures that they will not lose time in completing 
their degree by studying abroad. 

To help students making the most from their study abroad, the European Commis
sion has developed a European Credit Transfer System (ECTS). It provides a way to: 
(i) measure and compare learning achievements, and (ii) transfer these from one in
stitution to another. 

ECTS credits are a value allocated to course units to describe the student workload 
required to complete them. These credits reflect the quantity of work each course re
quires in relation to the total quantity of work required to complete a full year of aca
demic study at the institution, that is, lectures, practical work including research ac
tivities, seminars, private work -- in the laboratory, library or at home -- and examina
tions or other assessment activities. 

In ECTS, 60 credits represent one year of study (in terms of workload); normally 30 
credits are given for six months (a semester) and 20 credits for a term (a trimester). 
ECTS credits are allocated to courses and are awarded to students who successfully 
complete those courses by passing the examinations or other assessments. 

How DOES ECTS WORK? The main tools used to make ECTS work and facilitate 
academic recognition are: 
(i) An information package. Institutions that want to use ECTS produce an infor

mation package, updated annually, in which they describe the courses available 
at the institution. It provides general information about the institution, its loca
tion, student accommodation, administrative procedures necessary to register 
and academic calendar. Good course information is essential to prepare seri
ous study abroad and descriptions covering the content, prerequisites, mode of 
assessment, time unit, type of course, teaching and learning methods em
ployed and ECTS credits allocated are all included in the information package, 
along with a description of the department offering the course. Details of ex
amination and assessment procedures, the institution's grading scale and the 
structure of the curriculum of the degree are also included. The information 
package is produced in both the national language and in a second Community 
language. They are circulated to partner institutions for students and professors 
to consult and use in planning study abroad programs. 

(ii) A student application form is used for informing the host organisation of coming 
students and for confirming the sending university the student is welcome. 
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(iii) A learning agreement, describes the program of study abroad and is drawn up 
by the individual student and institutions involved before the student goes 
abroad. 

(iv) A transcript of records, shows the learning achievements of the student prior to 
and after the period of study abroad. The transcript of records show for every 
course taken by the student not only the ECTS credits but also the grade 
awarded according to the local grading scale and the ECTS grading scale. The 
combination of the local grades and the ECTS credits and grades represents 
qualitatively and quantitatively the performance of the student on the courses at 
the host institution. 

WHAT IS THE ECTS GRADING SCALE? Examination and assessment results are usu
ally expressed in grades. There are many different grading systems in Europe. To 
help institutions translate the grades awarded by host institutions to ECTS students, 
the ECTS grading scale has been developed. This provides additional information on 
the student's performance to that provided by the institution's grade, but does not re
place the local grade. Higher education institutions make their own decisions on how 
to apply the ECTS grading scale to their own system. 

WHAT DOES ECTS OFFER TO HIGHER EDUCATION INSTITUTIONS? ECTS creates curricu
lum transparency by providing detailed information on the curricula and their rele
vance towards a degree. ECTS helps academics to make academic recognition de
cisions thanks to prior agreement on the content of study programs abroad between 
students and their home and host institutions. The use of ECTS can also be a cata
lyst for reflection on course curriculum structures, student workload and learning out
comes. With ECTS, higher education institutions preserve their autonomy and re
sponsibility for all decisions concerning students' achievements, without amending 
existing course structures and assessment methods: all courses and assessments 
are those which are normally taken by regular students at the host institution. 
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The Four Dimensions of Understanding. USO-Built Report Series 2:41-48. Research 
of built environments is both broad and fragmented, and lacks a common goal. Im
plicit knowledge is highly developed, leaving explicit knowledge behind. By recogniz
ing the function and need of all research traditions to understand built environments: 
natural and technical sciences, social sciences and humanities, we could describe 
this understanding in 4 dimensions: intentional, structural, functional and instrumen
tal. Usi'ng this model could strengthen explicit knowledge development. 
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The research position and status of architecture, urban design and building technol
ogy is not always clear. The current opinion appears to be that these disciplines do 
not cover a strongly developed field of research. Building physics and information 
design are the 2 exceptions to this rule. 

Why does this conception on architecture, building and urbanism persist? We are 
faced with a mix of attitudes and disciplinary cultures. For instance the different cul
tures within architecture, civil engineering, building physics or town planning. Social 
scientist Donald Schon 18 has argued that these disciplines are not equally close or 
far from the paradigm of Technical Rationality. Structural engineering and building 
physics are neared to this paradigm, since they belong to the natural or technical sci
ences. Architecture shows a larger distance because of its design attitude. Town 
planning may be even further removed from this paradigm because of an increased 
level of uncertainty. Town planners operate in a complex multi-actor decision context. 

This chapters touches the following issues: (i) Consider joint publications as an es
sential means for cooperation; (ii) Should the methodologically homogenous IRU (In
ternational Research Units) make their own proposals independent of each other to 
increase focussing and funding attractiveness?; (iii) Should user-orientation be left as 
the common denominator of USO-Built to subsequently take built environments? This 
could create a clear profile, but also a molog that will be difficult to handle since it in
cludes the complete domain of architecture and urbanism. 

5.1. Sciences and Humanities 
In architecture, urban design and planning, buildings technology and the other disci
plines concerned with built environments, a mix of natural and social sciences and 
humanities would be the ideal. As applied sciences their natural home is a University 
of Technology. But are architecture and building only sciences? Can their research 
level always be measured according to the rigid methodological viewpoint of the sci
ences as universities do with citation values and output in peer-reviewed international 
journals only? Is architecture not also a discipline acting as a translator of social val
ues and intentions? That is to say that cultural aspects play a role just as important 
as the sciences and technology derived from them? From the architectural point of 
view, a design is a cultural statement, and perhaps also a scientific model, for in
stance, a model that shows a possible new living world. 

Urban planning and design have for a long time sought their grounding in the social 
sciences. But this does not imply that urban planning or design are a social science. 
Their academic level should rather be measured by those of the humanities, not by 
the standards of the empirical social sciences. 

Architecture departments face such questions when they are asked to legitimate their 
existence within a university or department of technology, or in the struggle for the 
continuation of research funding. 

5.2. Setting Design Apart 
Setting design, in case of USO-Built, IRU 1, apart, as an activity distinct from scien
tific enquiry, is sometimes used as an excuse for the low level of academic recogni
tion of architecture. But this is a risky path. Design is not about content. And for aca-

18 Schon DA. The Reflective Practitioner: How professionals think in action. New York: Basic 
Books; 1983 
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demic endeavours we need content. Focus on design should not lead to renouncing 
the effort to generate a clear content, more specifically: a precise understanding of 
the object we are faced with as disciplines of built environments. Demarcation of this 
academic object is necessary. 

Just as Architecture and Urbanism cannot adopt the rigid methodology of the natural 
sciences or the empirical social sciences, it cannot make a designer's attitude its 
standard. Nevertheless strong attempts in this direction have been made, especially 
in the elaboration of design methods and the rationalisation of design to support de
sign systems. The reflection on the design process - although not always appreci
ated by architects- is of great importance, but it cannot substitute for built environ
ments as scientific object. 

We should consider professional tacit knowledge here as was first explained by Po
lanyi in 195819

• Tacit or implicit knowledge and its counterpart explicit knowledge 
support each other towards the creation of new knowledge20

. Neither of them can be 
missed. However, within the domain of Architecture implicit knowledge has been 
greatly developed, leaving the explicit knowledge development far behind, as has 
been shown in the 'Research by Design' discussion. 

At the 'Research by Design' Conference21 the issue was to create a position of aca
demic exception for architects. They should, according to the prevailing view, set 
their own academic standards in an attempt to withdraw from the current academic 
infrastructure, communication and output-criteria. This point of departure may also be 
perilous, and does not take into account the implicit I explicit unbalance of the disci
pline. 

Following the 'Research by Design' idea, the studio work of the final Master project of 
students is seen as the basis for scientific research of the staff members in design 
schools. Interpretation and generalisation of the results by the seniors lift the material 
generated in the studios to the status of scientific results. As to the nature of the re
searchers this is the opposite view as compared to research schools (Chapter 1) 
where only juniors perform research. 

5.3. Case-based Character of Design Research 
One important issue was raised in the above mentioned conference with which we do 
agree: the case-based character of research in design as in other disciplines of the 
humanities. However, we differ in strategy to place research in the master phase of 
education only. For continuity, depth and engagement design needs a doctorate 
strategy. Upgrading research to the doctorate level does not mean that master's pro
jects and designs from studio work could not be part of the academic endeavour. On 
the contrary, design oriented research needs this kind of input. 

5.4. An example: The Netherlands 
For a description of the situation in the Netherlands we can go back to the Quality 
Assessment of Research in the Architecture Departments, conducted in 1996. The 
international committee for this assessment in the domain of architecture, building 

19 Polanyi M. Personal Knowledge: towards a post-critical philosophy. Chicago: University of 
Chicago Press; 1958 
20 Nonaka I, Takeuchi H. The Knowledge-Creating Company: How Japanese companies cre
ate the dynamics of innovation. Oxford: Oxford University Press; 1995 
21 Research by Design. EAAE Conference. Delft: DUP Science; 2001 
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and planning noticed that there was little academic activity related to the typical de
sign disciplines or architecture and urban design. What research existed was of low 
grade and without relations to the mainstream of world design research. The re
search present was still considered promising, but too fragmented by topic and loca
tion, and thus somewhat parochial. In other words it was not part of the international 
academic discourse. In fact this discourse was left to the historic-reflective disciplines 
at the general universities only. A well-established discipline as Building Physics, was 
blamed to operate as physics only with a (too) weak connection to architecture and 
building. The Quality Assessment-Committee challenged the Departments of Archi
tecture at the Universities of Technology in the Netherlands to stimulate research in 
the domain of the architectural and urban design disciplines. The committee also 
suggested that these universities should generate their own kind of doctorate thesis: 
a design thesis instead of a research thesis. 

In answer to this challenge the Technical University of Delft developed the idea of 
'Research by Design', focussing on design studio work in the final year of the Mas
ter's phase of education. The answer of the Technical University of Eindhoven was 
an extra formation of doctorate-positions in Architecture, Urban Design and Real Es
tate Management. Next spring a new international Quality Assessment Committee 
will judge both approaches. 

However, this is only one part of the answer. The other part is the creation of an in
ternational Doctorate School. In the Netherlands we could speak of a Research 
School (Chapter 1). One of the aims is to build a home for our doctorate students, 
where the educational part of the doctorate training could taken place. According to 
Netherlands Legislature 25% of the 4-year doctorate program consists of courses 
taken. This international home could overcome the parochialism of research, and 
also supply the critical mass to have all needed facilities. Strictly on our own we are 
too small. International co-operation is needed here. Internationalisation should be a 
substantial part of a doctorate education. Together we are strong and can obtain rec
ognition and scientific acknowledgement. We nee an international graduate school to 
make ourselves visible, to 'put ourselves on the map', a necessity for the recruitment 
of doctorate students. 

5.5. Aims and Methodology 
USO-Built recognizes as its aims: 
(i) To develop a research strategy for disciplines of built environments on doctor 

level in an international perspective; 
(ii) To demarcate a sub-domain that can be distinguished from the well-established 

disciplines in the field: structural engineering, building physics, building services 
engineering or other disciplines with an accepted status of (applied) (social) 
sciences; 

(iii) To develop a methodological framework for research of built environments, tak
ing user-orientation and the multitude of scientific traditions as a starting point. 

There are roughly 2 approaches for the creation of doctorate or research schools. 
The first is to start with a specific, even rigid methodology or a well defined subject. 
Partners are selected on this methodology or subject, for example the methodology 
of natural sciences, a purely empirical approach, etc. 

The alternative is to impose no rigid methodology, but a plurality of methods and ap
proaches of the different disciplines and academic cultures that are part of the cluster 
of building and urban (services) design and maintenance according to their different 
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distances to the paradigm of Technical Rationality. Not only induction and deduction, 
but also abduction should be part of developing and testing hypotheses. In this con
text induction starts with empirical data, and proceeds to empirical rules and then to 
theory. Deduction starts from theory and works down to empirical data22

• Abduction is 
a mix of the two: a first inductive phase starts with reflection on empirical data, which 
leads to formulating patterns or rules, and finally to tentative theory; the deduction 
chain starts after this first theoretical formulation23

• 

Theoretical approaches should have as complement a case-based reasoning. Real
ism -but never na·ive realism- should be balanced with phenomenology. Such plural
ism should not slide into a 'laissez-faire' attitude. Heterogeneity must be tempered by 
a critical interpretation of the values at the base of academic enquiry: a hermeneutic 
circle is needed next to the empirical one. 

5.6. Dimensions of Academic Enquiry 
Following a pluralistic approach does not mean that academic criteria become pe
ripheral. We acknowledge the fact that the subject, built environments, need to bene
fit from multi-disciplinary research programs so that it may become the locus of or
ganized and coordinated academic enquiry. 

USO-Built hosts the mixed academic culture that is essential for the disciplines of 
built environments. Thriving for a single rigid methodology is out of the question. We 
need a methodological framework that makes a plurality of research approaches 
possible, while structuring our methodology. 

As an aid to building this methodological framework we distinguish 4 dimensions of 
research. These draw on 3 modes of explanation of the cultural landscape, as de
fined by the geographer Michael Jones24

, with an instrumental dimension added to 
take late 20th and 21st century developments into account 

Jones developed his framework of 3 di
mensions (intentional, structural, func
tional) for the geographical disciplines. 
His subject is the cultural landscape. We 
have substituted this cultural landscape 
for built environments and added the 
effects of the ICT revolution in a 4th di
mension: instrumental. A building may 
be explained through its history and 
through needs and aspirations of the 
user, acting on the basis of personal in
tentions and his/her inspirations of the 
functional resources at hand as well as 
the structural forces at the macro-scale, 
such as threats of globalisation and of 
changing national policies25

. The 4·differenfresearch ~proac:hes to 6uill environments 

22 Popper KR. Objective Knowledge: An evolutionary approach. Oxford: Oxford Press; 1972 
ISBN 0198750242; p 119 
23 Alvesson M, Skoldberg K. Tolkning och reflektion . Lund: Studentlitteratur; 1994. p 45 
24 Jones M. Land-tenure and landscape change in fishing communities on the outer coast of 
central Norway, c 1880 to the present. Geografiska Annaler 1988; 708:197-204 
25 Holt-Jensen A. Geography - History and concepts. A Student;s Guide. 3rd Edition. London: 
Sage; 1999. pp 193-194 
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The whole system may be viewed as a pyramid in which the 4 planes representing 
the modes of explanation (intentional I motives, structural I context, functional I 
mechanisms and instrumental I data) and associated geographical scales (micro, 
meso, macro, the whole). At the corners are phenomena that appear to provide a link 
between the modes of explanation: (i) ideology as the link between structure and in
tention (IRU 1 see below), (ii) production as the link between function and structure 
(IRU 2, see below), (iii) the individual actor as the link between intention and function 
(IRU 3, see below); and availability of information as the instrument linked to the mi
cro, meso and macro approaches (IRU 4, see below). 

INTENTIONAL MODE AND DIMENSION. In the intentional mode of explanation, a particu
lar feature of the built environment (such as land use) can be explained in a chrono
logical-biographical sense in relation to the motives, preferences, decisions and ac
tions of individual persons. In short: the intentional mode concerns what we really 
want, which are our aims; or: the detailed study of values and of the formation of 
concepts and practices within the design disciplines of built environments. 

The Intentional dimension in USO-Built concerns motives and explains phenomena 
in a chronological-biographical sense as a result of experienced needs, carried mo
tives, expressed preferences, decisions taken and completed actions of individual 
persons in time. 

STRUCTURAL MODE AND DIMENSION. If the intentional level focuses on individual 
agents and the micro scale, structural explanations try to explain changing features 
of built environments at the macro level in relation to socio-economic structures and 
related ideologies. Changes are adaptations to contextual forces such as public poli
cies, technological innovations, or market forces. In short: the structural mode ex
plains the societal context in which things have to function; or: the study of designing 
in the context of the post-industrial landscape. 

The Structural dimension of USO-Built concerns context exercised on a macro-level 
to explain phenomena in the light of technological innovations, (shifting) policies or 
market forces, in short the socio-economic level. 

FUNCTIONAL MODE AND DIMENSION. The functional mode of explanation focuses on 
the mechanisms of change of built environments and the relationships between its 
elements. In this perspective modes of production are related to natural resources, 
buildings, property structures, the workings of the market. The spatial scale tends to 
be a meso-scale. Jones states that studies in the functional mode tend to draw their 
inspiration from positivism and the natural sciences. In short: the functional mode 
concentrates on how it works or how it can be made; or: the study of the processes 
of use and production of built environments. 

The Functional dimension of USO-Built concerns mechanisms and focuses on func
tions and adequate use of the built environment in human terms such as good health, 
comfort, well-being, safety, and sustainability. 

INSTRUMENTAL MODE AND DIMENSION. The instrumental dimension is the result of a 3rd 

stage in user orientation (Chapter 6). It does not cover industrial production and de
sign methods developed by specialists, but common Information and communication 
technology (ICT). These technologies have a giant effect on society (structural di
mension), as we already speak today about the knowledge based or information so
ciety. ICT is changing the built environment. People live in their real place, and also 
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participate in virtual networks. Real and virtual space may become integrated, but so 
far are considered a hybrid space. This process has not yet become to an end. 

The Instrumental dimension of USO-Built concerns knowledge use and focuses on 
the modes of knowledge26

. Mode 1 is defined as the complex of ideas, methods, val
ues and norms that has grown up to control the diffusion of the Newtonian model of 
science to more and more fields of enquiry and ensure its compliance with what is 
considered sound scientific practice. Mode 2 knowledge is knowledge production car
ried out in the context of application and marked by its transdisciplinarity, heteroge
neity, organizational hierarchy and transience, social accountability and reflexivity. It 
results from the parallel expansion of knowledge producers and users in society. 

5. 7. USO-Built and its IRU 
Jones (see above) admits that the individual researcher will typically focus on one or 
the other explanation, but that only the combined view of differently oriented re
searchers will make understanding of the whole possible. Within USO-Built each In
ternational Research and Design Unit (IRU) represents a plane in the pyramid de
picted above (Chapter 11). In this way students within the IRU are confronted with 
different approaches and different modes of explanation. They may themselves pre
fer one mode of explanation, but they also need to learn from other students ap
proaches. Students should be comfortable with more than one explanation instead of 
the usual comfort with a single theory or rule. lnter-disciplinarity is thus made integral 
to the approach. 

5.8. Traditional academic classification 
The dimensions of understanding are comparable to the classical distinctions be
tween academic enquiry: humanities (intentional), social sciences (structural), natural 
sciences (functional) and informatics (instrumental). 

Other connections are also visible. Management specialist J.G. Wissema27
, for in

stance, distinguishes between research concentrating on (i) aims, values and goals, 
(ii) structures of society, and (iii) technologies. The likeness to the categories of inten
tional, structural and functional is clear. According to Wissema the disciplines of built 
environments should be considered from these 3 angles. A strong interrelation exists 
among types of research, and this relation is essential to the development of a disci
pline (see also: Chapter 8). 

The relation of Jones' dimensions tot Wissema's concepts is of interest. The latter's 
highlighting of processes makes it possible to use our multi-dimensional methodo
logical framework in a dynamic way, to gain insight in the academic development of 
the disciplines of the rapidly changing built environments. 

5.9. A lack of Ideology 
When structures change, for instances in the contemporary development from indus
trial to post-industrial, there arises a lack of societal goals, values and aims. These 

26 Gibbons M, Lomoges C, Nowotny H, Schwartzman S, Scott P., Trow M. The New Produc
tion of Knowledge. The Dynamics of Science and Research in Contemporary Societies. Lon
don: Sage; 1994 
27 Wissema JG. De kunst van strategisch ondernemerschap. Kansen grijpen voor de toe
komst. Groningen: Wolters-Noordhoff; 2001. 

47 



USO-Built Report Series 2 (December 2003) 

have to be re-discovered, since the old aims, goals and values are no longer valid. 
The ideology is lost according to Jones. In such a period, a research focus on the 
intentional mode has added value because the development of new technologies 
need clear intentions. 

When lack of ideology appears in a period of structural change, the relationship be
tween intentional and structural dimensions is also disturbed. As a result there is no 
clear idea about functions or technologies. 

5.10. Conclusion 
To close: adding a structural and an intentional dimension to the technological di
mensions of functions and instruments enhances the academic character of the 
building disciplines. This acknowledges the impact of science and technology in 
shaping the everyday environment, including built environments. Research and de
velopment of technological means cannot remain separate from structural changes in 
society, or from the impact of technology on individuals and the adaptations this 
brings to daily life. Orienting individual research, teaching and research programs in 
the 4 dimensions of understanding of built environments, should become a source of 
strength and an act of assuming responsibility within the disciplines of built environ
ments. 
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Abstract: C.H. Doevendans, R. Ozaki 2003. User Orientation. USO-Built Report Se
ries 2:49-54. This chapter discusses the evolution of the user-oriented approaches in 
the design process in the built environment. Along with the 4 research dimensions of 
the research program in the USO-Built Graduate School (functional, intentional, 
structural, and instrumental), the present chapter looks at 3 stages of the user ap
proaches in the architectural, building and urban disciplines: (1) a standardised or 
functional, approach; (2) a phenomenological, or intentional, approach; and (3) post
modern, or structural and instrumental, approach. The chapter concludes that the 
active relationship between the 4 dimensions is essential in the research and design 
of the future built environment. What is required now is to consider social practices. 
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User-orientation is a focal point for the research program in the USO-Built Joint 
Graduate Research School and the main integrator for the different disciplines in the 
program. Each project proposed in the School is checked for its inclusion of users in 
the methodology before it is approved. 

User-orientation is considered essential in all stages of the life cycle of the built envi
ronment: planning & programming, design, construction, use & exploitation, repro
gramming, redesign and demolishment. User-orientation is understood as a study of 
the process from the analysis of user needs and capabilities, and the formulation of 
aspirations and ambitions, to full implementation of inhabitable, inspiring and attrac
tive environments for vital, independent living, full social participation, attractive work 
and relaxing leisure to later life-stages with minimal environmental impacts. User
orientation deals with the problem of competing and conflicting claims, such as urban 
versus rural spaces, simple versus multiple land-use, and child-friendly versus eld
erly-friendly. Our developing risk society, or information society, now needs the built 
environment that is totally user-oriented. 

From a historical point of view, users in the architectural domain have lived and died, 
and been subsequently revived. This has changed, and will continue to change, the 
relationships between the 4 research dimensions in the research program: functional, 
intentional (including aesthetics), structural, and instrumental, opening up an array of 
research challenges and opportunities (Chapter 5). 

This chapter concerns a number of issues (i) Could user-orientation could turn out to 
be too shallow to create a clear profile; the USO-Doctorate proposal for the EC, for 
instance, obtained a high enough % but was not considered for the priority list (C 
classification); (ii) Is user-orientation a useful umbrella-category together with built 
environments, balancing sustainabilities and the knowledge based society?; (iii) 
Propagating USO-Built inside individual universities as an opportunity for research 
funding, student and staff mobility and the strengthening of research in architecture, 
building engineering and urbanism. 

6.1. A 151 Stage 
For many years the 'users' were one of the main figures in the field of architecture 
and urbanism. In the 201

h century, functionalism, as the dominating paradigm of ur
ban planning and design, was grounded on a user-concept in order to realise an op
timal relationship between people and the built environment. 

When we analyse the user approach in the architectural, building and urban disci
plines, three different stages can be distinguished. At the first stage, the user is seen 
as a 'standard' person. His/her behavioural patterns are described, analysed, statisti
cally reduced to norms, and brought down to 4 functions (dwelling, working, recrea
tion and transport). Users are observed from the outside and are considered to only 
have standardised or average needs. Architecture and urbanism are responsible for 
these needs to be met. Design and management should be based on scientific re
search and statistical analysis. Industrial production is considered as the means to 
meet all needs, and production obeys the parole 'more of the same'. 

In the approach of this first stage, the individual user is not recognised. The system 
only sees a set of standard persons. Differentiation is based on age, family circum
stances (e.g. marital status and the number of children), and socio-economic status. 
At the first stage, users do not have any say in the creation of the built environment. 
They are purely an object, with their life reduced to the regularities of everyday life, 
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and are expressed, in general, societal and functional patterns. This approach 
reached a scientific standard in its translation into mathematical-geographical mod
els, which have been implemented into Design Decision Support Systems for archi
tects and urban planners. However, the embedded user-model resulted in a gap with 
practice, limiting the applicability of these models to architectural and urban practice. 

6.2. A 2"d Stage 
At a second stage, which started in the 1960s and 1970s, users become emanci
pated, and user participation in the process of design and creation of the built envi
ronment becomes a major focus. Design is made more democratic, and this is elabo
rated in making design processes accessible to ordinary people. Specific design 
methods are established: the methodology of the SAR (Dutch Foundation for Archi
tectural Research), and the Pattern Language of Alexander28

. John Habraken devel
oped the SAR methodology. He is one of the Founding Fathers of the TU/e Depart
ment of Architecture, Building and Planning. It is particularly pertinent at this stage 
because of the renewed emphasis on flexibility and interactive decision-making evi
dent in government and the private industry29

. These methods are based on (i) logi
cal reasoning and evaluation, (ii) the necessity to offer options (variants), (iii) the idea 
that future users can make rational decisions, and (iv) that this process lead to the 
best solutions. Industrial, Flexible and Demountable Building (IFD) 
[http://www.ifd.nl/site/] is an offshoot of this approach. 

At this second stage, users gradually lose their standardised behavioural patterns 
and needs, as they infiltrate the design process. The idea of the designer as the all
knowing specialist fades, and industrial production becomes one of the main 
streams. In other words, the industry can produce the elements from which buildings 
and built environments are composed, and these industrially produced components 
make buildings and the built environment flexible and changeable. Users can change 
the form of their own houses while they are living in them, and adapt them to 
changes in their life circumstances, such as household composition, and lifestyles. 
Industrialised house building (i.e. off-site manufacturing and on-site assembly of 
components, with flexible design), which is practiced in some countries, is a good 
illustration30

-
31

. 

At this stage, users' lifestyles have much significance in design, as they are funda
mentally linked to the use of domestic space. By understanding users' cultural and 
psychological needs and exploring their behaviours and activities in their house - i.e. 
user's phenomenological world, such as how they live (and want to live) and how 
they use the house and its space (and want to use it), planning and structural re
quirements can be identified, and design solutions and choices can be offered to us
ers. This approach is different from the one based on users' standardised behav
ioural patterns and needs found at the first stage. Furthermore, opportunities to have 

28 Alexander C, Ishikawa S, Silverstein M, editors .. A Pattern Language: Towns, Buildings and 
Construction. New York: Oxford University Press; 1977. ISBN 0-19-501-919-9 
29 Bosma K, editor. Housing for the Millions, John Habraken and the SAR (1960-2000). Rot
terdam: NAl-Publishers; 2000. ISBN 9056621785 
30 Barlow J, Ozaki R. Are You Being Served? Japanese Lessons on Customer-focused Hou
sebuilding. Report of a Department of Trade and Industry Expert Mission. Brighton: Science 
and Technology Policy Research Unit, University of Sussex; 2001 
31 Barlow J, Childerhouse P, Gann D, Hong-Minh S, Nairn M, Ozaki R. Choice and delivery in 
housebuilding: lessons from Japan for UK housebuilders. Building Research and Information 
2003; 31(2):134-145 
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flexible and adaptable design will give users a greater level of satisfaction, as they 
like to have a certain amount of control over the design of their house. 

However, at this second stage, user participation is still embedded in the paradig
matic constraints of the functional period of the first stage. What happens is that, in 
contrast to this purely rational trend of the first stage, a romantic criticism develops. 
The approach of the second stage emphasises the 'intentional' dimension of the user 
above his/her functional needs (patterns of use) and structural aspects (societal con
ditions). The meaning of the aesthetics of the built environment is rediscovered in 
form. Architectural and urban form is seen as the counterpart of function, and the 
idea that 'form follows function' (an assumption of the first stage) is rejected. Thus, 
there is a fundamental tension between the user and the architectural object; and to 
a large extent, users are abandoned from the architectural scene. 

The purely rational and purely romantic tendencies are two extremes. In general, at 
this stage, users are treated as an individual (romantic) subject, on the one hand, 
and as part of a more generalised, rational approach, on the other. In phenomenol
ogical thinking, the meaning of architectural archetypes is emphasised, and the re
ductionism of everyday life and the built environments to the functionalism, which is 
found at the first stage, is criticised. 

6.3. A 3rd Stage 
At a third stage of 201

h century user-orientation, while the phenomenological ap
proach lingers on, attention shifts to so-called post-structural, post-modern or post
post-modern approaches of differentiation. The emancipated users become individu
alised; they follow standardised needs to a little extent. These users are busy manag
ing their own lifestyle, being more authentic, and consuming goods to build up their 
own subjectivities. Here, tension between the 'general objectivity of forms and func
tions' and 'individual subjectivity' becomes a central issue. Along this movement, de
sign and design methodology also change. The idea of 'Universal Design' develops, 
and so does the necessity of design to meet the requirements and wishes of not only 
standard men based on the average picture of statistics, but also of all types of indi
viduals. 

Universal Design was officially proclaimed by the EU as the method of choice for all 
architectural departments in university32

. This design method is important for the dis
abled and ageing population. However, Universal Design (or Inclusive Design, De
sign-for-All) could do more and express the 'Paradigm of the Other'. In literature that 
criticises user-orientation of modernity, 'man' is seen as the 'Other'; this is to empha
sis a difference between the individual and people, as in Universal Design. Unfortu
nately, Universal Design is still hampered by the fact that it is a continuation of the 
purely rational way of design, covering only a part of reality. Man is mainly an irra
tional being. His decisions and choices are made in a multi-actor context. Universal 
Design does not cover these irrational human aspects. 

At this third stage of user-orientation and the built environment, users are not just 
part of design methods. They are also designers themselves without having the theo
retical ballast of a learned rational method (implicit knowledge, see: Chapter 5). 
These users are their own lifestyle-managers and show resistance to the built envi-

32 Council of Europe. Resolution ResAP(2001 )1 on the introduction of the principles of univer
sal design into the curriculum of all occupations working on the built environment. Adopted by 
the Committee of Ministers on 15 February 2001, at the 7 451

h meeting of the Ministers Depu
ties 
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ronment that is created by specialists (e.g. architects, urban planners). Nowadays, 
belief and trust in professionals is waning. These professionals include architects and 
urbanists, as well as civil servants, researchers, qualified designers, etc. 

Anthony Giddens33 and Pierre Bourdieu34 have both elaborated this new interaction 
of the users and their built environment. The users are seen in terms of social prac
tices. These social practices are conditioned by structures, such as those present in 
the built environment. But social practices also create the structures (known as the 
duality of structure). Therefore, user-orientation has evolved in the fundamentally in
teractive process of social practices and structures. User-orientation includes user 
preferences and capabilities, as well as community-based and participatory ap
proaches. User-orientation has become a rich umbrella category! 

The intentional dimension (e.g. ideas, ambitions, aspirations of people, which lead to 
social practices) and the structural dimension (e.g. societal conditions and con
straints) have changed, too. They have attained equal weight; the one is not dominat
ing the other, as in the deterministic approach. Within the intentional dimension, aes
thetic is regarded as an important value35

. David Frisby36 puts emphasis on the 
growing importance of culture: the nature of modernity (the fragmentation and diver
sity of modern life) makes it practically impossible to identify any coherent way of life. 

Although the functional dimension is still of great importance, nonetheless, this di
mension does not cover all ontological domains of reality. It is just one of the layers 
of which reality is built up. The active relationship between the intentional and struc
tural dimensions is essential in order to understand the future built environment, and 
makes it clear that planning and design of the built environment (the places where 
social practices occur) cannot be just the result of the strategies of specialists and 
policy makers. Individual users manifest themselves in their tactics of everyday life, 
opposing and provoking in these tactics the strategies (aiming at the better society) 
of the planners and designers. At this third stage, a culture of resistance is born; and 
this is the environs of the program 'User-oriented built environments'. 

Furthermore, technological development brings a new dimension to the third stage: 
the instrumental dimension. This dimension does not deal with industrial production 
and design methods developed by specialists, but have to do with Information and 
Communication Technologies (ICT). These technologies have a significant effect on 
society (structural dimension), as we speak of knowledge based on information soci
ety. ICT is changing the built environment. People live in their real place, and at the 
same time, participate in virtual networks. Real and virtual space may become inte
grated, but so far are considered a hybrid space. This process has not yet become to 
an end. 

It is important to link the instrumental dimension to the intentional dimension. In the 
old approaches (1 51 and 2nd stage of user-orientation), technology is seen as applied 
science, a neutral instrument to create better environments. Of course, this is still the 
case: modern technologies create even more possibilities to improve living and work-

33 Giddens A. The Constitution of Society, Outline of the Theory of Structuration. Berkeley: 
University of California Press; 1986. ISBN 0520057287 
34 Bourdieu P (English translation of R. Nice of the original French edition of 1972). Outline of 
a Theory of Practice. Cambridge: Cambridge University Press; 1977. ISBN 052129164X 
35 Besteliu I, Doevendans K. Planning, design and the post-modernity of cities. Design Stud
ies 2002;23(3):233-244 
36 Frisby D. Cityscapes of Modernity: Critical Explorations. Cambridge: Polity Press; 2002. 
ISBN 07 45626254 
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ing environments (e.g. ICT, embedded systems, gerontechnology, etc.). Nonethe
less, ICT is more an active instrument. In the hands of individual users, they act in 
social practices in the framework of the knowledge-based society. All kinds of infor
mation are accessible to the users. This is one of the reasons why the individual us
ers may effectively act and influence the interaction of social practices (intentional) 
and environments (structural). The users can put their 'intelligence' into the environ
ment. 

In this context, two different approaches arise. Firstly, offices evolve into Smart Build
ings; and secondly, dwellings are addressed by Domotics. In both cases, there is 
ambient intelligence that takes into account: (i) improvement of environments, and (ii) 
adding the intelligence of active and participants (users) to these environments, ex
pressing their ambitions and aspirations, making use of ICT-applications, design 
methods, and living/working in an aesthetic and consumer culture, as well as in a cul
ture of resistance37

. Such application domains include Health & Self-esteem, Housing 
& Daily Living, Mobility and Transport, Communication & Governance, and Work & 
Leisure, on the condition that they are related to the built environment 38

. 

6.4. Implementation of User-orientation in the USO-Built Graduate 
School 
An essential aspect of user-orientation in all projects of the USO-Built Graduate 
School is a direct relationship with the user of the built environment in research and 
design. The user refers to any end-user roles: visitors, commuters, inhabitants, citi
zen, workers, tourists, etc., as well as to their representatives such as policy makers 
and NGO's. User-orientation is quantified to the degree to which users are repre
sented in the research plan of each project and are figured as co-designers or touch
stones in the design process and evaluation. 

User-orientation appears to be a rich concept suitable to foster research and design 
and may be helpful to reach a balanced sustainability of societal development. This 
concept deserves to be diffused to all European institutions of higher learning in ar
chitecture, building (services) engineering and urbanism. 

37 Marzano S, Aarts E, editors. The New Everyday; Views on Ambient Intelligence. Rotterdam: 
010 Publishers; 2003. ISBN 90-6450-502-0 
38 Bronswijk JEMH van, Bouma H, Fozard JL. Technology for quality of life: an enriched tax
onomy. Gerontechnology 2002; 2(2):169-172 
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A 2nd criterion used to evaluate projects in USO-Built Joint Graduate Research 
School is the relevance of the project for sustainable built environments. 

Built environments are understood as differentiated wholes; its parts or components 
composed of urban spaces and parts of the city, residential environments, buildings 
and streets, buildings and building services, and infra-structural lines. It also com
prises different uses, is studied at different scales, presents itself in different cultures 
including those with less-sophisticated technical means. Historical and social proc
esses of evolution also need to be accounted for in examining built environments. 
The former can be seen as both a basis and origin of building processes and as con
tinuously influencing the physical form of the city. Consequently the physical envi
ronment undergoes adaptation to fit new functional, perceptual or use values. Finally, 
the built environment has different kinds of hinterlands outside the main physical 
structure, such as the area defined as one's labour market, or the ecological hinter
land that supplies the city's residents with resources like food, water and construction 
materials, and also receives the solid, liquid and gaseous wastes of the city. This hin
terland can be a geographically delimited region, or a global network of trade and 
transport. Implicit and balanced sustainability is part of this built-environment view. 
From its inception sustainable development has been defined as a development that 
meets the needs of the present without compromising the ability of future generations 
to meet theirs39

. 

This chapter concerns 2 issues (i) A first attempt to find a pathway towards a type of 
shared paradigm, based on a set of specific presuppositions or assumptions, and a 
set of working methods; (ii) Should 'Balancing Sustainabilities' become our general 
aim with 'User-orientation' our innovative 21 51 century approach? 

The international state-of-the-art in the field has been aptly summarized in the New 
Charter of Athens: Principles for Planning Cities40 of the European Council of Town 
Planners. Their findings and recommendations acknowledge the critical importance 
of the principles of sustainable development, but also points at the competing claims, 
uncertainties and lacks of clarity of current treatments of sustainable development. 
Only when the citizen is firmly placed at the centre of planning and policy making 
may these dilemmas be solved. 

7 .1. Complexity 
Built Environments have a large complexity, even without the complication of compet
ing sustainabilities. Many actors, decision makers, and stakeholders are involved. 
Relevant disciplines include natural sciences, social sciences, humanities, and engi
neering. As a consequence planning, design, production, maintenance and man
agement of built environments are multidisciplinary processes, necessarily supported 
by decision support models, information and communication technologies, and 
teamwork strategies. Architecture, building technology, civil engineering, and urban 
planning frame built environments: an intersectoral endeavour. In their turn, built en
vironments frame the life world of man, of inhabitants, residents, workers, and tour
ists, whose life takes place within the cluster of rooms, buildings, streets and cities 
that we inhabit. Finally, built environments are dynamic; they change because of 

39 Brundtland GH, editor. Our common future: The World Commission on Environment and 
Development, Oxford, Oxford University Press; 1987 (abstracted at: 
http://alcor.concordia.ca/-raojw/crd/reference/referenceOO 1377. html) 
40 ECTP. New Charter of Athens: European Council of Town Planners' Principles for Planning 
Cities; 1998. www.ceu-ectp.org/en1 /athens/index.html 
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changing societal and economical conditions. Sustainability being one of the newer 
qualities asked for, and thus acting as a driving force for change. 

An important aspect of built environments and their inhabitants are the transforma
tions in time. From the emerging Industrial City in the 19th century towards the Post
Industrial Landscape of end 20th and 21st century, with meanwhile the society being 
transformed from agricultural through industrial and technological, towards a knowl
edge-based society (Chapter 6). 

7.2. User orientation and innovation 
Users or consumers of built environments are considered a key issue when we thrive 
towards sustainable development and sustainable governance. User-orientation is 
understood as a study of the process from user-ambition to full implementation of in
novative new or upgraded, inhabitable, inspiring, and aesthetically attractive envi
ronments for independent living, full social participation, attractive work and relaxing 
leisure in good health, comfort and safety up to a high age and together with the 
healthy grandchildren (Chapter 6). A new, multidimensional, adaptable and adaptive 
approach is needed to make this happen. Balancing Sustainabilities might be an an
swer, especially urban sustainabilities, as a multidisciplinary and inter-sector ap
proach is needed to find new roads to innovative products and services (ambient in
telligence). We will need these to solve the problems that lay ahead for 21st century 
citizens in a greying and growing, and hopefully sustainable information society. 

Elucidating the sustainability approach in a user or consumer-oriented way with the 
methodologies of humanities, social, natural and technological sciences, and devel
oping a framework in which these approaches can be complimentary to arrive at a 
balanced view could be considered the main scientific originality of the USO-Built en
deavour. 

7.3. Sustainability Research 
Sustainable development has become a rhetorical concept that is interpreted differ
ently depending on the overarching framework one operates in. This has led to com
peting claims depending on the mono-disciplinary research on specific forms of 'sus
tainability' one is involved in. Think of healthy indoor air through a high level of venti
lation versus diminishing ventilation to decrease energy use; or: having easily 
opened doors and windows to increase access by the fire squad in case of fire, ver
sus locking all entrances to improve the level of being burglar-proof; or: increasing 
fossil fuel use to gear up economic activity associated with increased private care 
use for urban mobility, versus reducing it to conserve energy. A new approach is 
needed. 

Focusing on sustainable development as a balancing of different and maybe compet
ing sustainabilities might lead to the implicit sustainability society is asking for. Im
plicit in this sense means that sustainability becomes a normal quality of design, pro
duction, maintenance and management of consumer-oriented built environments. 

Valentin & Spangenberg41 distinguished four aspects of sustainability: ecological (en
vironmental), economic, social and institutional, respectively. We think, however, that 

41 Valentin A, Spangenberg JH. A guide to community sustainability indicators. Environmental 
impact Assessment Review 2000;20: 381-392 
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a drastic shift in paradigm is needed: the balancing of sustainabilities (BaSus) should 
be translated in the following research aims: 
(i) Elucidating the relationships of the short-term and long-term objectives of the 

main mono-disciplinary and monosectoral research projects on sustainability; 
(ii) Formulating a flexible and n-dimensional BAS us-model of the different sustain

ability aspects that may be used in planning, design, production, maintenance 
and management of built environments, especially urban built environments; 

(iii) Incorporating European cultural diversity in the n-dimensional model; 
(iv) Validation of the model in a number of urban cases and building studies well 

spread over Europe; 
(v) Updating the BASus-model and disseminating it as a BASus-paradigm into the 

relevant professional communities for routine use. 

Currently researchers learn sustainability research primarily from a close association 
with senior scientists and each other within the same discipline. As a consequence 
these researchers of sustainable, user-oriented, built environments obtain a sub
optimal overview and insight as to current problems and future needs. In addition re
search groups at individual departments of architecture, building or urban planning 
are too small to offer a complete program. A European endeavour, such as within 
USO-Built, fills this serious gap in knowledge. 

Communication between the various disciplines within the field asks for an interdisci
plinary framework for research, design and education activities in the field of envi
ronmental, urban and architectural studies. Also when this field is already narrowed 
by a choice for user-orientation and sustainability, there remains a need for a com
mon paradigm on a theoretical or conceptual (philosophical) level that brings all 
these activities and fields in a well-ordered framework of the n-dimensional model. 
This could then form the final focus of the USO-Built Joint Graduate Research 
School. 

7 .4. Methodology 
The methodology geared towards a new paradigm can be typified as a disciplinary 
matrix of 4 layers, each layer being 1 ton dimensional: 
- Layer 1: The upper layer encompasses theories, ideas or concepts; in a multidisci

plinary approach, the cooperation of disciplines and their different approaches, as 
embodied in the Network Teams or IRU, and the notions embodied by the different 
types of sustainability, making the matrix an n-dimensional entity; 

- Layer 2: The 2nd layer of the matrix contains the assumptions, presuppositions and 
points of departure of research and design; that is the constraints of the 4 funda
mental dimensions, intentional, structural, functional and instrumental, connecting 
the different disciplines and approaches, resulting in the methodological idea of re
search projects; in this layer the different sustainability approaches are elucidated; 

- Layer 3: The 3rd layer systematically introduces a set of values, especially the so
cietal, scientific and professional values relevant to sustainability, forming the per
spective of the integrative research projects; this layer should culminate in the n
dimensional BASus-paradigm; 

- Layer 4: The lower layer will be the most researched one; it concerns the cases, 
best practices, building studies, ambient intelligence approaches, experimental and 
descriptive work executed in different cultural and climatic to test, validate, update, 
and implement the newly constructed paradigm on balancing sustainabilities. 

Although this approach to sustainability may look new and untested at first glance, it 
is built on time-tested experimental, statistical and descriptive methods, as well as 
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case study research strategies, and therefore the quest for a new integrative para
digm is likely to succeed. Also junior and senior researchers will, due to their mobility 
and their participation in workshops and half-yearly conferences of USO-Built, con
stantly be exposed to the different cultural and sectorial approaches, so that the 
overall methodology may be easily adapted to unforeseen results and problems. 

7.5. Research training 
USO-Built is a doctorate or research school. Therefore training aims are needed, just 
as research aims. The concept of balancing sustainabilities and the research needed 
to develop this as a paradigm and implement its results, include as training aims, (i) 
Enlarging personal researchers' view on sustainability; (ii) increasing the methodo
logical competence of researchers; (iii) Increasing sensitivity of researchers for socie
tal change affecting consumer needs, and (iv) Elaborating the concept of balancing 
sustainabilities as a starting point for planning, design and policy making. 

Focussing on balancing of sustainabilities could form a particularly clear sustainability 
philosophy that is effective and easy to teach. The combined forces of Network 
Teams (IRU) anticipate a major breakthrough in solving competing claims of sustain
ability, thus opening up new ways for the development of products and services for 
the knowledge-based society of the 21st century. Examples could be application and 
development of new software, and electronically developed informatics systems, or 
large accessible databases filled with knowledge, but even more important: innova
tive design and management concepts, such as an innovative BASus paradigm. 

7 .6. Conclusion 
The authors propose to make Balancing Sustainabilities our general aim with User 
Orientation our innovative 21st century approach. 
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Architecture students should be encouraged to think of their design work in terms of 
a research process. There are many reasons for this, including: 
(i) Students are in an academic institution, where academic rigour is expected; 
(ii) Students will become more conscious of the decision-making process, and thus 

able to develop their strengths and their own methodologies that suit them best; 
(iii) Students should become better at explaining and substantiating their design 

proposals. Clearly some students have an intuitive ability, but even their work 
should be supported by clarity of thinking; 

(iv) The presupposition especially proclaimed in architecture and urban design
disciplines, that a design could be a means to develop scientific knowledge. 

Related to (iv) we noticed that architectural institutes propagate the necessity of a re
search-climate for their students (http://www.avocaad.org/research/statement.html). In 
research programs the idea of a Design Thesis as similar to a Research Thesis (both 
leading to a Doctorate-degree) is introduced. 

A complicating factor may be the unbalance between implicit and explicit knowledge in 
Architecture (Chapter 5) and the resulting practice of knowledge as a tool for knowing, 
and of knowing as action42

. 

This chapter concerns the following issues (i) How to implement a design thesis of 
high academic quality; (ii) Seeking connections with industry, especially professional 
bodies of architects, urbanist, other building professionals, also international organi
zations as ACE and ECTP, and educational organizations, like EME and AESOP, 
and together influence national and European research agenda's to fund research 
work on built environments. 

8.1. Academic Criteria 
The Association of Cooperating Netherlands Universities (VSNU) has given a defini
tion of a design thesis of high quality. Such a thesis embodies a design that (i) has 
been accomplished in a scientifically valid way, (ii) using appropriate discipline
specific theoretical knowledge and methodology, (iii) made use of existing (raw) ma
terials and components, to be processed and I or assembled, (iv) has the whole 
documented, (v) is able to perform a new independent function in technology or soci
ety, (vi) is the result of a certain minimum workload, and (vii) has generated scientific 
output. A discussion on the nature of design falls outside this scope of quality as
sessment. 
Below the VSNU-criteria are detailed and commented on. Also some specific Output 
Criteria are defined. Publication of results is needed to allow a scrutiny of quality by 
peers, the approval authority in research. 

Finally, The discussion regarding design theory and methodology, the (dis)similarity 
of design and research, the assumptions 'Research by Design' and the 'Research as 
a form of Design' etc. are delicate as well ramified subjects (Chapter 5). 

CRITERION 1: SCIENTIFICALL y VALID. Accomplishing a thesis in a scientifically valid 
way includes a clear description of the (type of) design-strategies, the process in 
terms of phases, the assumptions made, the problem and goal of the process, the 
situation and context of stakeholders. 

42 Cook J, Brown JS. Bridging epistemologies: the generative dance between organizational 
knowledge and organizational knowing. Organization Science1999;10(4):381-400 
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When relevant, at least a clear description of the concept of which the final design, 
project, plan or construction is the realisation, the concept that represents the essen
tial assumptions, values, idea's etc, to be seen as the equivalent of a scientific hy
pothesis. 

CRITERION 2: THEORETICAL KNOWLEDGE AND METHODOLOGY. Architecture as a phe
nomenon of our material and spiritual culture forms the object of a diverse range of 
theoretical approaches and studies. Hereby, researchers use a multitude of method
ologies. Approaches and studies can start from a contemplative, reflective, thematic, 
empirical, analytical or synthetic approach. Much of design research can also be 
categorized as 'philosophical', meaning holistic, complex, integrated, value-laden, 
inventive, user-responsive, etc. It is clear, that a reductionism approach as associ
ated with 'scientific research', might result in the narrowing of research topics from 
'design' to very specific subtopics making the notion of a Design Thesis inappropri
ate. Nevertheless, scientific rigour and appropriate discipline-specific theoretical 
knowledge and methodology are needed to describe selected fields of knowledge 
and methods, relevant for the design, with a focus on the knowledge and methods of 
the specific discipline of which the design is part of, including a description or over
view of relevant international scientific and technological literature. 

CRITERION 3: EXISTING MATERIALS AND COMPONENTS. Since a design makes use of 
existing (raw) materials or components to be processed or assembled, an overview 
of such materials and components are needed. Also the processing of these materi
als and components, and the way of assemblage are to be described. Materials and 
components are seen as design-elements. This means a broad definition: typologies 
of buildings, public space, facilities, functions, etc. 

CRITERION 4: DOCUMENTATION OF THE WHOLE. The documentation of the design may 
be performed in drawings, written text etc., leading to a published book or journal 
contribution that is bibliographically accessible, and thus bear an ISBN or ISSN num
ber. 

CRITERION 5: NEW INDEPENDENT FUNCTION. A design of an acceptable quality per
forms a new and independent function in technology or society. This means that re
flection on the meaning of the design for technology or society is obvious and proven, 
also in comparison to existing designs. The design is seen as an adequate solution 
for a problem in a situation and relevant stakeholders-context (functional dimension), 
or as a cultural statement (intentional dimension), or as a strategy for design, devel
opment or management of the environment. In all cases this includes a comparison 
with alternative designs, existing or developed as part of the design process. 

CRITERION 6: WORKLOAD OF A DESIGN. 50-60% of the time period the student spent 
on the Design Thesis allows for the actual design, while the other 50-40 % is spent 
on documentation, description, reflection, literature search and writing the thesis. 
Some universities use amount of words as indicator for the time spent on subjects. 
Also the difference between the MPhil-level and Doctorate thesis is also expressed in 
their length as measured in words. Typically a MPhil level thesis has a size of up to 
20,000 words, while the Doctorate thesis is longer: up to 80,000 words. The number 
of words may be more limited when a full-grown design is part the thesis output. 
Some member universities may need some time to make to replace (parts of) these 
word counts with a design submission. 

CRITERION 7: GENERATING OUTPUT. The design process leads to various output cate
gories not unlike those of a 'Research Thesis' in the domain of the humanities. 
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The following categories are considered as academic output. The emphasis in this 
output is on research process, methodological grounding, and reference to other re
search-outcomes; aim is the growth of knowledge, and the audience are fellow
researchers: 
(i) Thesis for a degree of doctor or MPhil level degree; 
(ii) Publications meant for the community of researchers, usually publications in 

(peer-reviewed) periodicals or published peer-reviewed papers at international 
congresses or workshops, or (chapters in) academic books; 

(iii) Patents Granted by a recognized (inter)national body. 

Other output exists with a high societal value, but that is not considered academic 
since their audience are not fellow-researchers. This includes: 
(i) Professional publications meant for the community of professionals (emphasis on 

the application of research-outcomes in professional contexts, linking-up with pro
fessional languages and experience; aim is the spread of knowledge); 

(ii) Other publications to educate interested citizens (in newspapers, magazines, en
cyclopaedias, etc.) 

8.2. Design Thesis 
Publications of each mentioned category are produced as part of the research-task of 
universities, and earmarked as such. Good interrelationships with professional bod
ies and industry will foster both academic research and relevance for practice. De
signs may be placed in any of the categories, as long as the requirements of that 
category have been satisfied. However, It is clear that a design can only lead to a 
Design Thesis when and if it is published for the community of researchers. 
On the other hand, designs are often developed in the professional practice of de
signers. In principle these designs cannot be considered as academic output, since 
their development has not been part of the research-task of universities. 

Nevertheless, in the case of a part time-member of university staff, the interactions 
among professional practice, scientific-research, and educational tasks cannot be 
denied. Exceptions to the academic rule (but not the academic level) should be pos
sible, to be judged by (the coordinators of) a research unit (IRU) of USO-Built. 

8.3. Designer's Design 
Often design are described and reflected on by other researchers. The design then is 
published not by the designer, but by another author. If the article gives a substantial 
description, analysis and reflection on the meaning of the design or designer for pro
fession or discipline and is published in a peer-reviewed publication for fellow
researchers, the output can be added to the research output list of the IRU in a new 
category 'Refereed Designs'. 

8.4. Competitions & Contests 
Finally, the participation of designers in competitions and contests should be ad
dressed. A prize winning design can be considered to be a publication in the aca
demic or professional category, dependent of the type of competition or contest, the 
composition of the jury, and the way of publishing the jury's report. 
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programs opens up new opportunities for cooperation in higher education. The Bolo
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most delicate problems is the acknowledgement of the value of the degree in the 
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regional regulations does not simplify it. Double degrees and overlapping degrees 
are presently the most pragmatic answers to this problem. 
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Since the introduction of EU support for mobility (Erasmus, Socrates and Marie Curie 
programs), several new mobility schemes are being introduced. 

The following issues are addressed in this Chapter: (1) Should we work on Joint De
grees?; (ii) Focus the network on very junior researchers and school them in Euro
pean dimensions only?; (iii) Cover the whole of European Union with a network, in
cluding candidate countries; the network will be opportunistic and loose, but puts 
emphasis on the importance of the European dimension?. 

9.1. Traditional Mobility 
Traditional student mobility supported by the ERASMUS and SOCRATES EU pro
grammes is based on a formal agreement, stating the numbers and orientations of 
students to be exchanged (student fluxes). Each exchange student is registered in a 
higher education institution called home institution during the whole duration of 
his/her studies, and performs some of the tasks (courses, projects) required for ob
taining his/her degree in another higher education institution called host institution. 
The degree is awarded to the student by his/her home institution. The duration of the 
stay abroad is 4-10 months. In some cases a mobility certificate is awarded to the 
student, such as the CLUSTER certificate, or the CEMS master degree. The student 
does not pay any extra registration costs. Tuition is paid in the home institution only. 
A SOCRATES scholarship also supports some of the extra expenses of travelling 
and living abroad. 

9.2. Extended ERASMUS schemes 
These schemes, such as ERASMUS World Program, are extensions to traditional 
Erasmus mobility. The studies in all participating institutions cover the same general 
area, e.g. architecture. The duration of studies is not or very little extended in com
parison to programs in single institutions. Studies in the host institution cover usually 
1-2 years, when two institutions are involved. When 3 or more institutions take part 
and when students stay in more than 2 institutions, the stays are usually shorter (4-6 
months). Joint degrees are possible. In these cases a single degree is issued. When 
single institutions taking part in the scheme confer degrees (single seal joint degree), 
these degrees may be of limited use in another country. This is particularly annoying 
when the student does not come from the same country as the institution awarding 
the degree. 

To solve this problem degrees with a double or multiple seal are also offered (multi
seals joint degree). In countries where degrees with multiple seals, including a local 
institution, are as valid as degrees issued solely by that institution, this graduation 
scheme is much clearer than the single seal joint degree where, like in traditional 
mobility, the distributed character of the studies does not always appear as clearly on 
the degree. Here, all participating institutions share the same visibility. 

There exists, however, also another possibility. A single degree may be issued by an 
international organization (international joint degree). Up to now, this scheme has 
never been implemented (except perhaps by NATO) because such a degree would 
currently have no national legitimacy. Advantages include joint advertising and a high 
visibility to make such degrees attractive. 

All three variants of the joint degree scheme share the same problem: their legal va
lidity in some or all the countries of the participating institutions. Provided that de-
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grees with multiple seals are considered just as legally valid as degrees of each seal
ing institution, this scheme is best acceptable. 

9.3. Marie Curie Schemes 
The EST program of the Marie Curie Scheme ensures the European character of 
Early Stage Training, by requiring the young scientists to undertake transnational 
mobility when performing funded research, preferably for a joint doctorate degree. 
The program states: " ... Researchers must be nationals of a State other than that of 
the host organisation. At the start of their fellowship/activity, researchers may not 
have resided or carried out their main activity (work, studies, etc) in the country of 
their host organisation for more than 12 months in the 3 years immediately prior to 
the start date. Short stays such as holidays are not taken into account" (Work Pro
gram section 2.5.3) 

9.4. Double degrees 
In double degrees schemes, two national degrees are issued. Symmetrical and 
asymmetrical double degrees exist. Symmetrical double degrees are identical de
grees awarded in two different countries. Examples of this scheme are the French
German double degrees implemented for instance between INPG and Universitat 
Karlsruhe. In case of asymmetrical double degrees, different degrees are awarded in 
each of the participating countries. This is usually dictated by differences in curricu
lum structure. Double degrees solve in a pragmatic way the problem of validity of a 
foreign degree since a full-fledged national degree is obtained from each participating 
institution. 

Independent double degrees are regular degrees awarded when the whole curricu
lum had been attended locally. Therefore Independent double degrees violate a natu
ral law saying that "you cannot shoot two different targets with a single bullet" be
cause you get two different degrees for no more effort than for obtaining one and if 
you show them to someone, s/he could believe that the candidate completed 2 dif
ferent studies. 

In case of linked double degrees, also called 'double half degrees', each institution 
awards her regular degree, but this degree states explicitly that it is awarded simulta
neously with a degree of the other institution for a single distributed curriculum. In this 
scheme, it is clear that a single curriculum has been followed and that the existence 
of two degrees has only an administrative significance. 

Financial issues for extended Erasmus schemes, are generally the same as for 
Erasmus mobility, i.e. the student pays a regular tuition in his/her home institution: 
there is no extra tuition cost for distributedness. For EU nationals, this tuition is sub
sidised or entirely paid by the state. For non EU students, the tuition reflects the real 
cost of studies and is much higher (some joint degrees, such as the TIME masters, 
are mainly organised for such non-EU students). For the institutions, all this is finan
cially neutral as long as exchanges are balanced. The only extra cost is organising 
mobility, but since these schemes can increase the number of students, this is ac
ceptable. 

Main characteristics of double degree schemes include, studies at the different insti
tutions are in the same domain, and the duration of the study period is extended. 
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9.5. Double Graduation 
Graduation in overlapping studies schemes may be organised in two different ways: 
(i) CONSECUTIVE OVERLAPPING DEGREES. In such a scheme, the student typically 
leaves his home institution one year before the end of his/her studies after having 
obtained at least the minimal set of credits necessary for a major in his/her field. S/he 
then goes to another institution where s/he will typically spend two full years of study 
in a second field. After one year at the host institution, s/he obtains his/her first de
gree from his/her home institution. After completing his/her 2 year stay, s/he gets the 
degree in the second institution. In such a scheme, the student in registered is the 
host institution for his/her last study year. 
(ii) CONCURRENT DEGREES. Concurrent degrees are very similar to consecutive over
lapping degrees: the difference is that here the student gets his/her 2 degrees simul
taneously when both curricula are completed. Like in double degrees, s/he remains 
registered in his home institution at all times. A well-known scheme of concurrent de
grees is the TIME double degrees scheme. Concurrent degrees have been given a 
number of names: double degrees, associated degrees, etc. 

Both in consecutive overlapping degrees and concurrent degrees, the student can 
decide to quit before the last year. Then, s/he obtains the degree of his/her home in
stitution only. 

9.6. Vertical Mobility 
Some people believe that the 'Bologna Process' will wipe out all existing schemes of 
student mobility and that they will be replaced by vertical mobility: the student gets a 
bachelor degree close to where s/he lives, moves for a master degree to the institu
tion offering the master programme that best matches his/her expectations, and may 
move to again another institution for his/her doctor degree. 

Vertical mobility is not new. Going to another institution after one's main degree has 
always been popular. The real consequence of the Bologna Process is that splitting 
curricula in a bachelor I master I doctor degree structure will enable vertical mobility 
earlier in the educational period. No formal agreement is needed between involved 
institutions for vertical mobility. Other characteristics include: tuition is paid each year 
to the institution where the student resides, and the student gets his/her first degree 
before moving. Generally, institutions that are at the receiving end of vertical mobility 
favour much more this scheme than those at the sending end. 

9.7. Cultural dimension 
In the preceding discussion, the main purposes of student mobility have been as
sumed to be of academic nature: getting a degree valid in another country, learning 
in an institution reputed in a particular field, etc. However, one of the main motiva
tions of EC funded mobility is the human and cultural enrichment obtained by immer
sion in another culture. Not all the schemes are equivalent in this respect. The 
schemes where individual students move to integrate in foreign curricula (Erasmus 
mobility, Marie Curie programs, double degrees, overlapping schemes) generally 
provide a full immersion in a foreign culture. Schemes were mobility is for groups of 
students of various origins (typically joint degrees) are usually rather a cultural melt
ing pot yielding mostly an "international English experience". Vertical mobility is pro
viding full immersion or something half way: in order to attract foreign students, some 
institutions develop English speaking curricula: in this case students can confine 
themselves to an "international English environment" or use the opportunity of a long 
stay in another country to enrich themselves with a new culture by living with local 
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students. In these cases teaching Europeanism might be the outcome, although in
terfacing with other cultural traditions was never ruled out. 

9.8. Acronyms 
The following acronyms have been used in this chapter: 
CEMS (Community of European Management Schools): a network of European 
management schools - www.cems.org/general/index.php 
CLUSTER (Consortium Linking Universities of Science and Technology for Educa
tion and Research): a network of European engineering schools - www.cluster.org 
COIMBRA Group: a network of traditional and comprehensive European universities 
EST (Early Stage Training): a mobility program for early stage researchers in the 
Mari Curie Scheme of the European Commission 
NATO (North Atlantic Treaty Organization)- a defence organization of (Western) 
Europe and North America 
TIME (Top Industrial Managers for Europe): a network of European engineering 
schools 
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Abstract: C.H. Doevendans, S. Malfroy 2003. Academic discipline and profession. 
USO-Built Report Series 2:71-77. The development of the USO-Built organisation 
may be described in terms of H.S. Toulmin's work with the International Research 
Units (IRU) as the fora of discussion and scientific development, and USO-Built as a 
whole as their ecological niche. Both appear to be essential to the development of 
the disciplines of building sciences. USO-Built is in potential strong, but currently not 
strong enough. We have to better clarify our position and meaning as an essential 
part of the scientific or academic profession of the disciplines of architecture, urban
ism and other building sciences. The criteria Toulmin for a compact discipline, may 
help us to set the standard for our unfolding activities and enterprises inside USO
Built to develop into a discipline. 

Keywords: discipline; profession; discussion forum; rationality; change and devel
opment 
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The research position is not clear of architecture, urbanism, and related disciplines 
united under the umbrella of building sciences: structural and building services engi
neering, building physics, design methodology and building information sciences. 

The research position of these disciplines have an increased importance nowadays. 
A tendency exists inside the academic world to stress the importance of research 
and even to judge the value of a discipline by its research achievements. Education, 
traditionally the main focus of architecture and urbanism in universities, academies 
and schools, is pushed to the back. Valued are achievements at the doctorate-level, 
scientific output in refereed journals, links with industry (contract research), and the 
gaining of an international position of excellence in certain fields. This development is 
indefinitely connected with the implementation of the bachelor-master-doctor struc
ture, and the financial consequences of this operation. 

More specifically our aim in this chapter is to investigate role and significance of an 
institution such as USO-Built, the doctorate-school under the CLUSTER-umbrella, to 
improve or even establish a firm research positions for the building sciences. This 
chapter then addresses the following issues (i) Is architecture a discipline or re
search domain?; (ii) Should the building sciences be only judged after their peer re
viewed publications? 

10.1. A Paradigm 
Stephen Toulmin, especially his ideas on the philosophy of science, as developed in 
his book on Human Understanding43 places the discipline debate within the debate 
on scientific progress. Well known contributors to this discourse were, in the 60 and 
70ties: Thomas Kuhn44 and Paul Feyerabend45, Karl Popper46, and lmre Lakatos47, 
and later Bruno Latour48. It is especially the work of Thomas Kuhn that functions as 
the anvil on which Toulmin forges his theories. 

The most important notions of Kuhn's theory are threefold: 
(i) The essential meaning of paradigms in science; 
(ii) The progress of science by revolution; 
(iii) The sociological view on scientific progress. 

Toulmin makes clear, that it was not Kuhn that introduced the notion of paradigm. 
The term originates from mid 181

h Century when Georg Christoph Lichtenberg (1742-
1799)49 introduced this term in physics, in analogy with the linguistic sciences that 
emerged during this period. By a paradigm he meant the following: 'in physics (. . .) 
we explain puzzling phenomena by relating them to some standard form of process, 
or paradigm, which we are prepared to accept for the moment of self-explanatory'. 

43 Toulmin SE. Human Understanding. Volume 1. Princeton: Princeton University Press; 1972. 
ISBN 0691019967 
44 Kuhn T. The structure of scientific revolutions. Chicago: University of Chicago Press; 1962 
45 Feyerabend P. Against Method: outline of an anachistic theory of knowledge. 1975 
46 Popper KR. Conjectures and Refutations: The Growth of Scientific Knowledge. London: 
Routledge; 1963 
47 Lakator I, Zahar E, Worall J. Proofs and Refutations: The mathematic of Logical Discovery. 
Cambridge: University of Cambridge Press 
48 Latour B. Pandora's hope: Essays on the reality of science studies. London: Harvard Uni
versity Press. ISBN 0-67 4-65335-1 
49 Lichtenberg GC (selection by J. Teichmann). Aphoristisches zwischen Physik und Dichting. 
Vieweg; 1983 
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Later Ludwig Wittgenstein50
, W.H. Watson51 (a student form Wittgenstein), Hanson52 

and Toulmin himself applied the paradigm-notion, but 'it was never implied that 
changes of paradigms necessarily took place in an abrupt, discontinuous, or revolu
tionary manner', as Thomas Kuhn had concluded. 

Toulmin concludes that it is wrong to connect the notion of scientific paradigms to the 
idea of revolutions in science. He also states, that, as the notion of paradigm has al
ready a long history in science, the real new thing that Kuhn brought into debate was 
the notion of scientific revolutions. And in this respect Toulmin disagrees with Kuhn. It 
is Toulmin's conviction, that science does not develop in a revolutionary, but in an 
evolutionary way. 

However, the third assumption of Kuhn, namely that we need a sociological viewpoint 
if we want to observe and understand the development of a science, Toulmin is con
genial to Kuhn. And this is important to us, for also USO-Built is an initiative that 
started from a societal point of view. 

10.2. The Discipline 
We introduced the notion of a discipline. What is it? Are architecture and urbanism 
disciplines? We know that in recent years this question has been raised regularly. 
And often we heard as answer, yes, architecture is, but it is a design discipline. 

A distinction exists between a discipline and a profession, or: scientific discipline and 
scientific profession, as introduced by Toulmin. We could say that, where the disci
pline refers to the idea's, theories etc., the profession represents the sociological part 
of science: science as 'people's work'. 

The view of Toulmin starts form the question of scientific development. According to 
Kuhn this development was an interchange of 'normal' and 'revolutionary' science. 
This means: constancy is normal, or: science is in principle an unvariable, coherent 
and logical system. In times of revolutionary sciences this coherence is turned upside 
down, and we go from the one paradigm (expressing this coherence) to the other 
paradigm: the well known paradigm switch or shift, and many people, also in archi
tecture and urbanism debate the question: 'Are we experiencing such a shift nowa
days?' 

For Toulmin however, change is normal. But this change is an evolutionary process, 
it is a process of variation and selection, particularly the variation and selection of 
concepts. This notion has been and is still widely applied in architecture and urban
ism. It points at the main idea's, assumptions, structures etc. of an architectural or 
urbanistic plan. But the notion is not precisely defined, and even if we read the work 
of Toulmin, we doubt if we could come to a precise definition. For Toulmin a concept 
has two aspects, the linguistic aspect (symbols, words, sentences by which the con
cept is indicated; in architecture and urbanism we should say: the way of representa
tion), and the procedural aspect (how the concept is applied and used). 

Having introduced this notion, Toulmin is able to define a discipline as a 'population 
of concepts'. Scientific development now is based on a process of variation and se-

50 Wittgenstein L. Tractatus logico-philosophicus. 1918 
51 Watson WH. On understanding physics. New York: Harper; 1959 
52 Hanson NR. Patterns of Discovery: an inquiry into the conceptual foundations of science. 
Cambridge: Cambridge University Press; 1958 
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lection of concepts. Variation means: new concepts emerge. Selection means: out of 
these variants the scientific community chooses the 'relevant' concepts. 

If we say: scientific community, then we are referring to the scientific or academic 
profession, being the population of research institutes, research groups, networks, 
etc. affiliated to a specific discipline. In reality many of these institutes and groups 
compete with each other to gain academic authority. However, this competition is 
balanced as long as the disciplinary goals and ideals, to which groups have to refer, 
exist and are protected. 

It is important to understand, that the scientific discipline and scientific profession are 
essentially coupled, no discipline without a profession, no profession without a disci
pline. If we want to develop a discipline, then we need a well structured scientific pro
fession that belongs to that discipline. From this perspective we also have to analyze 
the meaning of USO-Built, but have to take into account the limited goal of USO-Built 
as a doctorate-, which means 'training'- organization. 

10.3. Variation and Selection 
How does the process of variation and selection occur? According to Toulmin the de
velopment of a discipline takes place in a so called ecological niche. This niche is 
determined by several conditions: (i) disciplinary, (ii) professional, and (iii) societal 
conditions. 

Three questions are to be reflected on: (i) scientific functioning, (ii) professional func
tioning, and (iii) societal functioning of a science. 

Toulmin links the variation- and selection-process, the process of conceptual varia
tion and intellectual selection. In this he differs from the traditional Darwinian view, 
where 'genetic mutation' and 'ecological selection' are autonomous processes The 
linkage of variation and selection means that the process to generate concepts takes 
into account already the disciplinary requirements for concept-selection. For this 
process Toulmin uses the metaphor of filters. 

There are two types of filters, the external filter for the professional, economical and 
social and cultural demands, and the internal filter for the disciplinary demands. Only 
those concepts that pass both filters, play a role. 

It is not difficult to relate these filters to USO-Built. For the internal filter we have to 
think of: is the project related to built environments, is it user-oriented? For the exter
nal filter we could point at what is called societal relevance: user-orientation, knowl
edge-based society etc., this means: a definition of the disciplinary goals and ideals 
at the level of the whole organization. 

10.4. Rationality of Scientific Development 
This raises the question of the rationality of the scientific development. The evolu
tionary model is a causal model, so the question for reasons is awkward. Toulmin 
solves this first by the distinction between discipline and profession, and secondly by 
his focus on change instead of constancy, which means: if we ask questions on the 
rationality of scientific development, we should not focus on the coherence of a sci
entific system (cult of systematicity), but on how such a system changes. This 
means: the acts of the scientists should be studied, not so much their concepts. 
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Rational decisions on conceptual changes are made in so called fora of discussion. 
These fora have to meet certain (ecological) demands: (i) the threshold must be low 
enough to let concepts in, (ii) the threshold must be high enough, so variants cannot 
disappear too easily. 

If we return to the position of USO-Built, then we face the question if USO-Built, or 
the International Research Units that form USO-Built can be interpreted as such eco
logical niches, and fora of discussion. We ask for position papers to clarify the three 
main questions for such niche's and fora: the scientific, the professional and the so
cietal position (Chapter 11). 

If we dare to answer the question if USO-Built is such an ecological niche, if the IRU 
are such discussion fora, essential to the development of the disciplines of architec
ture, urbanism and other building sciences, if we answer this question in the affirma
tive, then we face another question: how strong or how weak is this organization, 
what is its authority? 

10.5. USO-Built analysis 
Our analysis this moment is, we are in potential strong (look at the judgments of the 
Marie Curie-proposal content), but currently not strong enough. We have to clarify 
better our position and meaning as an essential part of the scientific or academic pro
fession of the disciplines of architecture, urbanism and other building sciences. Con
nected to this analysis we have to stress, that at this moment there are (almost) no 
professional organizations in this field. Existing organizations are all part of the archi
tectural and urbanistic practice. These organizations are of course important, be
cause they (partly) represent the societal relevance of a discipline. But more aca
demic organizations or institutions, as far as they can play a role on the scientific pro
fessional level, are commonly still absent. Architects take part in conferences of art 
historians, and urban designers go to conferences of urban planners. The same 
counts for periodicals, which are mostly professional in the meaning of 'practice ori
ented', or belong to a related discipline (art history, philosophy, geography, etc.), with 
its own scientific 'paradigm'. 

When the disciplinary subject of a conference is appropriate, the focus is on educa
tion and not on research. Also the levels of the thresholds can be problematic: or you 
cannot enter a conference, a refereed journal or scientific funding program, because 
the decisions are in the hands of peer groups of related disciplines; or, for instance, 
the threshold for a conference is that low, that all abstracts for a conference are ac
cepted and published in a book of abstracts with no further process of selection and 
consequently no scientific value. 

Exceptions within the buildings sciences are the more 'hard' disciplines, such as 
building physics and structural engineering. They do have their academic journals, 
conferences and funding programs. 

For the other disciplines hope can be put out of the analysis of Toulmin: the rational
ity whereon decisions are based is always timely, criteria have to be re-defined, and 
the goals and ideals of a discipline are in change. There is never a fixed authority, 
authority can be gained! 
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10.6. How to become a discipline 
Toulmin analyses how 'disciplinable' certain efforts of human understanding can be. 
Are they all to the same extent 'disciplinable'? This is an important issue, for it is pos
sible that within USO-Built the disciplines represented are not similar in their 'disci
plinability'. 

Toulmin defines disciplines as: 'A// those human activities and enterprises that pro
vide loci for rational choice - in which decisions are made, procedures followed, con
siderations taken into account, conclusions arrived at, new possibilities entertained, 
and reasons given for the resulting conclusions or actions'. In this field we can distin
guish, 'at one level, between those which are 'disciplinable', and those whose con
cerns and concepts do not, in the nature of the case, lend themselves to such 'disci
plined' debate and improvement', and, 'at another level: within the class of discipli
nate enterprises itself: those which already have and those which have not yet 
achieved the disciplinart status the rightly aim.' 

Subsequently the following typology is made: 
COMPACT DISCIPLINES: a rational enterprise whose conceptual repertoire is exposed 
at every stage to critical re-appraisal and modification by qualified judges, in the light 
of clearly recognized and agreed collective ideals. 
DIFFUSE DISCIPLINES: disciplines conforming only loosely to these requirements. 
WOULD-BE DISCIPLINES: disciplines that might in principle become fields for discipli
nary cultivation, but effective disciplinary development has scarcely begun. 

We quote the criteria Toulmin gives for a compact discipline, in order to know the 
standard if we want to qualify our activities and enterprises unfolded inside USO-Built 
as disciplinary, or rather characterize them in terms of the typology Toulmin has 
given. 

A compact discipline has 5 connected features: 
(i) Activities are organized and directed towards a specific and realistic set of 

agreed collective ideals; 
(ii) These collective ideals impose corresponding demands on all who commit 

themselves to the professional pursuit of the activities concerned; 
(iii) Resulting discussions provide disciplinary loci for the production of reasons, in 

the context of justificatory arguments whose function is to show how far proce
dural innovations measure up to these collective demands, and so to improve 
the current repertory of concepts of techniques; 

(iv) For this purpose, professional fora are developed, within which recognized rea
son-producing procedures are employed to justify the collective acceptance of 
novel procedures; 

(v) The collective ideals determine the criteria of adequacy by appeal to which the 
arguments produced in support of those innovations are judged. 

10.7. Conclusion: Architecture is rational but yet undisciplined 
As an example of an analysis on the status of Architecture as a discipline, we 
add the considerations of Sylvain Malfroy53 that have been published earlier. 
An activity can satisfy the need for rationality without necessarily being struc
tured as a discipline or even for that matter having a scientific base. We feel 
that architecture is representative of this situation. It is important not to amal-

53 Malfroy S. Le projet architectural: entreprise rationelle indisciplinee. 
Discipline, visee disciplinaire. Caahiers Thematiques (Lille) 2001; pp 124-137 
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gamate concepts of rationality, discipline and scientific quality as a set of in
terchangeable synonyms and, above all, great care must be taken to ensure 
that a nom-discriminatory use is made of the concept of discipline, as this 
would question the credibility of all that does not fit neatly into the mould. 
Analysis, when carried out on the basis of the epistemological suggestions 
made by Stephen Toulmin, reinforces the conviction that architecture finds its 
rational justification in the role of the mediation that it plays between technical 
knowledge and the questions that humanity asks of itself. By placing these 
general considerations in abeyance and taking a closer look at the rational 
undertakings implicit in the architectural education reform program recom
mended by Saverio Muartori in the 1960s, we discover that contemporary ar
chitectural thinking represents a large number of analogies with the philoso
phy of science: both have acquired the conviction that rational thinking only 
becomes comprehensible when seen in the light of changes brought about by 
history. 
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Abstract: J.E.M.H. van Bronswijk, editor, 2003. /RU Results and Perspectives. USO
Built Report Series 2:79-124.This chapter is devoted to the disciplines within USO
Built Graduate School as organized in International Research and Design Units, the 
fora where research and design at a (post)doctorate level is performed and taught. A 
fixed template was used to self-assess results and perspectives, consisting of mis
sion & research area, coordination, seniors, focus, context (societal needs, partners' 
excellences, problem definition, research agenda within the IRU and joint activities 
with other Units, joint development, and -if feasible- benchmarking and SWOT 
analysis. It appears that the units (IRU) are developing towards increased integration 
and focussing, but at varying speeds. 

Keywords: USO-built; disciplines; sustainable urban development; built environ
ments; users; management; production; quality of life; needs and ambitions; 
collaborative design; knowledge management; building performance simulation 
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11.1. IRU 1: Sustainable Urban Development (SUT) 
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Abstract: C.H. Doevendans, S. Ma/troy, M. Robiglio 2003. /RU 1:Sustainab/e urban 
development (SUT). USO-Built Report Series 2:80-9:354 This International Research and 
Design Unit (IRU 1, previously called: The Post-Industrial Landscape) of USO-Built Graduate 
School concerns the paradigms for the post-industrial life-world. Technical and cultural sci
ences meet here. The emerging post-industrial landscape manifests contradictory aspects of 
dilution and congestion . Its implications are manifold and must be analysed in terms of life
style, cultural identity, and spatial morphology. A continuous urban environment, networked 
by a huge traffic infrastructure, encompasses not only centres of decision, education, com
merce and culture, residential zones, and zones of industrial production, but also (industrial) 
agricultural country, leisure domains and nature (reserves). The all-encompassing urbanisa
tion process calls for a judicious and creative use of scarce space and of natural resources. In 
addition to a morphological understanding, historical insights are needed to reflect on the 
genesis and destiny of the urban-rural continuum. These developments influence all parties 
involved in the building process. Faster flows of information have to be taken into account in 
design decisions. The shaping, programming, and constructing of buildings tend to be more 
complex and flexible and must be tuned to a specific life span. Buildings can be 'tailor made', 
but the wishes of clients become less predictable. Therefore a constant evaluation of the 
whole cycle of the built environment is needed . Research methodologies are mainly taken 
from the humanities. Research and design concern intentions and motives on the micro-level 
of spatiality, and context and structures on the macro-level. Users are distributed among intui
tively defined types of lifestyle. The best Architectural or Urban Design is the ultimate goal. 
SUT has found consensus for its mission, aims and focussing. 

Keywords: post-industrial landscape; dilution & congestion; urbanisation; information flow 

*+*+* 
We are in the middle of an evolution from the industrial to the post-industrial society. 
The city, formerly just a location of industrial production, now also becomes a land
scape for consumption, recreation and shopping. No longer will the future city func
tion as an organic whole of residential areas with daily shopping on walking distance. 
Increased mobility has taken away this necessity. Mobility even has become a value 
at its own. The tension between local and global plays an important role. 

'Transformation' is seen as an important perspective, the transformation of the indus
trial city (of which the traditional-historical city is part of) to the post-industrial city. 

Intensification of land use, differentiation of the of the built environment, and also 
densification are seen as important issues of this transformation. However, also their 
counterparts are of importance: intensification in one place goes hand in hand with 

54 An earlier version may be found at: Doevendans K, Glaudemans M, Smeets J, Meulder B 
de. Emergence of the post-industrial landscape. USO-Built Report Series 2002; 1 :3-15 
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de-intensification in another place, differentiation here with de-differentiation else
where, densification of one site with de-densification of another site. 

To express these (dialectic) twin-phenomenon a postmodern style is practised in this 
paper, using a slash: de-/intensification, de-/differentiation, and de-/densification. By 
using the slash, both terms are simultaneously united and separated. Depending on 
the context separation could be stressed, unity emphasized, or the balance between 
both can be expressed. 

11.1.1. Mission & Research Area 
This IRU concerns the paradigms of the post-industrial life world and the changes 
needed for a sustainable urban change. Technical and cultural sciences meet here. 
The emerging post-industrial landscape manifests contradictory aspects of dilution 
and congestion. Its implications are manifold and are analysed in terms of lifestyle 
cultural identity, and special morphology. A continuous urban environment, net
worked by a huge traffic infrastructure, encompasses not only centres of decision, 
education, commerce and culture, residential zones, and zones of industrial produc
tion, but also (industrial) agricultural country, leisure domains and nature (reserves). 

The all encompassing urbanisation process calls for a judicious and creative use of 
scarce space and of natural resources. In addition to a morphological understanding, 
historical insights are needed to reflect on the genesis and destiny of the urban-rural 
continuum. These developments influence all parties involved in the building process. 
Faster flows of information have to be taken into account in design decisions. The 
shaping, programming, and constructing of buildings tend to be more complex and 
flexible and must be tuned to a specific life span. Buildings can be tailor-made and 
adaptive (ambient intelligence) to engage the less predictable wishes of clients. 

Research methodologies are mainly taken from the humanities. The intentional di
mension of understanding (Chapter 5) is leading in research and design. 

Users are distributed among intuitively defined types of lifestyle. The best architec
tural or urban design is the ultimate goal. 

11.1.2. Coordination 
The board of coordinators consists of 3 seniors: 
- dr.ir. Cees H. Doevendans, Technische Universiteit Eindhoven 
- prof. Sylvain Malfroy, Ecole Polytechnique Federale de Lausanne 
- prof. Matteo Robiglio Arch, Politecnico di Torino 

11.1.3. Seniors 
In addition to the coordinators mentioned above the following senior researchers take 
part in IRU 1 (situation of December 1, 2003): 
- Jonathan H. Charley, University of Strathclyde 
- Donald van Dansik, Technische Universiteit Eindhoven 
- Hildebrand W. Frey, University of Strathclyde 
- Carlo Giammarco, Politecnico di Torino 
- Christian Gilot, Ecole Polytechnique Federale de Lausanne 
- Marc Glaudemans, Technische Universiteit Eindhoven 
- Manuel Herce Vallejo, Universitat Politecnica de Catalunya 
- Hilde Heynen, Katholieke Universiteit Leuven 
- Milica Jovanovic Popovic, University of Belgrade 
- Andre Loeckx Katholieke Universiteit Leuven 
- Peter von Meiss, Ecole Polytechnique Federale de Lausanne 
- Bruno de Meulder, Katholieke Universiteit Leuven & Technische Universiteit Eindhoven 
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- Giancarlo Motta, Politecnico di Torino 
- Teresa Rovira, Universitat Politecnica de Catalunya 
- Joaquin Sabata Bel, Universitat Politecnica de Catalunya 
- Yves Schoonjans, Sint Lucas 
- Jan Schreurs, Katholieke Universiteit Leuven 
- Steven Spier, University of Strathclyde 
- Das (J.J.) Steyn, Universiteit van de Vrystaat 
- Jan Westra, Technische Universiteit Eindhoven 
- Gerard van Zeijl, Technische Universiteit Eindhoven 

11. 1.4. Projects & Output 
Currently 36 projects are running (www.uso.tue.nl/partners/universities/USO-IRU
one.asp?IRU=1 ): 1 at the MPhil level, 35 at the doctorate level and none at the 
postdoc level. No projects were completed in 2002, but the year 2001 saw one pro
ject coming to a successful end. Academic output in journals, books, monographs 
and doctor theses may be found in the USO-Built output database at 
www.uso.tue.nl/Research/search output year.asp 

11.1.5. Focus of the /RU 
Developments needed for a sustainable urban change. 

11.1.6. Context 
A framework of the development of urbanism in the Netherlands is sketched, based 
on an analysis of Andre Corboz55

. His analysis offers a development of urbanism into 
four phases. These phases are typified by means of dominant urban development 
concepts during those phases. The emergence of the post-industrial city and land
scape is interpreted as a 4th phase of system-innovation, asking for new concepts, 
styles and paradigms, but it is also the sum of (parts of the) the subsequent phases. 

TRANSFORMATION AND DEVELOPMENT. The post-2nd Word War building task leaves 
open the possibility of continuation. After a phase of urban design and planning in the 
disciplinary framework of extension plans, there followed a 'curative' phase of urban 
renewal. The latter was an overhaul operation aimed at recovering parts of the city 
seen as left behind modern development. This was followed by a phase of conserva
tion-oriented urban management, aimed at preventing physical, social and market 
decline. The present phase is one of innovation and transformation in planning, de
sign and management, where, besides management, urban re-structuring and re
design play a central role. Re-qualification is in this perspective an important issue in 
order to transform the industrial city, and the way of urbanism belonging to this pe
riod, into the post-industrial city and landscape, and to develop the elements of the 
paradigm of planning, design and management of post-industrial urbanism. 

EUROPOLIS. Differentiation and density are seen as 2 important parameters for this 
process of transformation and re-qualification, and this process has to be placed wit
hin new societal and urban conditions: a new phase in urban development is emerg
ing, to be called: the phase of post-industrial urbanism. It is necessary to designate 
this phase within distinguishable phases of urban development in specific regions, 
but also on the larger European level: the emergence of Europolis. This means: ur
ban development in specific regions, having their own traditions and practices of ur
ban planning, design and management of the built environment, have to be seen as 
tracks within the European city. Knowledge is always 'knowledge in context'. 

55 Corboz A. Die Stadt mit Eigenschaften. Eine Hommage an Paul Hofer. Zurich: GTA; 1991. 
ISBN 3-85676-039-3 
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This European city is a recognizable social and physical construct, with certain his
torical and morphological characteristics. But the European city is also a conglomer
ate of different traditions and developments of urban planning, urban culture, and ge
ography. 

MULTIPLICITY. Urbanism has to develop a network of paradigms and approaches to 
the city to cover a wide range of perspectives, a manifold of methods, tools and con
cepts. Post-industrial urbanism in this way can be characterized by 'differentiation' 
and 'multiplicity'. 

This also means that (elements) of existing paradigms will form parts of a new 
emerging paradigm. Urbanism, as the city, develops over time, and for the paradig
matic level of urbanism the same is true as for the city in general, and the post
industrial city in particular: the city is a construction, and history is the sum of devel
opmental concepts, piled on top of each other or pushed together, in which they can 
connect up with each other, or else destroy or extinguish each other. A paradigm is a 
maze of paradigms, as the city is a network of concepts. 

A FRAMEWORK. The typology of Corboz is a mixture between a geographical delimi
tation (the place where urban intervention took place), and at the same time a 
chronological division of several periods that can be recognized as phases of plan
ning and design in European cities. Corboz distinguishes 4 of these phases: (i) next 
to the city (1900-1930), (ii) against the city (1930-1960s), (iii) in the city (1960s-
1990s), and (iv) of the territorial city (1990- ... ) 

Corboz typifies these phases by means of the dominant urban development concepts 
during those phases. Until the 1930's the concept of the Garden city was the main 
driving force in European urbanism, combined with aesthetic principles of Camillo 
Sitte56

• Not the existing city is the object of intervention, but rather new towns next to 
the city. After 1930, functionalism and CIAM urbanism became the characteristic 
guiding ideas behind urban planning and design; which concepts, according to Cor
boz, were ultimately against the existing city and envisioned a new one in which all 
functions were carefully separated. The concepts behind the 2nd phase were respon
sible for the large modernist suburban extensions and thorough 'sanitation' recon
structions in European cities. The 3rd phase, which started in the 1970s, sees the city 
as a collection of architectonic interventions. This phase is more difficult to describe; 
it is a heterogeneous phase of different (postmodern) thoughts, which react against 
the CIAM doctrines. But, as Corboz puts it, there were a few generally agreed as
sumptions that held different concepts together: (i) the city is not a tabula rasa; (ii) 
rehabilitation of historical dimensions, (iii) division of functions (mono-functionality) is 
not the ultimate condition; (iv) enriched interpretation of the function-concept (to in
clude 'meaning'); and (v) differentiation in the formal repertoire. 

11.1.6.1. SOCIETAL NEEDS 
The stage of the fragmentary city was an important signal that the current model of 
the 3rd phase is collapsing. According to Corboz, we now enter the phase of the terri
torial city, which is essentially a city that no longer has territorial ties, but supersedes 
the boundaries of the city and region. Corboz talks about the rise of an urban field 
containing urbanised centres -junctions- that rise up out of the urban fog that covers 
this area. In this phase we see on the one hand regional dispersal of expansive ur
ban development, going by different names, (depending on emphasised aspects: 
landscape city, network city, patchwork city, the carpet metropolis, etc.); on the other 

56 Sitte C. City planning: according to artistic principles. London: Phaidon; 1965 
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hand also fragmented re-concentration is occurring: the development of specific sub
urban environments (housing, business, leisure etc.) as enclaves. 

For the 41
h phase, Corboz observes, we do not have clear ideas and concepts of how 

to guide urban development. The assumptions of the 3rd phase are to some extent 
still guiding, but changes take place. The present is a paradigm forming one, and de
velopment of a new paradigm has yet to begin: the post-industrial territorial city. 

Transformation and re-qualification of Europolis will take place with the post-industrial 
territorial city as frame of development; we are faced with a new stage of develop
ment, an innovation of the urban system. 

11.1.6.2. PARTNERS' EXCELLENCES 
The IRU 1 community has not yet drawn up a list of the excellences of the different 
partners. 

11.1.6.3. PROBLEM DEFINITION 
The post-industrial landscape is a reality. It is also post-urban or post-metropolitan, if 
by this we refer to the late industrial city, such as New York, Chicago, London or 
Paris. Post-industrial space is probably best represented by vast urbanized territories 
such as the Randstad or Brabant City (the axis Eindhoven-Tilburg-Breda) in the 
Netherlands, Sao Paolo (Brazil), Los Angelos (USA), or the Mekong or Pearl river 
Delta (China). This landscape is fundamentally different as perception and experi
ence. It can with difficulty be 'read' by professionals, as long as they are using the 
conceptual categories of the old metropolis, or morphological analysis developed 
earlier. Adaptation and innovation are called for. 

The second difficulty in reading is cultural. The landscape of post-industrial cities is 
the space of other-ness. This applies to an immigrant neighbourhood in the west of 
Europe, a favela in South - America, a squatter settlement in Asia. Examining differ
ence demanding anthropological sensitivity and cultural familiarization. 

The landscape of the post-industrial city is also a landscape of generic sameness. 
This applies to shopping centres, airports, etc. Yet even here the 'sameness' may be 
misleading: merely a surface effect. The same landscape is locus of very different 
processes of making. In building design, and especially in urban design and planning 
the creation of a landscape is a palimpsestic process of overlap, replacement, inten
sification, density manipulations and abandonment. The complicated dynamic is one 
calling for a 'conceptual re-tooling'. This would mean one or all of the following: (i) 
questioning earlier, industrial era concepts and processes of planning and design 
control, (ii) understanding current processes of flexible control and self aggregation, 
(iii) examining the role for design and planning within the new processes. 

Finally, the post-industrial landscape is the provocation to design, to creativity not 
only to understanding. This may concern the design of processes or ways of making. 
It may concern the design of building and of spaces. 

Increasingly the issue is no longer one of small interventions, to fit the built environ
ment to market conditions. Comprehensive interventions are needed in terms of 
transformation and re-design at the scale of neighbourhoods and parts of the city. 
Next to the traditional tasks of maintenance repair and restoration, renewal and (re-) 
development have now become central to both having a fighting chance on the mar
ket and developing the qualities of urban space. Qualitative de-/differentiation is con
sequently one of the important targets of the process of transformation. Qualitative 
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de-/differentiation sits with spatial coherence, spatial justice, concentration, (i.e. equi
table socio-spatial distribution of the population and access to public amenities), and 
hierarchy of uses as one of the five basic principles of spatial planning [WRR 1998]. 
Parties on the supply-side (government, investors, developers, real estate and facility 
managers) see differentiation as an answer to the economic dynamics and cultural 
diversity of everyday urban culture. Differentiation has been used to counteract 
trends such as social uniformization, mono-functionality and spatial monotony, which 
go against the desire and effort to have complete cities and cities with genuine eco
nomic vitality. As a strategy, differentiation was seen as a flexible strategy, especially 
suitable to deal with the 'uncertainties' of the future. 

Differentiation, on the supply side, is often coupled with a vision of urban dynamics 
and variety from the demand side. The object of differentiation is the built environ
ment, to be understood as an assembly of infrastructure (material, ecological and vir
tual), open space, and built form with its various uses and vocations. 

De-/differentiation implies taking into account several scale levels and types: (i) Spa
tial differentiation on the extra-national scale, the regional scale, the city scale, and 
the district scale; (ii) Differentiation of the built stock on the 
portfolio scale, and on the estate scale. 

On the extra-national scale differentiation is interpreted as urban development in the 
Netherlands as a track in Europolis'. 

At the regional scale de-/differentiation is often thought of in terms of 'city vs. land'. In 
the discussion on the future planning of the Netherlands for instance, a series of con
cepts and instruments were introduced, with the intent to overcome the above
mentioned opposition, or at least to create a complement. For instance in a recent 
Netherlands Cabinet note57 'network cities' and 'corridor development' were dis
cussed. In urban projects a synthesis is being sought between urban development 
and the valorization of nature and landscape. The so-called regional designs set their 
sights on integrating city and landscape at the scale level of the urban region, in a 
comprehensive planning process. 

This policy comes out on the one hand with a 'comprehensive integrated approach', 
and on the other hand speaks of 'regional differentiation'. The latter sings in tune with 
the recent attention of planners and designers for the spatial character and heritage 
of certain territories, both within the built form of city and the open landscape. Future 
interventions in the built environment should thus fit in with existing characteristics of 
urban and ex-urban sites and not be based on generic concepts and models. 

At the city scale the concept of differentiation of housing environments is relevant. 
This means a greater need for a differentiated layout and shaping of the urban envi
ronment. On the background of the present (and continuing) differentiation of life
styles and housing demands the issue is forcefully brought to actuality. 

MUL TIDISCIPLINARITY. A strategy of de-/differentiation of the built environment is per 
se characterized by a multi-disciplinary approach. Historical-cultural, physical and 
functional aspects as well as financial and ecological ones need to be balanced. As
sembly through quality management is essential to it. As a basis for a multidiscipli
nary-qualitative approach, an assembly in terms of service oriented-concepts is of
fered. 

57 Ministerie van VROM. De Ruimte van Nederland, Startnota ruimtelijke ordening 1999, Den 
Haag: SDU; 1999 
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In step with a future-oriented approach to the built environment; a number of relevant 
points of view can be put-together in a new connection to one another (see figure be
low). The relation between research, policy and design is here changed. While tradi
tionally research was seen as underpinning policy, and policy was in turn the starting 
point for (re)design of the built environment; in the emerging professional culture a 
design-oriented conceptual research goes hand in hand with a market-oriented re
search and user-orientation and together they set the basis for policy and strategic 
management of the environment. In this context the relation between design and re
search becomes of actuality and takes on specific forms. 

research 

policy 

<> 
Built envi

r onment 

strategy 

design 

A strategic position towards the built environment is in this sense differentiated con
ceptually. It may also be noted that the spatial disciplines included in this scheme are 
fond of retaining their specific approaches to the subject of the built environment. The 
evolution from a curative to a conservation-oriented and preventive approach, and to 
the present transformative view has already been described. Research in spatial 
planning and design can no longer pay attention only to generic concepts and mod
els and the construction of general methods and procedures. The need is strong for 
methods giving justice to differentiated character of the built environment; to differen
tiation of scale levels, historical cycles of change, landscape determinants and re
gional setting. An approach to the built environment is thus characterized by the dif
ferentiation of paradigms in spatial planning and urban design. 

URBAN ARCHITECTURE AND USER-ORIENTATION. An important issue of a strategy of 
differentiation is 'user-orientation' (Chapter 6). In the research school USO-Built the 
importance of the end-user-perspective is stressed. 

11. 1. 7. Benchmarking 
The IRI 1 community has placed decisions on the methodology of a benchmarking 
operation in the near future. 

11.1.7.1. PEER GROUPS 
No peer groups for the IRU 1 community have yet been sought to be used in the 
benchmarking. 

11.1.7.2. /RU 1 POSITION 
The position of IRU 1 in the European Research Area (ERA) and the European 
Higher Education Area (EHEA) will be assessed in the near future when benchmark
ing has been completed. 
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11.1.8. Research Agenda 
The research agenda is structured following 3 levels: (i) Object level, (ii) Analysis of 
work level, and (iii) - Meta or organizational level. 

THE OBJECT LEVEL The object of research is the built environment as a differentiated 
whole; composed of infra-structure lines, urban spaces and parts of the city, housing 
environments, buildings and streets, comprising different uses, at different scales etc. 
Historical and social processes of evolution also need to be accounted for in examin
ing the built environment. The former can be seen as both a basis and origin of build
ing processes and as continuously influencing the physical form of the city. Conse
quently the physical environment undergoes adaptation to fit new functional, percep
tual or use values. Through such a process, the disciplines of architecture and urban 
design and management and real estate management take the tasks of a sustainable 
management and sustainable renewal of the built form, on the basis of strategic in
terventions. 

A characteristic of the process is that actors with varied powers, interests and com
petency in the built environment (from users to professionals and public officials etc.) 
participate in a differentiated assembly of working relationships and alliances. The 
development process is differentiated from yet another point of view, that of the dif
ferent speeds with which processes unfold. Transformation processes are always the 
result of dynamics of the use and valuation of infrastructure, open space, buildings, 
and land. They also vary with intended or regulated use. The rhythm of these various 
changes is variable. Opposite to the great speed of change in building and land uses 
is the slow change of spatial structure of cities. In this context it is necessary to dis
tinguish between conjunctural (problem-driven; short and mid-term) changes; and 
structural (spatial-historical; long-term) ones. 

THE ANALYSIS OR WORK LEVEL. This level is the core of research. It contains the de
velopment of concepts and methods for the analysis of de-/differentiation and de
/densification and de-I/intensification processes. Such concepts and methods have a 
scientific level, and an operational-applied one as well. On the analysis or work level 
the built environment changes from a pre-scientific to a scientific research subject. 
The differentiated character of the built environment (as described under Object 
level), is translated in terms of analysis categories. These should be specific to the 
environments analyzed. General to research on this level are a number of methodo
logical starting-points and ideas that refer to research goals on the one hand and to 
the substantial character of the built environment on the other hand. These include: 
(i) thinking in terms of performance concepts, (ii) thinking in terms of quality and sus
tainability, (iii) orientation towards transformation processes and innovation in this 
context, (iv) multi-level, multi actor and multi-conceptual character of the built envi
ronment, (v) the de-/differentiation in scale levels (from group of buildings, to 
neighbourhood, quarter, city, city region etc.). 

Differentiation and densification/intensification is researched as the basis for proce
dures, instruments and criteria for strategic intervention planning and design. This 
perspective is both structural and conjunctural. This means that a specific research 
takes into account both the structural components of the built environment and the 
conjunctural ones. Thus structural criteria regarding management and renewal, re
design, re-structuring, preservation of historic or landscape values, aesthetics or 
function need to be related to conjunctural components related to the user, such as 
the performance of the built environment and the points which it must satisfy accord
ing to the needs and desires of people (user-orientation, Chapter 6). 
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THE META- OR ORGANIZATION LEVEL. This refers to goals, norms and quality criteria 
and to paradigms, styles, theories and intra-and inter-organizational models to sup
port strategic interventions in the built environment. Strategic action models are de
veloped at this level, to be carried out by an assembly of actors. The latter in their 
professions and organizations, and in relation to one another develop a network use 
of the built environment and initiate de-/differentiation and de-/intensification proc
esses as necessary. The differentiation is thus a sediment of the activities, strategies 
and scenarios of actors that network at various scale levels. It is also the 'repercus
sion' upon activities, both as a pre-condition and as state of affairs. The de
/differentiation process is also distinguished by an iterative and interactive planning 
style: (i) whereby information and knowledge is adequately prepared and tailored to 
the needs of various organizational levels (operational, tactical or strategic); (ii) 
whereby an open planning process facilitates intense communication between ac
tors; aids conflict resolution through mediation in networks; and supports action, and 
(iii) where 'co-production' and a multidisciplinary project team, transformation proc
esses at the various scale levels are given form and take their place in a flexible and 
indicative (instead of normative) planning process. 

11.1.8.1. WITHIN THE /RU 
Taking the three levels for the framing of the research agenda, we can distinguish 3 
sub-themes in the research agenda: (i) mapping the post-industrial landscape; (ii) 
elaboration of working methods, and (iii) Paradigm formation. 

MAPPING THE POST-INDUSTRIAL LANDSCAPE. On this level (representing the object 
level) the post-industrial landscape is explored by mapping the area's this landscape 
consists of, taking the post-industrial landscape as a complex phenomenon, a differ
entiated and multi-layered whole, a historical 'project of projects'. Result is an 'atlas' 
of urban development consisting of case studies framed by a taxonomy of the post
industrial landscape. Because of the international aspect of the post-industrial land
scape international comparative studies on the post-industrial city are considered to 
be of great importance. 
Running projects: 
- Alessandro Armando : Environmental art and architecture: parallel researches and possible 
interactions 
- Michela Barosio : The industrial footprint 
- Elena Carmagnani : Places and strategies in urban communication 
- Anetta Kepczynska-Walczak : The Employment of Multimedia in Architecture 
- Andrea Paoloni : The construction of the box. Study for formal and typological analysis of 
factory buildings in Piedmont. 
- Tatjana Schneider : Mechanisms of the themed environment 
- Maria Candela Suarez: Le Corbusier and the Villa Meyer: one proyect in four versions 
- Marek Bartosz Walczak : British experience in the conversion and rehabilitation of textile 
mills and the lessons for comparable work in Lodz, Poland 
Proposed projects58

: 

- Sustainable Governance (USO-Postdoc) 

ELABORATION OF WORKING METHODS. Description and analysis of urban areas, sites, 
environments, projects etc. representative for the post-industrial city in order to find 
methods of urban analysis (socially as well as spatially) and tools for planning, de
sign and management, including !CT-applications, of the built environment focussing 
on different scale levels, layers, aspects and theme's as described in section II (the 
working level). 

58 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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Running projects: 
- Mauro Berta : Paesaggi Accelerati. Spazi per ii progetto tra infrastrutture e territorio. Accel
erated landscapes. Spaces for the project between infrastructures and territory 
- Frank Boehm : Scenographic Density Manipulations 
- Usama Mohamed El-Fiky : Toward Applicable Green Architecture. An approach to colony 
the desert. 
- Martijn Honselaar: Leisure garden. Towards new strategies based on a spatial exploitation 
of themed environments 
- Joks Janssen : Urban planning and design in an urbanised landscape 
- Annette Kuhk : Participation to urban planning applied to Brussels Capital Region (Policy 
analysis commissioned by the government of Brussels Capital Region) 
- Habib Sayah : Exporting Architecture. A study on the buildings realised by Addor & Julliard -
Swiss architectural Agency - between 1954 and 1963 in Beirut 
- Lara Schrijvers : Architecture in the Age of Spectacle 
- Jose Maria Silvestro: To a 3rd Millennium City: San Luis (Mexico) 
- Maro Sinou : Environmental Diversity in the Urban Microclimate 
Proposed projects59

: 

- Planning for structural urban change in EU Candidate Countries (USO-Doctorate) 
- Planning for structural urban change and short-term political change (USO-Doctorate) 

PARADIGM FORMATION. Analysis of the area's, projects, case studies etc., and work
ing methods as exemplars of paradigms, finally leading up to the design of para
digms as disciplinary matrices: assumptions, values, goals, applied methods and ur
ban theories (spatial and social theory) and so on. This level aims at the reflection on 
the paradigm as part of the evolution of urbanism as a scientific discipline, this 
means: the creation of the philosophical and methodological superstructure of the 
discipline (the meta-level), relevant for post-industrial landscape. 
Projects completed in 2001-2002: 
- Yves Schoonjans : The Eclectic Discourse of the 19th century. Social and architectural 
strategies to handle multiplicity and diversity 
Running projects: 
- Haithem F Al-Ratrout : The architectural development of al-Aqsa Mosque in Jerusalem in 
the early Islamic period: The sacred architecture in the shape of the holy. 
- Ion Besteliu : The continuing project? Urban regimes and estate renewal 
- Jos Bosman : The aura of modernity - architecture with a broken tradition 
- Chiara Corsico : The new tradition. Landscapes of tradition and features of acting in the 
construction of the new image of rural territory 
- Bernard Deprez : Towards a definition of architectural interaction 
- Nathalia Escudero : Mobility in the city for a sustainable urban development 
- Fabrizio Gallanti : Consumer Territories. The design of shopping centres in the Turin area 
- Stephanie Geertman : A Dragon in rapid urbanisation - Managed self building as alterna-
tive planning tool - Hanoi 2010 
- Arjan Harbers : Borderscapes - The influence of patriotism on the built environment and 
nature 
- Angelamaria Molinari : The re-meaning process of public space 
- Ana Maria Moya Pellitero : City-Region voids, networking dilution and reshaping density. 
Comparative study of Landscapes as Urban Territories. 
- Bruno Peeters : Comparative study of Urban Conditions in Belgium and Japan 
- Emmanuel Rey : The regeneration of urban fallow land 
- Davide Rolfo: "Every man's home is his castle". Detached house design guidance in a 
sprawled city 
- Herwin Sap : The corridor as a design question 
- Anne Schram : Agglomerating Urbanity, a model of city development evaluated by South 
American urban areas 
- Kelly Shannon : Landscape Urbanism. A case study of three rapidly urbanizing secondary 
cities in Vietnam 

59 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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Proposed projects60
: 

- Urban plans in the co-production of urban policies (USO-Doctorate) 
- Social, Societal and Urban Sustainability (USO-Postdoc) 

11.1.8.2. JO/NT AREAS 
Collaboration with the other I RU takes place in the Joint Areas of Research and De
sign, one for each IRU. 

/RU 1-2 CONNECTION: SOCIAL ASPECTS OF THE DISPERSED METROPOLIS AND 
SUBURBIA. Guidi Martinotti61 describes the contemporary metropolis, in the developed 
world, as one where there is increasing territorial separation between three popula
tions; residents, commuters, and city users - such as tourists and businesspeople in 
what have been called the advanced services. This separation would be the mark of 
the mature or third generation metropolis. By many indications, the metropolitan envi
ronment of the Netherlands is also growing to mirror this social morphology. Thus, 
residence is increasingly moving towards the suburbs and small villages; workplaces 
for the production of services are increasingly concentrated not only in the historic 
centers of cities, but also in edge city environments, across metropolitan regions. Fi
nally, the core city has increasingly concentrated tourists and business travelers, 
added to the already rich mix of rich and poor, Dutch and immigrant, small shops and 
big business and so on. Thus, the metropolitan environment can be pictured as the 
overlapping of three cities (three forms of occupying the territory, three forms of so
cial experience, and three economic spheres): the suburban city of residents; along
side the edge-city of production of services; and the core-city of commerce, cultural 
production, and political power. 

In this context, the suburbs now house the majority of the population. Surveys of 
housing desires have regularly shown that an owner occupied home in the suburban 
environment remains the most sought after forms of residence - and the demand is 
not expected to diminish. Suburbs also occupy an increasing portion of the built land 
of metropolitan regions, and, following demand for suburban homes, this ratio is ex
pected to grow. Thus, the suburb is becoming, spatially and demographically domi
nant in the metropolitan pattern of residence. 

The market is responding to the continuing demand for suburban homes with a tactic 
of symbolic differentiation. Designs are adapted to different "lifestyles", with each life
style roughly corresponding with one suburban development, and one design. The 
lifestyles also may reflect as different physical standards and quality of the individual 
housing, and thus be adapted to different income brackets. The result is that subur
ban space is becoming a patchwork of differentiated environments, where differentia
tion is physical, symbolical, and by income. Significantly, while the suburb is becom
ing demographically dominant in the metropolitan pattern, the suburban 'neighbour
hood' is becoming the building block for suburban form. It is the unit for developers, 
as well as for design and symbolic differentiation. 

Suburban space is, as it now stands, one of social homogeneity. Relative to core cit
ies, the suburbs concentrate a relatively well off middle class, with a similarity of in
comes, interests, social networks and patterns of daily life. Thus, the recent move 
towards symbolic differentiation has not, as yet, introduced significant social frag
mentation. However, in the future this is possible, given the following trends: As third 
and fourth generation immigrants move towards higher household incomes, and 

60 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
61 Martinotti G. Perceiving, Conceiving, Achieving. The sustainable City, a synthesis report, 
Luxembourg: OFPCE; 1997, p 76 
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middle class values that permit suburban living their demand will, conceivably, in
crease. As poorer residents are squeezed out of the core-city by gentrification and 
restructuring, the appearance of suburban areas concentrating disadvantaged popu
lations is not excluded. The coupling of the differentiated suburban form, with differ
ent income brackets and with different groups may lead to a fragmented social land
scape. It could usher the appearance, on one hand, of increasingly enclave like set
tlement forms, after the pattern of gated communities; and on the other hand, of sub
urban concentrations of disadvantage. Thus, it is possible (though by no means in
evitable), that the suburban unit of production, design, and sale of housing starts to 
coincide with the outlines of a variety of different, and closed social groups. 

It may be remarked that such tendencies may not be in the interests of society at 
large. The effects of a socially fragmented suburban settlement pattern on the social 
and economic vitality of cities and metropolitan regions is not known. Nor are the ef
fects of such form on integration known. These are important social aspects. Thus 
research into suburbanisation can be directed at the following questions: 
(i) What are the social effects of the suburban settlement form? What social ecol
ogies can be expected? The fragmentation into different social groups is not in itself 
negative. Differentiation has always been a mark of metropolitan environment. How
ever, differentiation, coupled with homogeneity at the small scale, and coupled with 
physical distances or barriers is relatively new. 
(ii) What are the cultural politics through which suburbanisation operates? Without 
contesting the need for adapting the built environment to its users, there may be 
more ways than one to do this. A cultural politics of living together, and of public and 
civic implication may be the necessary counterpart to make the most (culturally and 
even economically) of suburbanisation. Thus this question could be rephrased: what 
are the cultural politics for the best performance (broadly seen) of the suburban envi
ronment? 
(iii) What can the urban design and spatial planning professions contribute to socially 
sustainable metropolitan areas? It may well be that the essentially "closed" and 
"sparse" suburban form has some contribution to social fragmentation in metropolitan 
areas. If so, what, if any, alternative settlement forms can be proposed that serve 
both the desires of homeowners for safe environments and the continuing need for 
peaceful and productive diversity of the metropolis? 
Running projects: 
None of the running £rojects have as yet be designated as a joint IRU 1 and 2 project. 
Proposed projects 2

: 

- Urbanisation and Sustainable Development (USO-Postdoc) 
- Integrated Urban Sustainability (USO-Postdoc) 

/RU 1-3 CONNECTION: HEALTHY CITIES. One of the aspects of 'user-orientation ' is a 
thrive towards healthy cities, meaning urban environments and urban governance 
that are conscious of health of the citizen and thriving to improve it. This WHO
organized movement recognizes a number of topics of urban health related to strate
gic differentiation and the quality of density, such as: (i) integrated planning at the 
local level for health and sustainable development, (ii) community participation as a 
fundamentally required asset to achieve health and sustainable development at the 
local level, (iii) health impact assessment as a useful tool in assessing the effects of 
plans and policies, (iv) improving the quality of human life through sustainable devel
opment, (v) good urban governance starting from health needs and aspirations. 

The WHO considers urban planning and differentiation as major impact factors on 
the health of city dwellers. The conditions in which people live and work, their access 

62 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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to facilities and services, their lifestyles, and their ability to develop strong social net
works are all influenced by the plans, policies and initiatives of urban planners and 
related professions. At the same time these are key things, which determine the 
health, well being and quality of life of people in cities. 
Running projects: 
None of the running gojects have as yet be designated as a joint IRU 1 and 2 project. 
Proposed projects 3

: 

None 

/RU 1-4 CONNECTION: MORPHOLOGY AND THE RE-QUALIFICATION OF THE INDUSTRIAL 
CITY. The built environment is a differentiated whole, the city is multi-layered and -
conceptual landscape, a conglomerate of different types of environments, area's, etc. 
These areas have to be transformed according to developments and needs of the 
post-industrial and knowledge based society. This process of re-qualification means 
de-/intensification of land use (smart combination of dwelling, working, recreation 
etc.), the strive for multiplicity and de-/differentiation, but also the care for historical
morphological (the cultural heritage) and ecological structures. As stated in the 
theme above: it is the creation of a landscape in 'a palimpsestic process of overlap, 
replacement, de-/intensification, density manipulations and abandonment. ' This 
'complicated dynamic is one calling for a 'conceptual re-tooling'.' In the coming 
phase of urban development morphological transformation of existing areas of the 
post-industrial landscape is at stake. New types of areas have to be designated, for 
instance city's edges will become more and more important. The research project 
focuses at the restructuring of the following types of areas: Landscapes (including 
villages and settlements for 'rural living)', City's Edges (until now mostly seen as un
planned areas), Industrial areas (until now mono-functional in land use), Historic 
Cores, Pre- and postwar housing areas (the last one often expression of a general I 
universal paradigm of mono-functionalism). 
Running projects: 
None of the running £rojects have as yet be designated as a joint IRU 1 and 2 project. 
Proposed projects : 
- None 

11.1.9. Results 
Results are shown as academic output and joint development within the research 
agenda. 

11.1.9.1. ACADEMICJOURNALS
65 

Seniors of IRU 3 are members of the editorial board or act as editors of a number of 
academic journals, however, a specific list has not be drawn up yet. 

In 2001 or 2002 members of IRU 1 published in various academic journals for an au
dience of fellow researchers: 
- A+ Revue d'Architecture 
- Architectural Research Quarterly 
- L' Architecture d'aujourdhui 
- Casabella 
- Design Studies 
- Faces 
- Gerontechnology 
- OASE: Tijdschrift voor Architectuur 
- Topos 

63 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
64 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
65 For a list of contributions to these journals see the appendix 
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- Town & Regional Planning 
- Transactions in Architectural Education 
- Urban Morphology 
- USO-Built Report Series 
-Wiederhall 
This list is, however, not yet complete since not all academic output have been 
traced yet. 

11.1.9.2. ACADEMIC CONFERENCES66 

In 2001 and 2002 members of IRU 1 presented the results of their work to fellow re
searchers in a wide range of scientific and technological conferences. Unfortunately 
a complete list has not be drawn up as yet. 

11.1.9.3. Joint Development 
IRU 1 is still in the first integration phase. Discussions are already deepening the un
derstanding of underlying problems and cultural diversities. 

11.1.10. SWOT 
The SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis forms the ba
sis for future strategy and tactics, and may bring answers to the issues listed in 
Chapter 1. 

The IRU 1 community has postponed the SWOT analysis task to the end of 2004. 

66 For a list of papers at these conferences see the appendix 
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11.2. IRU 2: Clients, Managers & Producers (CMP) 

Joseph J.A.M. Smeets 
Technische Universiteit Eindhoven, Netherlands 
e-mail: j.j.a.m.smeets@bwk.tue.nl 

Orjan Svane 
Kung/ Tekniska Hogskolan, Stockholm, Sweden 
e-mail: svane@arch.kth.se 

Peter A. Erke/ens 
Technische Universiteit Eindhoven, Netherlands 
e-mail: p.a.erkelens@bwk.tue.nl 

Ritsuko Ozaki 
Imperial College London, England 
e-mail: r.ozaki@imperial.ac.uk 

Abstract: J.J.A.M. Smeets, 6 . Svane, P.A.Erkelens, R. Ozaki 2003. /RU 2: Clients, 
Managers & Producers (CMP) . USO-Built Report Series2:94-103. This International 
Research and Design Unit (IRU 2, formerly called Users, Managers & Producers) of USO
Built Graduate School concerns the life cycle of built environments: planning & programming, 
construction, exploitation & use, redevelopment (renovation, refurbishment, re-adaptation) & 
demounting (including recycling). Here technical and social sciences aim at incorporating 
functional ities and mechanisms at the meso level of spatiality in a macro level of structure and 
content; in short: life-time responsive production of products (such as buildings) and services. 
The expected building life-cycle and life-span, flexible use and industrial productions of build
ings and building parts are taken into account. Forward-analysis simulation and evaluation is 
developed, including user-appreciation in relation to environmental and economical impact, to 
replace current backward life-cycle analysis. Forward analysis takes place before actual de
sign, as part of the formulation of design requirements. The incorporation of views and results 
from other climatic regions, especially those with time-tested low-cost construction, results in 
statistical data useful for innovation. Research methodologies are mainly taken from the so
cial and engineering sciences. Users are distributed among sociological groups that are de
fined empirically, such as the citizen, the worker, the dweller, and their representatives (policy 
makers, NGO leaders, etc.). Good, sustainable and profitable built environments are the ulti
mate goal. Three sub-themes exist in CMP, focussing on (i) User & Producer, (ii) User & 
Manager, and (iii) User & Redevelopment. CMP has found consensus for its mission, aims 
and focussing . 

Keywords: life-cycle of built environments; user-need gaps; production; management; re
construction 

*+*+* 
The Post-industrial society, focal point of IRU 1, forms the chosen context for re
search on clients, managers and producers within IRU 2. 

In a user-oriented approach the user may play different roles: 
- A source of information from which architect, builders and facility manager could 

proceed. Analysis of users needs leads to new managerial solutions; 
- A partner: during the implementation of the solutions the user can be a co-producer 

of the solution; 
- A change driver, the user not only plays a role in the implementation of (incre

mental) measures but can initiate innovative solution. 
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There is a distinction between user-oriented and user-led production and manage
ment. Depending on the degree of participation, the user-level of involvement (com
mitment) may vary from consultation to actually renting the premises, while user
leading ranges from being a shareholder to ownership. Seen from the viewpoint of 
the organization or building team user's role may shift from consultant to shareholder 
and back, or from renter to owner. Most end-users will change theirs needs in degree 
of user-orientation or user-leading during their lifespan, further complication the pro
duction and managerial process. 

11.2.1. Mission & Research Area 
Clients, Managers & Producers (IRU 2) concerns the life cycle of the built environ
ment: planning & programming, construction, exploitation and use, redevelopment 
(renovation, refurbishment, re-adaptation) & demounting (including recycling). Here 
technical and social sciences aim at incorporating functionalities and mechanisms at 
the meso level of spatiality in a macro level of structure and content; in short: life-time 
responsive production of products, such as buildings , the hardware of building ser
vices, and other services. The expected building life cycle and life span, flexible use 
and industrial production of buildings, building parts and building services hardware 
and software are taken into account. 

Forward-analysis simulation and evaluation is developed, including user-appreciation 
in relation to environmental and economical impact, to replace current backward life
cycle analysis. This analysis is foreseen before actual design, as part of the formula
tion of design requirements. The incorporation of views and results from other cli
matic regions, especially those with time-tested low-cost construction, results in sta
tistical data useful for innovation. 

Research methodologies are mainly taken from the social and engineering sciences. 

Users are distributed among sociological groups that are defined empirically, such as 
the citizen, the worker, the dweller, and their representatives (policy makers, NGO 
leaders, etc). Good, sustainable and profitable built environments are the ultimate 
goal. 

11.2.2. Coordination 
The board of coordinators consists of 5 seniors: 
- Joseph JAM. Smeets, Technische Universiteit Eindhoven 
- Orjan Svane, Kungl Tekniska Hogskolan Stockholm 
- Peter A. Erkelens, Technische Universiteit Eindhoven 
- Ritsuko Ozaki, Imperial College London 
- Andreas Wagner, Universitat Karlsruhe 

11.2.3. Seniors 
In addition to the coordinators mentioned above the following senior researchers take 
part in IRU 2 (situation of December 1, 2003): 
- W.J. van H. Botha, Vrystaat Universiteit 
- Goran Cars, Kungl Tekniska Hogskolan 
- Jacques Claessens, Universite Catholique de Louvain 
- Michael Corcoran, University of Strathclyde 
- Fabrice Derny, Universite Catholique de Louvain 
- Antonio lsalgue Buxeda, Universitat Politecnica de Catalunya 
- Anne Grete Hestnes, Norwegian University of Science and Technology 
- Gudni J6hannesson, Kungl Tekniska Hogskolan 
- Jos Lichtenberg Technische Universiteit Eindhoven 
- Mike McEnvoy University of Cambridge 
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- Jouke M. Post, Technische Universiteit Eindhoven 
- Milica Jovanovic Popovic, University of Belgrade 
- Folke Snickars, Kungl Tekniska Hogskolan 
- B. Verster, Vrystaat Universiteit 
- Dick Urban Vestbro, Kungl Tekniska Hogskolan 

11.2.4. Projects & Output 
Currently 19 projects are running (www.uso.tue.nl/partners/universities/USO-IRU
two.asp?IRU=2) : 1 at the MPhil level, 13 at the doctorate level and 5 at the postdoc 
level. Two projects were successfully completed in 2002, and 3 in the year 2001. 
Academic output in journals, books, monographs and doctor theses may be found in 
the USO-Built output database at www.uso.tue.nl/Research/search output year.asp 

11.2.5. Focus of the /RU 
CMP focuses on the development of concepts, strategies and tools for the process of 
production, use, and management of built environments, while pointing at the 
mechanisms of change and the relation between its elements. The tools facilitate 
user involvement in all phases of the life cycle of buildings. 

11.2.6. Context 
The Post-industrial society, focal point of IRU 1, forms the chosen context for re
search on clients (users), managers and producers within IRU 2. 

The lifespan of a building is linear. It starts with natural resources formed by plans, 
designs, and production to a building and ends as construction waste, to some extent 
re-usable. However, within the life span there are many cycles - from the once a 
week cleaning of staircases to renewal I refurbishment once every - say fifty - years. 
Two cycles: a maintenance cycle and a redevelopment one are illustrated below. 

The life span of 
buildings is deter
mined by the syn
chronization of the 
technical, functional 
and economic life 
span. The life cycle 
can be divided in a 
number of main 
phases: (i) Product 
definition (planning 
and design), (ii) 
Production, (iii) 
Use, (iv) Refurbish
ing, (v) A re-use 
period, and (vi) 
Demolition. The service life of a building, resulting in the use phase is much longer 
than the other phases (uniquely so, as compared to any other artefacts); usually 10-
20 times those of planning, design, construction, refurbishment and demolition. 

By linking the different stages of the life cycle of the built environment forward and 
backward, new insights come into being. 
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11.2.6.1. SOCIETAL NEEDS 
There is a mismatch in the life expectancy of the building and building parts and the 
speed of the user preference changes. Needs and aspirations of end-users do 
change in time. Typically end-users ask for a general refurbishment every 15 years. 
Life-span analysis and constructing towards a specified building life-span, is a flexible 
answer to this problem, but needs further research as to its possibilities as well as its 
managerial and production consequences (Table 11-1). When the life span of the 
building has ended construction and finishing materials should return to their basic 
raw state or will be re-used to minimize environmental impact. 

Table 11-1: Research aspects of supplying buildings for different life-spans 
Life span in years Building Characterization Realisation through Building System 
1-5 Temporary Units, Special Materials 
15-75 Fixed lifetime Traditional Building on Site 
100-200 Endless Flexible, Demountable Infrastructure 

Open 
Closed 
Mixed 

Topics with societal relevance include ethical aspects of the built habitat, realisation 
of a perception of coherence in urban environments, composition of buildings and 
their environment in relation to a planned life-span, well-validated sustainable build
ing, leading towards Industrial Flexible Building (IFD) done to minimize environmental 
impact; low-maintenance buildings during a prescribed building life-span, and reha
bilitation and re-use of existing buildings and built environments according to user 
aspirations. 

11.2.6.2. PARTNERS' EXCELLENCES 
The IRU 2 community has not yet drawn up a list of the excellences of the different 
partners. 

11.2.6.3. PROBLEM DEFINITION 
IRU2 strives to improve the end user's relations with other end users, with managers, 
consultants, developers, contractors, local authorities and other stakeholders to 
make the built environment better adapted to its users. To achieve this, it considers 
different forms of ownership, and relates to the formative moments of the life cycles 
of the end user and the building, respec
tively. The essential on a user oriented ap
proach is the orientation on demands and 
needs during the different stages of the re
production process67

. User-needs are di
vers and affects our daily needs, our needs 
for participation and integration, our needs 
for identity and our need for regulation. A 
user-oriented approach should cope with all 
these needs. Very often the end user of the 
built environment is not involved in the 
building process until the stage of use. The 
process is not market oriented68

; the end
user has 'no choice and no control' . The 
results is that the needs of the end-user are 
not represented in the building process. 
Several 'user need-gaps' exist between the 

67 Ozaki R. Customer-focused approaches to innovation in housebuilding. Construction Ma
nagement and Economics 2002; 2(6): 557-564 
68 Zeisel J. Inquiry by design: Tools for environment - behavior research . Cambridge: Cam
bridge University Press; 1984 
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planner, designer, constructor and characteristics of real estate as shown below. 

To solve or improve user-need problems several options are open: 
(i) Empowerment of the end user. By facilitating him or making the possibilities and 

limits of the building process understandable. In each stage of the reproduction 
process the use can play a more prominent role : as a develop, as a designer, as 
a maintainer, or as a refurbisher. In user-led production the end-user even as
sumes the role of developer, refurbisher or maintainer. 69 to reach a better match 
between technical specifications and the users demand in each stage. 

(ii) By risk-management the gaps in each stage of the process are reduced, so that 
the functionality of the building is optimal and meets the needs of the end-user. 

An additional problem to be solved is the absence of a consensus as to the optimal 
lifespan of a building in relation to its environmental impact. 

11.2.7. Benchmarking 
The IRI 2 community has placed decisions on the methodology of a benchmarking 
operation in the near future . 

11.2. 7.1. PEER GROUPS 
No peer groups for the IRU 2 community have yet been sought to be used in the 
benchmarking. 

11.2.7.2. /RU 1 POSITION 
The position of IRU 2 in the European Research Area (ERA) and the European 
Higher Education Area (EHEA) will be assessed in the near future when benchmark
ing has been completed. 

11.2.8. Research Agenda 
Starting from the different stages of the reproduction process, the research agenda of 
IRU 2 is organised in 3 sub-themes: (i) User & Producer, (ii) User & Manager, and 
(iii) User & Redeveloper. In the USO-Built theme 'Clients, Managers and Producers' 
this sub-theme is limited to the management of construction in urban built environ
ments that are already in use. 

11.2.8.1. WITHIN THE /RU 
USER & PRODUCER. The design and production phase is relatively short compared to 
the use period with many different participating stakeholders. Some of them exist not 
even during the whole process. The specific end user is often not known, only rarely 
an active participant. Stakeholders are: the building material industry, the commis
sioner with his financial limitations, the project developer advised by the architect, the 
building contractor with his project management, the authorities, banks /financiers 
and finally the user as renter or owner of the structure built. 

For most users, participating in this phase of a buildings life span is a once-only ex
perience. In addition, at the societal level production adds only on the margin to the 
existing building stock. Here as in the other sub themes, there are fundamental dif
ferences among nations in the distribution of responsibilities among designer, plan
ner, developer and producer. The user-to-be that acts in a professional role, e.g. as 
the future user of an office, has a different position in this phase of the building's life 
span from that of the resident, essentially a layman and once-only participant in the 

69 Svane 0 . Nordic Households and Sustainable Housing. Nordic Council of Ministers. Build
ing and Housing/Consumer. Temanord 2002: 523 
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production phase. The user furthermore has a different role if he is or is to be the 
owner of the building under construction, as compared to a future tenant. This ap
plies to residents as well as other kinds of users. 

User-oriented production takes the form of user-designer interaction in a comprehen
sive approach. This could lead to a higher degree of sustainability of both the building 
and society at large. Here a new category of users, the future generation of end
users, appears. One of the answers is through the development of life time respon
sive design. Forward analysis techniques during all phases will help all stakeholders 
in reviewing the effects of decisions to be taken. 

Fundamental and applied research is needed, taking into account the integration of 
building technology and architecture of a building, its parts and its environment in an 
innovative way aiming at a high level of both quality and sustainability. 
Projects completed in 2001-2002: 
none 
Running projects: 
- Alan Atlee: Customer Orientation in the House Building Industry 
- Rene Dierkx: Cool Schools for Hot Suburbs: Models for Affordable and Environmentally Re-
sponsive Schools in Nairobi, Kenya 
- Marylene Montavon: Evaluation of the solar energy potential of urban areas using ray
tracing techniques 
- Manuel Ochoa: Vegetation as climate urban control system 
- Leonardo Veas: Development and application of a methodological model that allows evalu-
ating and comparing the behaviour of external walls exposed to moisture phenomena 
- Michiel Ham: Building technology and solar energy 
- Arno Pronk: The development of free formed surfaces 
- Wolf Schijns: Vernacular architecture 
Proposed projects70

: 

- Mechanical or Constructional Sustainability (USO-Postdoc) 
- Environmental Sustainability (USO-Postdoc) 
- Energy Use and Comfort in Indoor Spaces in Production (USO-Doctorate) 

USER & MANAGER. To cope with user needs in the management phase a greater in
volvement in the control of the own environment is desirable. A way to fill the gap be
tween the manager and the end user is a customer-oriented or user-led approach71

. 

A customer oriented (profit or non profit) real estate organisation has 2 important 
features: 
(i) The organisation has a permanent and sufficient insight into what the consumer 

(group) demands (needs and capabilities) are to enable the creation of values for 
them; 

(ii) In addition the organisation presumes that the customer is an integral part of the 
management of the organisation. 

A special case of the user-manager relationship is what we call the user-user interac
tion. In IRU 2, the end user could be the individual or the household, depending on 
the purpose of the research project. However, users are not stakeholders only in re
lation to developers, consultants, real estate owners, managers etc. The individual or 
household has a stakeholder relation with other residents living nearby, they interact 
between themselves. Thus there is also a user-user relationship to be considered. In 
its most basic form it could be understood in terms of normal, everyday, informal 

70 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
71 Ozaki R. Mind the gap: Customers' perceptions and the gaps between what people want 
and what they are offered. Pp 45-67, in: The Joseph Rowntree Foundation, editor,, Consumer 
Choice in House Buying. York: The Joseph Rowntree Foundation; 2003 
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neighbour relations, for example in a neighbourhood of privately owned one-family 
houses. It could also be an informal co-operation, limited in time, to achieve common 
goals in negotiations with the real estate owner when a refurbishment is planned. At 
least in some European countries it could be a local tenants' association built upon 
the principles of local representative democracy. In for example Finland, Sweden or 
the Netherlands it could be the residents' joint ownership of the real estate in the 
form of a housing co-operative or a housing company. In all cases, the internal rela
tionships user-user as well as the external ones towards other stakeholder should be 
considered. 

Unfortunately the concept of user demand is vague. Traditional complaints of con
sumers are a source of information. In a more customer friendly approach desires, 
wishes and capabilities are guidelines for the real estate managers. A step further, 
the consumer can make proposals for managerial interventions and develop a vision 
for improving the management. In this situation the user becomes more and more a 
change driver for the organisation. 
In recent marketing literature the concept of customer value is of vital importance. 
Therefore, in order to create customer value, it is necessary to manage relationships 
with all the key stakeholders. Brandenburger & Nalebuff72 introduce the concept of 
co-opetition - a contraction of competition and cooperation - to characterise the am
biguity and ambivalence in these relation between organisations. 

Instead of a better match between the users demand and the performance of the or
ganisation the role of the tenant inside the organisation can be strengthened as co
manager, shareholder. 

Other topics of interest include, the identification of lifestyles, measuring perform
ances, the development of new building concepts, better marketing tools, the devel
opment of area-based associations and networks not only managing their own es
tates but also the public space around them, (like Neighbourhood-Condominiums) to 
co-produce values, and co-operation with other social, non-profit institutions in spe
cific niches. 
Projects completed in 2001-2002: 
none 
Running projects: 
- Patrick Dogge: Housing management and services 
- Ingrid Janssen: Strategic management of shopping centres 
- Tove Malmqvist: Reducing the Environmental Impacts of Existing Buildings; Learning to Use 
ISO 14 001 in Real Estate Management 
- Ken McDonach: Management of Sustainable Buildings 
Proposed projects73

: 

- Economic Sustainability (USO-Postdoc) 
- Energy Use and Comfort in Indoor Spaces in Management (USO-Doctorate) 

USER & REDEVELOPER. Restructuring the inner city housing stock and renewal inner 
city areas is one of the greatest challenges in European cities. For people living in 
Europe, this is a much more common situation than the production of new buildings. 
There is a great need for refurbishment of the existing - for technical reasons as well 
as for functional, ecological and social ones. A main reason is the improvement of 
quality in all senses. 

72 Brandenburger AM, Nalebuff BJ. Co-opetition: 1. A revolutionary mindset that combines 
competition and cooperation. 2. The game theory strategy that's changing the game of busi
ness. London: Duobleday; 1996. ISBN 0-385-47949-2 
73 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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Urban processes cannot be stopped; and still neighbouring buildings should retain 
their public or private function, while residents, workers, commuters and tourists 
should not run extra health, safety or security risks. Most of these aspects have a 
strong cultural content with a high diversity over Europe. In addition the restructured 
building or built environment should show increased quality for its users. These extra 
demands complicate both design and the building process, and ask for an innovative 
may of production management, especially risk management. These problems have 
been reported from most of the Euro-region under different descriptions. From a 
stakeholder perspective, this is the most complicated situation of all in the life span of 
a building. It often has all the stakeholders of production, plus the users already on 
the spot, as active participants (or seen as potential problems). 

Also here, user preferences may change over time. On of the answers is the devel
opment of sustainable renovation techniques (e.g. IFD) for a temporary use period 
after which the building can be simply remodelled without great environmental im
pact. 

In the Dutch discussion 'urban renewal' is seen as a comprehensive process with 
three 'pillars': a physical one, an economic one and a social one. Restructuring is 
mostly used to indicate the physical pillar. In physical terms this restructuring is often 
realized with high density and compact building, buildings for multifunctional use 
more underground construction. 

The restructuring and renewal of existing urban environments touches the end-user 
in different ways. The different user gaps are more bridgeable: 
(i) The gap between planners and user-needs can be narrowed by a greater in

volvement of the inhabitants. In practice this involvement can slow down the 
process. When speed is seen as success user involvement result in failure; 

(ii) Making the design process more accessible can narrow the gap between design
ers and user-needs. This assumes communication in functional as well as esthet
ical and architectural terms; 

(iii) To close the gap in the construction phase a greater involvement of tenant during 
the refurbishment and completion is possible. Especially when living cost should 
be reduced. 

Projects completed in 2001-2002: 
- Stephane Citherlet: Towards the holistic assessment of building performance based on an 
integrated simulation approach 
- Rogelio Leal Cueva: Solar Photovoltaic Technology and its Architectural Integration. 
- Xavier Picot : Effect of vegetation on the outdoor climate 
- O~an Svane : Nordic consumers and the Challenge for Sustainable Housing 
- Maroun Zahar : Sustainability criteria for the reconstruction of a village in the south of the 
Lebanon 
Running projects: 
- Susanna Nilsson: Environmental Management and Robustness in Small Neighbourhoods; 
Environmental Management Studied through Situations of Opportunity, Synergies and Stake
holder Co-operation 
- Jasna Petric: Sustainable Urban Development 
- Graciela Arosamena: Urban Agriculture 
- Helena Koch: Intermediate spaces in Architecture 
- Dirk van Gogh: Concept Design for future electronic automotive world 
- Ana Rita Pereira: Rearchitecture the Lifespan in existing built heritage 
- Vliet AM. van: The lifetime adaptable dwelling 
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Proposed projects74
: 

- Energy Use and Comfort in Indoor Spaces and the Life Cycle of the Building (USO
Doctorate) 

11.2.8.2. JOINT AREAS 
Collaboration with the other IRU takes place in the Joint Areas of Research and De
sign, one for each IRU. 

/RU 2-1 CONNECTION: SOCIAL ASPECTS OF THE DISPERSED METROPOLIS AND 
SUBURBIA. The relations between IRU 1 and 2 are strong, since in IRU 2 the focal 
point of the 'Sustainable Urban Transformation' is chosen as the general context of 
research. 
Guidi Martinotti75 describes the contemporary metropolis, in the developed world, as 
one where there is increasing territorial separation between three populations; resi
dents, commuters, and city users - such as tourists and businesspeople in what 
have been called the advanced services. This separation would be the mark of the 
mature or third generation metropolis. By many indications, the metropolitan envi
ronment of the Netherlands is also growing to mirror this social morphology. Thus, 
residence is increasingly moving towards the suburbs and small villages; workplaces 
for the production of services are increasingly concentrated not only in the historic 
centers of cities, but also in edge city environments, across metropolitan regions. Fi
nally, the core city has increasingly concentrated tourists and business travelers, 
added to the already rich mix of rich and poor, Dutch and immigrant, small shops and 
big business and so on. Thus, the metropolitan environment can be pictured as the 
overlapping of three cities (three forms of occupying the territory, three forms of so
cial experience, and three economic spheres): the suburban city of residents; along
side the edge-city of production of services; and the core-city of commerce, cultural 
production, and political power. 
Projects completed in 2001-2002: 
none 
Running projects: 
None 
Proposed projects76

: 

- Urbanisation and Sustainable Development (USO-Postdoc) 
- Integrated Urban Sustainability (USO-Postdoc) 

/RU 2-3 CONNECTION: UNIVERSAL DESIGN. Universal Design(UD), also named de
sign-for-all or inclusive design, has been promoted for quite some time and the ef
forts are starting to bear fruit. This is becoming manifest in a number of ways. A di
rect effect is the increased awareness of designers who have become familiar with 
the concept at school and at advanced training courses77

. Consequently the user 
categories of products are being widened toward those with lesser perceptual, cogni
tive, and motor abilities. Indirectly this may also result in more extensive user in
volvement in the development process of buildings and building services. The goal of 
Universal Design in the IRU 2-3 connection consists of identifying the functionalities 
of a universally designed built environment and implementing them. Cooperation on 
this theme includes the societal implications of (effective) universal design. 

74 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
75 Martinotti G. Perceiving, Conceiving, Achieving. The sustainable City, a synthesis report, 
Luxembourg: OFPCE ; 1997, p 76 
76 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
77 Coleman R, Myerson J . Improving Life Quality by Countering Design Exclusion. Geron
technology 2001; 1(2):88-102 
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Projects completed in 2001-2002: 
none 
Running projects: 
None 
Proposed projects78

: 

- Sustainable Vitality and Primary Needs (USO-Postdoc) 

/RU 2-4 CONNECTION: INNOVATIVE DESIGN AND DECISION SUPPORT SYSTEMS. To
gether with IRU 4, IRU 2 will create new innovative Design and Decision Support 
Systems for applications in architecture and the building industry and improve exist
ing systems. The aim is to support decision-making behaviour under bounded ra
tionality (including links to knowledge processes). 
Projects completed in 2001-2002: 
none 
Running projects: 
none 
Proposed projects79

: 

- None 

11.2.9. Results 
Results are shown as academic output and as joint development within the research 
agenda. 

11.2.9.1. ACADEM/CJOURNALS
80 

Seniors of IRU 3 are members of the editorial board or act as editors of a number of 
academic journals, however, a specific list has not be drawn up yet. 

In 2001 or 2002 members of IRU 2 published in various academic journals for an au
dience of fellow researchers: 
- CIB Publication 
- Gerontechnology 
- International Journal for Housing Science and its Applications 
This list is, however, not yet complete since not all academic output have been 
traced yet. 

11.2.9.2. ACADEMIC CONFERENCES81 

In 2001 and 2002 members of IRU 2 presented the results of their work to fellow re
searchers in a wide range of scientific and technological conferences. Unfortunately 
a complete list has not be drawn up as yet. 

11.2.9.3. Joint Development 
IRU 2 is still in the first integration phase. Discussions are already deepening the un
derstanding of underlying problems and cultural diversities. 

11.1.10. SWOT 
The SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis forms the ba
sis for future strategy and tactics, and may bring answers to the issues listed in 
Chapter 1. 

The IRU 2 community has postponed the SWOT analysis task to the end of 2004. 

78 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
79 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
8° For a list of contributions to these journals see the appendix 
81 For a list of papers at these conferences see the appendix 
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11.3. IRU 3: Built-in Quality of Life (BQL) 

Johanna E.M.H. van Bronswijk 
Technische Universiteit Eindhoven, Netherlands 
e-mail: j.e.m.h.v.bronswijk@bwk.tue.nl 

Marc Dujardin 
Hogeschool voor Wetenschap en Kunst, Brussel - Gent, Belgium 
e-mail: marc.dujardin@archg.sintlucas.wenk.be 

Abstract: J.E.M.H. van Bronswijk, M. Dujardin 2003. /RU 3: Built-in Quality of Life 
(BQL). USO-Built Report Series 2:104-115. Health and wellness of users as facilitated by 
built environments is the field of study of USO-Built's International Research and Design Unit 
3 (IRU 3). Built-in Quality of Life includes comfort technologies, as well as more general 
health and vitality preserving and stimulating strategies. Technical and natural sciences join 
forces to design and maintain intelligent built environments that increase vital and productive 
years in the human life-span. Modelling of health and comfort aspects of built environments is 
leading towards smart concepts of mixed automated and manual environmental control. Re
search methodologies are mainly taken from the natural and engineering sciences. Users are 
viewed as individuals. Ranges in needs, aspirations and capabilities are assessed and taken 
into account. Effective Universal Design through implemented ambient intelligence is the ulti
mate goal. Sub themes include: (i) Pro-active engagement to prevent potential personal ca
pacity losses (Safe & Secure), (ii) Enhancement & Optimization of human options leading to 
increased comfort and productivity (Comfort Technology), and (iii) Compensation & Assis
tance for declining human capacities in general designs (Needs & Capabilities). BQL has 
found consensus for its mission, aims and focussing, and performed a preliminary SWOT 
analysis. 

Keywords: quality of life; built environments; environmental intelligence 

*+*+* 
With the use of caves and tents, forerunners of our buildings, early man invented in
door environments as a protection against adverse effects of weather, wild beasts 
and competing tribes. The introduction of fire for cooking, lighting and heating into 
enclosed spaces not only led to expansion of the human race over the earth, it also 
quickly showed some disadvantages. Carbon monoxide poisoning became a prob
lem, leading to a variety of venting devices still visible in archaeological excavations 
and traditional building practices. 

Suffocation stood not alone. Concentration of persons led to epidemics of infectious 
disease. In fact, archaeological data suggest that health of man decreased when the 
gathering & hunting phase was followed by the agricultural era. The situation aggra
vated since the successful domestication of animal species for protection (dog) and 
food (pig). These animals shared man's indoor environment, leading to an exchange 
of parasites. The human flea, still a plague in a number of regions, originates from 
the wild boar82

. Man also spread his own infectious skin disease scabies (The Itch), 
to all domesticated animals with the exception of the cat83

• Increased thermal comfort 
of indoor environments gave (sub)tropical human parasites the possibility to spread 

82 Hopla CE. A study on the host associations and zoogeography of Pu/ex. Pp 185-207, in: 
Traub R, Starcke H, editors, Fleas. Proceedings of the International Conference on fleas. Rot
terdam: Balkema 
83 Fain A. Etude de la variabilite de Sarcoptes scabiei, avec une revision des Sarcoptidae. 
Acta Zoologica Pathologica Antverpiensia 1968;47:1-196 
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all over the world, such as blood-sucking bedbugs84
. The same physical conditions in 

combination with the introduction of man-made fibres in textiles gave obscure mite 
inhabitants of birds nests and animal dens the opportunity to spread to all enclosed 
spaces85 causing allergic disease to rise and about the same rate as infections were 
reduced. In developed countries about 40% of the population are currently at risk to 
develop indoor-environment related asthma, dermatitis or eye-nose problems86

. 

In time the health potency of indoor environments was increased by separate hous
ing for man and his animals. In the industrialized countries epidemics of cholera and 
typhus that used to wipe out up to 90% of children under the age of 4, were confined 
by technological means, such as closed sewer systems, but - as mentioned above
allergic inflictions increased; and so did cancer, heart disease, suicide and depres
sion, all related -one way or the other- to nature and use of built environments. 

Although infectious diseases supported by indoor conditions have never left us (e.g. 
Veteran's Disease), nowadays the chronic inflictions have a larger societal impact in 
industrialized regions. Due to greying of the world population these conditions rapidly 
diminish the work force needed to keep both the economy going and to supply care 
to those in need. 

This International Research Unit (IRU) focuses on physical, psychological and social 
aspirations, needs and capabilities of individual end-users (occupants, consumers, 
citizens) as related to built environments meant for dwelling, working and leisure. 

11.3.1. Mission & Research Area 
This IRU concerns health, wellness, vitality and productivity (quality of life) as facili
tated by built environments. It includes comfort technologies. Technical and natural 
sciences join forces to design and maintain intelligent built environments that in
crease vital and productive years in the human life span. Modelling of health and 
comfort aspects of built environments is leading towards smart concepts of adaptable 
and adaptive, mixed automated and manual environmental control (ambient intelli
gence). 

As to the research area, urban and building (services) characteristics are studied in 
relation to individual user's optimum conditions for health, well-being and productivity, 
as to: 
(i) Thermal, acoustic and aesthetic comfort; 
(ii) Chemical, biological and perceived air quality; 
(iii) Working-plane illuminance, and visual and non-visual effects of light entering 

the eye and reaching the retina; 
(iv) Other effects of electromagnetic waves: of low frequency (e.g. 50 Hz fields 

close to power lines and transformers), as well as high frequency (e.g. micro
waves from home appliances); 

(v) Safety and security, including fire and smoke risks; 
(vi) Infectious and allergic risks; 
(vii) Special needs of YOPID (Young, Old, Pregnant, lmmuno-compromised, and 

Disabled); 
(viii) Balancing sustainable health with other sustainabilities; 

84 Bronswijk JEMH van. House-dust biology for allergists, acarologists and mycologists. Zeist: 
NIB; 1981. ISBN 90 275 3501 9 
85 Bronswijk JEMH van. Huis, bed en beestjes. Nederlands Tijdschrift voor Geneeskunde 
1972;116(20):825-831 
86 Bronswijk JEMH van, Pauli G, editors. An update on long-lasting mite avoidance. Dwelling 
construction, Humidity management. Cleaning. Aachen: GuT. ISBN 3-00-000896-9 
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(ix) Epidemiological and ecological methodologies adapted to assess built
environments interventions and design choices. 

Research methodologies are mainly taken from the natural and engineering sci
ences. 

Users are viewed as individuals. Ranges in needs, aspirations and capabilities are 
assessed and taken into account. Effective Universal Design is the ultimate goal. 

At first projects were devoted to building parts or building (services) 
technologies related to only one aspects of health, usually a physiological 
one. Gradually the number of projects taking social and psychological 
aspects into account are increasing in number, as well as those including 
more than one influence or built aspect. 

IRU 3 is growing towards an integrated group of researchers with different specialties 
and varied cultural backgrounds to discus, increase awareness, develop and imple
ment innovative methods and solutions for health and wellness related problems and 
opportunities in indoor and outdoor environments. 

11.3.2. Coordination 
The board of coordinators consists of 2 seniors: 
- Annelies (J.E.M.H.) van Bronswijk, Technische Universiteit Eindhoven; 
- Marc Dujardin, Hogeschoo/ voor Wetenschap en Kunst, Brussel 

11.3.3. Seniors 
In addition to the coordinators mentioned above, the following senior researchers 
take part in IRU 3 (situation of December 1, 2003): 
- Vasiliki D. Asimakopoulos, National and Kapodistrian University of Athens; 
- Ton (S.H.A.) Begemann, Technische Universiteit Eindhoven; 
- M.M. Campbell , Vrystaat Universiteit; 
- David Crowther, University of Cambridge; 
- Marc Dujardin, Hogeschool voor Wetenschap en Kunst, Sint Lucas; 
- Marco Filippi, Politecnico di Torino; 
- Josep A. Gili, Universitat Politecnica de Catalunya; 
- Stirling G. Howieson, University of Strathclyde; 
- Vacit lmamoglu, Middle East Technical University; 
- Niklaus Kohler, Universitat Karlsruhe; 
- Frans van Knapen, Utrecht University; 
- Eduardo de Oliveira Fernandes, Faculdade de Engenharia da Universidade do Porto; 
- Wim R. Pullen, Centre for People and Buildings; 
- Claude Alain Roulet, Ecole Polytechnique Federale de Lausanne (until 2002); 

Table 11-2: The BQL Framework from the viewpoint of the relationships between quality of life and 
application domains, adapted from Bronswijk et al. (2002) 

c: ·a; 
E 
0 
0 
c: 
0 

~ a. 
0.. 

Compensation & Assistance for de
clining human capacities 
Caregiver Support with optimization 
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- Matheos Santamouris, National and Kapodistrian University of Athens; 
- Rafael Serra Florensa, Universitat Politecnica de Catalunya; 
- Armando Manuel da Silva Santos, Faculdade de Engenharia da Universidade do Porto; 
- Robin Spence, University of Cambridge; 
- Mary Ann Steane, University of Cambridge; 
- Theo van der Voordt, Centre for People and Buildings; 
- Wim Zeiler, Technische Universiteit Eindhoven. 

11.3.4. Projects & Output 
Currently 25 projects are running (www.uso.tue.nl/partners/universities/USO-IRU
three.asp?IRU=3): none at the MPhil level, 16 at the doctorate level and 9 at the 
postdoc level. One projects was successfully completed in 2002, and 3 in the year 
2001. Academic output in journals, books, monographs and doctor theses may be 
found in the USO-Built output database at 
www.uso.tue.nl/Research/search output year.asp 

11.3.5. Focus of the /RU 
Building and building service characteristics related to vitality and productivity 

11.3.6. Context 
Aspirations, needs and capabilities include those pertaining to health, cognition, well
being, comfort, vitality, productivity, and user acceptance, as summarized in a quality 
of life concept. The items are related to awareness of exposures, ability to perceive 
opportunities, risks and own capabilities related to indoor and outdoor environments, 
behaviour and lifestyle of end-user, professional (designer) and consultant. Changed 
meanings of quality of life, safety, security and comfort are taken into account. This 
includes overcoming the friction between optimal individual health and reduction of 
fossil energy use. 

Exposures expressed as opportunities or risks include social, biological, chemical 
and physical agents. Technologies addressing these exposures are environmental 
design of buildings, building services and urban spaces. 

The output of research in this IRU elucidates or formulates the environmental condi
tions and technological solutions that sustain health, vitality, well-being and comfort 
of users. A model for quality of life and the technology to improve it for the domain of 
Gerontechnology87 may be generalized to the whole human population to understand 
technology's impact on man's needs and aspirations. In this matrix quality of life has 
been broken down into 5 different aspects: housing & daily living, work & leisure, 
health & self-esteem (including life style), communication &governance, and mobility 
& transport, as shown below (Table 11-2). Application domains range from preven
tion of health damage all the way to support of caregivers. 

11.3.6.1. SOCIETAL NEEDS. Industrialized countries sees their people indoors 90% 
of their time. The impact of indoor environments are visible in economical terms (pro
ductivity, absenteeism) as well as in a social context (vitality, un/balanced sustain
abilities ). An increase in office productivity up to 15% has been reported as a result of 
optimal indoor conditions88

. 

87 Bronswijk JEMH van, Bouma H, Fozard JL. Technology for quality of life: an enriched tax
onomy. Gerontechnology 2002; 2(2):169-172 
88 Leyten JL, Tan JH. Arboadvisering bij nieuwe huisvesting, nieuwbouw, renovatie en huren. 
Praktijkgidsen Arbeidshygiene. Deventer: Kluwer; 2002. ISBN 9014089252 
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WHO Europe89 published environmental health targets for 2015. Target 13 reads: 
'People in the region should have greater opportunities to live in healthy physical and 
social environments at home, at school, at the workplace and in the local community'. 

Reaching this goal by 2015 is by no means easy, since between now and then the 
average person will become more vulnerable to adverse environmental effects, and 
population will show an increase of ranges in needs and capabilities; both phenom
ena being caused by aging of Europe's nations. 

A Healthy City concept (www.who.dk/healthy-cities/) arose in 1984 to describe urban 
health in a one-day workshop - Healthy Toronto 2000 - organized in conjunction with 
a conference on healthy public policy. There, staff from the World Health Organiza
tion (WHO) recognized an opportunity to put health promotion concepts into practice 
in Europe. Two years later, Healthy-Cities projects were initiated in 11 European cit
ies90. The European Office of the World Health Organisation continues to push this 
National Healthy Cities Network. Basic criteria for a healthy urban environment have 
been formulated. Currently 1200 cities and towns from 27 countries are considered 
healthy cities91 . 

While the starting point of Healthy Cities is health, its underlying approach is based 
on a model of good urban governance, and was never before directed to the study of 
the technological improvement of the inherent health qualities of built environments. 
Topics in the current Healthy City approach include, broad political commitment, in
tersectoral planning, citywide partnerships, community participation, and monitoring 
and evaluation. 'Built-in Quality of Life', will add the mechanisms and interventions in 
relation to building, building services and urban environments; all devoted to the 
growing health challenges of cities, such as pollution, substandard housing, the un
met needs of elderly, young people and new citizens, unhealthy spatial planning, so
cial exclusion, to enlarge the basis for sustainable development. 

Improved health in relation to built environments is also subject to the concept of 
Universal Design, variably called Inclusive Design or Design-for-All, as propagated 
by the Council of Europe92 for teaching and practicing at all European Institutes of 
Higher Learning in architecture and building. It should help to reach a society-for-all. 

The intent of the Universal Design concept is to simplify life by making built environ
ments, products and communications equally accessible, usable, enjoyable and un
derstandable at little or no extra cost. It asks for a shift in emphasis through a holistic 
approach and aiming to accommodate aspirations, needs and capabilities of people 
of all cultures, lifestyles, ages, sizes and abilities, including the changes that people 
experience over their life span. 

Designers started to work with this concept enthusiastically, but the problems en
countered appeared severe. Since industrial production of these society-for-all build
ings is necessary to keep costs down, mass-individualisation is an answer. IFD or 

89 WHO Europe 2000. The Right to Healthy Indoor Air, a Report of a WHO Meeting: European 
Health 21. Copenhagen: World Health Organisation. Report EUR/00/5020494 
90 Bellamy C, editor. 5th Progress of Nations 1997. Lausanne: WHO; 1997 
91 Tsouros AD. Why urban health cannot be ignored: the way forward. Review of Environ
mental Health 2000;5(1-2):267-271 
92 Council of Europe. Resolution ResAP (2001 )1 on the introduction of the principles of uni
versal design into the curricula of all occupations working on the built environment. Adopted 
by the Committee of Ministers on 15 February 2001, at the 7 42th meeting of the Ministers 
Deputies 
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Industrial, Flexible and Demountable Building [http://www.ifd.nl/site/l , is a good start. 
To keep apace with changes in needs and capabilities learning systems are also 
needed. This means that our built environments should be provided with intelligence 
that senses changes and reacts accordingly, without taking away the freedom of in
dividuals. 

Sustainable health is only one of the prerequisites of sustainable development ac
cording to the World Health Organization (WHO). Other approaches include sustain
able energy sources and sustainable economic development. Only adaptive and 
adaptable systems will be able to balance these different approaches to reach an in
tegral sustainable development. 

The need for 'ambient intelligence' is not felt yet in the general population. Only re
searchers93 observed its potential to solve 21st century societal problems as men
tioned above. 

11.3.6.2. PARTNERS' EXCELLENCES 
The different partners of IRU 3 each contribute their excellence(s) as follows: 
- Centre for People and Buildings, Delft, Netherlands: (i) Costs and benefits of innovative 

work places; (ii) Role of the workplace in human resource management; (iii) Behaviour and 
workplace typology; 

- Faculdade de Engenharia da Universidade do Porto, Portugal: Sustainability indicators for 
building design and urban planning, (i) HVAC system, and (ii) Finishing materials; 

- Hogeschool voor Wetenschap en Kunst, Gent-Brussel , Belgium: Universal Design in Archi
tecture and it evaluation; 

- Middle East Technical University, Ankara, Turkey: Psychology in building spaciousness; 
- National and Kapodistrian University of Athens, Greece: Energy strategies and Sick Build-

ings; 
- Politecnico di Torino, Italy: Technological innovation in architecture and industrial design; 
- Technische Universiteit Eindhoven, Netherlands: (i) Ecological and epidemiological meth-

ods to forecast vitality and productivity effects; (ii) Methodical design and maintenance of 
Building Services; 

- Universitat Politecnica de Catalunya, Barcelona, Spain: (i) Building services for comfort, (ii) 
Landslide Risks; 

- Utrecht University: community health; 
- Universitat Karlsruhe, Germany: Cultural issues of indoor air quality; 
- University of Cambridge, England: (i) Preventing house-dust mite allergy and other chronic 

disease, (ii) Earthquake protection, (iii) Cultural and environmental issues; 
- University of Strathclyde, Scotland: Preventing asthma and other mite allergies; 
- Utrecht University, Netherlands: (i) Biofilm management, (ii) Managing zoonoses; 
- Vrystaat Universiteit, Bloemfontein, South-Africa: Home-based businesses. 

The collective competence of IRU 3 lies in the understanding of built environments' 
opportunities and threats as to vitality and productivity of its users I consumers, and 
translating this new knowledge in innovative concepts for design, maintenance and 
use of buildings, building services and urban environments. 

11.3.6.3. PROBLEM DEFINITION 
Methodological: (i) existing epidemiological and ecological methods are not as yet 
useful to forecast or validate vitality and productivity effects of built environments in
terventions, (ii) no algorithms exist to balance the different mono-disciplinary sustain
abilities, including sustainable health. 
Content: although determinant of vitality and productivity are known, their relation
ships with buildings, building parts and building services are less clear. 

93 Marzano S, Aarts E, editors. The New Everyday; Views on Ambient Intelligence. Rotterdam: 
010 Publishers; 2003. ISBN 90-6450-502-0 
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11.3. 7. Benchmarking 
To benchmark the IRU 3 endeavour we intended to first listed other consortia work
ing in the same field, and subsequently compared their results and perspectives with 
ours. 

11.3. 7. 1. PEER GROUPS 
The only peer group that has been discovered until now is EcoSpace, but not all in
formation sources have been searched as yet. 

EcoSPACE, coordinated by Dr. PhilomenaBluyssen(P.Bluyssen@bouw.tno.nl) and 
dr.ir. Olaf Adan (O.Adan@bouw.tno.nl) both located at TNO-Building & Construction, 
(www.bouw.tno.nl/eng/diagonal/september%202003/brief ecospace.html), is a pro
posed Intensive Project in the 61

h Framework of R&D of the European Commission. 
Its formation started in 2002. The proposal for a Network of Excellence is under con
sideration. Both are intended as coherent research programs with projects in the 
building, transport and aerospace industries that together are expected to result in 
healthy, comfortable, safe, smart and sustainable enclosed spaces. Proposals have 
been resubmitted in December 2003. Ecospace aims to establish an innovation plat
form that is necessary to create 'smart' and sustainable spaces in which the popula
tion of Europe can live, work and move under healthy, comfortable and safe condi
tions. 

An abstract of the first version program has been published 
(www.cibworld.nl/pages/begin/Eol-Map/ecospace.pdf). The mission of Ecospace has 
an extensive overlap with that of IRU 3, including health, comfort, safety, security and 
taking into account ageing of the population, increasing individualization and an in
creasing complexity of the building industry. However, its approach is quite different. 
Focus is on energy saving and other monodisciplinary sustainability issues, tailored 
to the needs of a globalizing building industry that requests uniform European regula
tions for design, construction, maintenance and production. The main innovation re
sides in the objective to reach a comprehensive view on the subject. Integration con
cerns the realization of sustainable low-energy spaces and translating these in Pre
EN standards and guidelines. 

As to the management structure, each country participating is made responsible for a 
certain aspect of the program. Almost all European countries take part, and the list of 
participating industries is impressive. 

Results of this approach are not available yet, since the endeavour started in 2002. 
However, a number of aspects of the program have been successfully studied earlier 
in European consortia. 

Unfortunately we did not succeed to obtain information on the newest version of the 
program. 

11.3.7.2. /RU 3 POSITION 
As compared to Ecospace, IRU 3 of USO-Built is more oriented towards new scien
tific concepts, also in a teaching sense (USO-Built is a Graduate School), and less 
towards the translation of existing and new knowledge into norms and standards. 
Ecospace is larger in human resources, and has a more intensive interfacing with 
Industry, and therefore is more fitted to work towards industrial legislature. 
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We expect to have more information on EcoSpace and similar programs by the end 
of 2004. By that time a new try will be made to perform benchmarking. 

11.3.8. Research Agenda 
The research agenda of IRU 3 is organised in 3 sub themes: (i) Safe & Secure: 
mechanisms of pro-active engagement through built environment technologies to 
prevent potential losses in personal capacities to function as a healthy, vital and so
cially active person up to a high age; (ii) Comfort Technology: optimization of built 
environments to enhance human options, while keeping environmental impact as low 
as possible; (iii) Needs & Capabilities: 'standard' designs of intelligent buildings and 
urban built environments suitable to the aspirations of persons needing compensa
tion or assistance for declined or declining human capacities. 

11.3.8.1. WITHIN THE /RU 
SAFE & SECURE. This sub-theme looks at the risk side of built environments, and in
cludes issues such as, social exclusion, indoor pollution, substandard housing, un
healthy spatial planning, safety and security, including fire and smoke risks, infec
tious and allergic risks, chemical and biological air quality. In addition assessment of 
technical interventions and design choices, and expressing technical characteristics 
and interventions in ecological and epidemiological parameters of health, vitality and 
productivity are the methodological aims. 
Projects completed in 2001-2002: 
- Toby Wilkinson: House dust mite and health 
Running projects: 
- llan Kelman: Flood Risk Analysis 
- Wiet Koren: THADE - Towards healthy air in dwellings in Europe 
- Wiet Koren: Managing Natural Pollutants Indoors (1) 
- Cor Pernot: Managing Natural Pollutants Indoors (2) 
- Marie-Cecile Pibiri: Microbiological purification of air in buildings 
Proposed projects94

: 

- Health as a quality of Built Working Environments and non-infectious pollutants (USO
Doctorate) 
- Health as a quality of Built Working Environments and Infections (USO-Doctorate) 

COMFORT TECHNOLOGY. This sub-theme concerns comfort perception and how to 
improve it. This includes issues, such as: perceived air quality, indoor and outdoor 
thermal, acoustic, visual, aesthetic and draught I wind comfort, non-visual, physio
logical effects of light reaching the inside of the eye and influencing mood and per
ceived well being, and the building services technologies implementing high levels of 
perceived comfort of the above mentioned aspects. 
Projects completed in 2001-2002: 
- Francisco Javier Chavez del Valle : Variable Thermal Comfort Zone 
- M.C. Guedes :Thermal Comfort and Passive Cooling Design in Southern European Offices 
- Abu Merghani : Thermal comfort and spatial variability in courtyard houses in hot dry cli-
mates 
Running projects: 
- Ricardo Aguayo: Indoor finishing and ambiance response 
- Marilyne Andersen: Bi-directional photogoniometer based on digital imaging techniques 
- Francisco Javier Chavez del Valle: New variable thermal comfort zone 
- Torwong Chenvidyakarn: Naturally ventilated buildings: the role of water-bath modelling in 
ventilation design 
- Grazyna G6rnicka: Elucidating lighting demands of people in indoor working environments 
- Jose Guerra: Living the desert: North Chile habitat 
- Gail Kenton: Natural ventilation in theatre design 

94 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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- Wiet Koren: Health Optimisation Protocol for Energy-efficient Buildings: Pre-normative and 
socio-economic research to create healthy and energy efficient buildings (HOPE) [in part] 
- Shweta Manchanda: Passive downdraft evaporative cooling and comfort 
- Laurent Michel: Visual ergonomics and comfort indices 
- Laura Murguia: Lighting in office buildings 
- Filbert Musau: Thermal control in deep urban buildings in hot dry climates 
- Marylis Ramos: Comfort in Outdoor Urban Spaces 
- Andreas Scholer: Thin films for coloured glazed solar collectors 
- Ryan Southall : Supply air 'ventilated' window 
- Peter Wouters: Quality in relation to indoor climate and energy efficiency: an analysis of 
trends, achievements and remaining challenges 
Proposed projects95

: 

- None 

NEEDS & CAPABILITIES. This sub-theme addresses the problem of large ranges of 
(unmet) needs and capabilities of the complete variety of users. This includes the 
quest of better tailored working and housing conditions for older persons, and other 
so called YOPID's (Young, Old, Pregnant, lmmunocompromised and Disabled). In 
time this should become the mainstream of design through incorporating the oppor
tunities of environmental intelligence in the concept of Universal Design. 
Projects completed in 2001-2002: 
- Marielle Snijders : Indoor Air Quality and Physical Independence. An innovative view on 
healthy dwellings for individuals with chronic lung disease 
Running projects: 
- Simona di Cicco: Well Being in Hospital. Design Aids for Functionally-Environmentally
sound Therapeutic Buildings 
Proposed projects96

: 

- Health as a quality of Built Working Environments in Universal Design (USO-Doctorate) 
- Sustainable Health, Vitality and Productivity (USO-Postdoc) 

11.3.8.2. JOINT AREAS 
/RU 3-1 CONNECTION: HEALTHY CITIES. One of the aspects of 'user-orientation' is a 
thrive towards healthy cities, meaning urban environments and urban governance 
that are conscious of health of the citizen and thriving to improve it. This WHO
organized movement recognizes a number of topics of urban health related to strate
gic differentiation and the quality of density, such as: (i) integrated planning at the 
local level for health and sustainable development, (ii) community participation as a 
fundamentally required asset to achieve health and sustainable development at the 
local level, (iii) health impact assessment as a useful tool in assessing the effects of 
plans and policies, (iv) improving the quality of human life through sustainable devel
opment, (v) good urban governance starting from health needs and aspirations. 

The WHO considers urban planning and differentiation as major impact factors on 
the health of city dwellers. The conditions in which people live and work, their access 
to facilities and services, their lifestyles, and their ability to develop strong social net
works are all influenced by the plans, policies and initiatives of urban planners and 
related professions. At the same time these are key things, which determine the 
health, well being and quality of life of people in cities. 
Projects completed in 2001-2002: 
None 
Running projects: 
None 

95 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
96 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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Proposed projects97
: 

- None 

/RU 3-2 CONNECTION: UNIVERSAL DESIGN. Universal Design(UD), also named de
sign-for-all or inclusive design, has been promoted for quite some time and the ef
forts are starting to bear fruit. This is becoming manifest in a number of ways. A di
rect effect is the increased awareness of designers who have become familiar with 
the concept at school and at advanced training courses98

. Consequently the user 
categories of products are being widened toward those with lesser perceptual, cogni
tive, and motor abilities. Indirectly this may also result in more extensive user in
volvement in the development process of buildings and building services. The goal of 
Universal Design in the IRU 2-3 connection consists of identifying the functionalities 
of a universally designed built environment and implementing them. Cooperation on 
this theme includes the societal implications of (effective) universal design. 
Projects completed in 2001-2002: 
None 
Running projects: 
- Marc Dujardin: Universal Design Curriculum Development 
Proposed projects99

: 

- Sustainable Vitality and Primary Needs (USO-Postdoc) 

/RU 3-4 CONNECTION: COLLABORATIVE DESIGN SYSTEMS. In a world with growing 
complexity, especially in the building and architectural industry, projects are more 
and more realised with collaborating teams. Appropriate digital environments are 
highly needed. Computer Aided Design Participation and Collaborative Design Sys
tems are studied and developed. This also requires insight in human processes of 
behaviour and knowledge creation. Virtual Reality technology makes it possible to 
simulate the experience of people with disability - visual, auditory or movement - as 
they attempt to navigate within and between buildings. A major research and devel
opment effort is needed to deploy VR in the cause of improving the design of the built 
environment for this important, and growing, section of the user community. 
Projects completed in 2001-2002: 
None 
Running projects: 
None 
Proposed projects100

: 

- Virtual Reality in the Service of User Participation in Building Design (USO-Postdoc) 

11.3.9. Results 
Results are shown as academic output and joint development within the research 
agenda. 

11.3.9.1. ACADEMIC JOURNALS101 

Seniors of I RU 3 are members of the editorial board or act as editors of the following 
academic journals: 
- Gerontechnology, ISSN 1569-1101 I 1569-111 X 
- USO-Built Report Series, ISSN 1571-3121 
This list is not yet complete. 

97 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
98 Coleman R, Myerson J. Improving Life Quality by Countering Design Exclusion. Geron
technology 2001 ;1(2):88-102 
99 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
100 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
101 For a full list of contributions to these journals see the appendix 
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In 2001 or 2002 members of IRU 3 published in various academic journals for an au
dience of fellow researchers: 

Bouwstenen 
Energy & Building 
European Respiratory Journal 
Gerontechnology 
International Journal of Ambient Energy 
International Journal of Applied Thermodynamics 
International Journal of Ventilation 
Lighting Research and Technology 
Solar Energy 
USO-Built Report Series 

The list is, however, not yet complete since not all academic output have been traced 
yet. 

11.3.9.2. ACADEMIC CONFERENCES102 

Members of IRU 3 presented in 2001 or 2002 at various Academic Conferences: 
EUPHA European Public Health Association 
Gerontechnology International Society of Gerontechnology 
IAHS International Association for Housing Science 
IESANZ Illuminating Society of Australia and New Zealand; 
ISPLC International Symposium on Power-line Communications and its Ap-

plications 
Lux Europa European Association of Lighting Technology Associations 
Right Light European Conference for Energy Efficiency 
The list is, however, not yet complete since not all academic output have been traced 
yet. 

11.3.9.3. JOINT DEVELOPMENT 
Expertise on Built-in quality of life is scattered. None of the regional research groups 
participating in this IRU attains the critical mass for sustainable development in re
search and design. Surpassing the lower limit of this critical mass is the first result of 
collaboration, as well as obtaining and defusing cultural and scientific diversity. 

11.3.10. SWOT 
The SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis forms the ba
sis for future strategy and tactics, and may bring answers to the issues listed in 
Chapter 1. 

11.3.10.1. OPPORTUNITIES 
Our main opportunity is the European wide greying of the population. This 
DEMOGRAPHIC CHANGE asks for vitality and productivity up to a high age, and has a 
strong need for new smart or intelligent technical and societal concepts. 

The 2nd opportunity is formed by the ongoing BOLOGNA PROCESS that strengthen mul
tidisciplinary and intercultural approaches and has funding possibilities for mobility of 
staff and students to link centres of excellence among universities and strengthen the 
European identity. 

Our 3rd opportunity is the increasing interest in quality and value of built environ
ments in relation to changes in society towards a KNOWLEDGE BASED SOCIETY and the 
new technologies that come with it. 

102 For a full list of papers at these conferences see the appendix 
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11.3.10.2. THREATS 
The most important threat is our apparent lack of ATTRACTIVENESS FOR EXTERNAL 

FUNDING, as shown by the results of our Marie Curie proposals. Although our integral 
approach received much praise, unacquaintedness of the scientific and commercial 
environment with this approach brought our credentials down. 

A 2nd threat is the enormous CULTURAL DIVERSITY of Europe in university and re
search organisation, and in outlook on research in natural and technical sciences. 

A 3rd threat is formed by the DIFFERENCE IN APPROACH of building (services) scientists 
and health scientists, leading to a lesser and slower access to needed information 
and a tendency to do much research twice without communicating the results to the 
other 

11.3.10.3. STRENGTHS 
Our main strength is the INTERDISCIPLINARY APPROACH (inclusive strategy) based on 
knowledge needed to improve built-environments related vitality and productivity, not 
on the boundaries of established disciplines. 

A 2nd strength of IRU 3 is its INTERNATIONAL STRATEGY, in full agreement with the Bo
logna-process of Higher Education. This approach enhances vitality and feasibility of 
the program, and strengthens its scientific and socio-economic impact at the national 
and European level. 

A 3rd strength is the direct cooperation of SCIENCES AND TECHNOLOGY. Although most 
of the program work is research, design of buildings, building services and urban en
vironments is taken seriously. 

11.3.10.4. WEAKNESSES 
The main weakness concerns the fact that IRU 3 is only 2 years old. Its INTEGRATION 

has not been completed yet. 

A 2nd weakness of IRU 3 is the absence of a strong RESEARCH TRADITION AND 

INTERNATIONAL APPROACH IN ARCHITECTURAL AND BUILDING SERVICES DESIGN. Aca
demic communication through publication in academic journals lags behind. This 
hampers the increase in both quality and impact of research, as shown by citation 
values of the output. 

A 3nd weakness concerns the DISCIPLINARY ORGAN/SA TION AND CULTURE of most local 
research groups in IRU 3, making integral collaboration more difficult, unless the 
management structure of IRU and School is strengthened. 

11.3.10.5. ANALYSIS 
IRU 3 (Built-in Quality of Life) had a good start and can be confident that in time their 
aims may be reached. Opportunities are present in ample supply and the strengths of 
the IRU match them. However, preserving momentum is hampered by the weak
nesses, such as the current low attractiveness for funding and lack of communication 
with professionals in the health sciences. 

11.3.10.6. RESULTING STRATEGY AND TACTICS 
Integration of resources needs extra attention, since its slow course hampers major 
developments in the research unit. The IRU will also make plans how to develop an 
increased awareness of developments in the fields, especially with the peers, such 
as Ecospace, and with the health professionals. 
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11.4. IRU 4: Information Design (ION) 

Johan Verbeke 
Hogeschool voor Wetenschap en Kunst, Brussel-Gent, Belgium 
e-mail: jverbeke@archb.sintlucas.wenk.be 

Henri H. Achten 
Technische Universiteit Eindhoven, Netherlands 
e-mail: h.h.achten@bwk.tue.nl 

Jelena Petric 
Strathclyde University, Glasgow, Scotland 
e-mail: j.petric@strath.ac.uk 

Herman Neuckermans 
Katholiek Universiteit Leuven, Belgium 
e-mail: herman.neuckermans@asro.kuleuven.ac.be 

Koen Steemers 
University of Cambridge, England 
e-mail: kas11@cam.ac.uk 

Abstract: J. Verbeke, H.H. Achten, J. Petric, H. Neuckermans, K. Steemers 2003. 
/RU 4: Information Design (ION). USO-Built Report Series 2:116-123. The field of 
study of USO-Built's International Research and Design Unit (IRU 4) 'Information Design' 
concerns supporting and facilitating IT environments for the disaggregated and dispersed 
building industry, in which all the players - architects, engineers, contractors, clients and users 
- come from a wholly diverse educational, professional and motivational backgrounds. The 
importance of a supporting and facilitating IT environment is paramount. The infonnation sci
ences are used to focus on understanding of properties of information and knowledge struc
tures, to facilitate an integrative framework for better design and the pursuit of a more sus
tainable built environment, while creating the opportunity for the user/client to participate ac
tively in the design decision-making process through informed options delivered by a more 
open IT based design decision process. The concept of the user is extended in this IRU to 
include the user of digital technologies for the built environment. ION has found consensus for 
its mission, aims and focusing, and performed a preliminary SWOT analysis. 

Keywords: information technology; information design; building industry; information struc
tures; design improvement; sustainable environments 

*+*+* 
The impact of developments of digital and information technologies on the Building 
Environment have been enormous. During the last decade, technologies have 
evolved in such a way that they influence and change the processes in the multi
billion Euro building industry. 

In an industry which is disaggregated and dispersed, and in which all the players -
architects, engineers, contractors, clients and users - come from a wholly diverse 
educational, professional and motivational backgrounds, the importance of support
ing and facilitating the IT (Information Technology) environment and its relationship 
with classical media is paramount. 

11.4.1. Mission & Research Area 
The activities and research of IRU4 (ION) are on two levels: (i) IRU4 contributes to 
the development of fundamental insights, understanding and technological evolu-
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tions; and (ii) It contributes to the other IRU and helps to develop methodologies for 
information design themes in other IRU. The concept of the user is extended to in
clude the user of digital technologies for the built environment. IRU4 includes all 
types of information structures and media (physical models, digital structures, etc). 

RU 4 works in the scientific traditions of the information sciences. Final aim is to un
derstand the properties of information structures. 

11.4.2. Coordination 
The board of coordinators consists of 5 seniors: 
- Johan Verbeke, Hogeschool voor Wetenschap en Kunst, Brusel-Gent 
- Henri H. Achten, Technische Universiteit Eindhoven 
- Jelena Petric, University of Strathclyde 
- Herman Neuckermans, Katholieke Universiteit Leuven 
- Koen Steemers, University of Cambridge 

11.4.3. Seniors 
In addition to the coordinators mentioned above the following senior researchers take 
part in IRU 4 (situation of December 1, 2003): 
- Horia Alejandro Barbat, Universitat Politecnica de Catalunya 
- Alan Bridges, University of Strathclyde 
- Luca Caneparo, Politecnico di Torino 
- Joseph A. Clarke, BSc, PhD, University of Strathclyde 
- Roel Daru, Technische Universiteit Eindhoven 
- Andre de Herde, Universite Catholique de Louvain 
-Ann Heylighen, Katholieke Universiteit Leuven 
- Sebastian MacMillan, University of Cambridge 
- Lori McElroy, University of Strathclyde 
- Thomas W. Maver, University of Strathclyde 
- Nicolas Morel, Ecole Polytechnique Federale de Lausanne 
- Ad den Otter, Technische Universiteit Eindhoven 
- Frank De Troyer, Katholieke Universiteit Leuven 

11.4.4. Projects & Output 
Currently 26 projects are running (www.uso.tue.nl/partners/universities/USO-IRU
four.asp?IRU=4) : 2 at the MPhil level, 17 at the doctorate level and 7 at the postdoc 
level. One projects was successfully completed in 2002, and 2 in the year 2001. 
Academic output in journals, books, monographs and doctor theses may be found in 
the USO-Built output database at www.uso.tue.nl/Research/search output year.asp 

11.4.5. Focus of the /RU 
The information sciences are used to focus on understanding of properties of infor
mation structures, to facilitate an integrative framework for better design, while creat
ing the opportunity for the user I client to participate actively in the design decision
making process through informed options delivered by a more open IT based design 
decision process. 

11.4. 6. Context 
The importance of a supporting and facilitating IT environment is paramount. This 
IRU concerns supporting and facilitating IT environments for the disaggregated and 
dispersed building industry, in which all players - architects, engineers, contractors, 
clients and users- come from a wholly diverse educational, professional, and moti
vational backgrounds. 
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11.4.6.1. SOCIETAL NEED 
The knowledge-based society is in desperate need of order in the chaos of the over
whelming supply of information. By elucidating both knowledge structures and IT en
vironments IRU 4 intends to facilitate the development towards a sustainable knowl
edge-based society. 

11.4.6.2. PARTNERS' EXCELLENCES 
The IRU community has not yet drawn up a list of the excellences of individual part
ner institutions. However, the collective competence of IRU4 have been agreed upon 
to be in the understanding of properties of information structures: 
(i) Intrinsic properties of information structures from the Information Technology 

point of view (data structures, management, access, dynamics, acquiring); 
(ii) Required properties of information structures from the point of view of the user 

(access, appearance, use); 
(iii) Essential technologies for information structures to make information structures 

functional (user interface, network technology, database technologies); 

11.4.6.3. PROBLEM DEFINITION 
The problem to be solved is threefold: 
(i) How to facilitate, across the range of specialists involved with delivering quality 

in the built environment, an integrative framework for better design; 
(ii) How to deliver, through sophisticated simulations of the characteristics of build

ings, an environment which is not just useful for the current user, by being more 
maintainable which guaranties sustainability for the future ; 

(iii) How to create the opportunity for the user/client to participate actively in the de
sign decision-making process through informed options delivered by a more 
open IT based design decision process. 

11.4. 7. Benchmarking 
To benchmark the IRU 4 endeavour we intended to first listed other consortia work
ing in the same field , and subsequently compared their results and perspectives with 
ours. 

11.4. 7. 1. PEER GROUPS 
A number of peer groups have been identified for IRU 4: 
- eCAADe, CAADRIA, ACADIA and Sigradi communities (working on CAAD on the 
different continents); 
- The AVOCAAD group (Added Value of Computer Aided Architectural Design); 
- Research unit working on the EC energy performance directive (related to the Kyoto 
norm). these have a growing importance; 
- Knowledge management consortia (Coconet, Step, ... ); 
- The VR-Network in the UK; 
- The CIC-group working on construction - industry - computers; 
Groups working on information technology and construction . 

11.4.7.2. /RU 4 POSITION 
As compared to the peers, IRU 4 of USO-Built has as extra dimension teaching a 
doctorate research program (USO-Built is a Graduate School). In 2004 benchmark
ing criteria should be agreed upon to position ION among its peers. 
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11.4.8. Research Agenda 
The research agenda of IRU 4 is organised in 3 sub themes: (i) Collaborative Design 
and Knowledge Management; (ii) Building Performance Simulation; and (iii) Virtual 
Reality and Virtual Environments. 

11.4.8.1. WITHIN THE /RU 
COLLABORATIVE DESIGN AND KNOWLEDGE MANAGEMENT. Research and development 
in this field will facilitate integration of the design team by making it possible to design 
collaboratively even if the members of the design team are in separate locations and 
working on different computing platforms. A more integrated approach to design de
cision-making makes it possible to address effectively the issue of "balanced sus
tainability" which is of major importance to the user. 
The procurement, design, construction and management of buildings involves the 
processing of vast quantities of relatively low-level information and its translation into 
knowledge which has value not only to clients, designers, builders and managers, but 
also the building users. Research is proposed which identify and evaluate emerging 
(largely web-based) knowledge management systems in the context of the built envi
ronment. 
Within this context, an issue of growing importance is the way knowledge can be 
shared, communicated and developed through collaborative environments. 
Projects completed in 2001-2002: 
- Flourentzos Flourentzou :The decision process in architectural design 
- Carlo Ratti : Urban analysis for environmental prediction 
Running projects: 
- Martijn Stellingwerff: Design Media in Architecture 
- David Bodino: DIGITAL design_digital DESIGN. Architect's role within information technol-
ogy scenarios 
- Luca Caneparo: Building Design in the Digital Era 
- Martha Liliana Carreno T: Impact of Earthquakes in Urban Centers: ex ante and ex post 
Evaluations 
- Antonio Fatibene: The design's machines 
- Benjamin Geebelen: Daylighting and lnsolation: Design of Digital Tests for the Early Stages 
of the Architectural Design Process 
- Elisabeth Gratia: Double-skin facade, sunshade and ventilation 
- Antoine Guillemin: Use of genetic algorithms to improve building control 
- Lin Hao: Design and analysis of sustainable building system in urban China 
- Ann Heylighen: Exploiting and Exchanging design experience. Towards a strategy for de-
sign quality 
Proposed projects103

: 

- IT Support for sustainable decision making (USO-doctorate) 
- Sustainable Digital Structures (USO-Postdoc) 

BUILDING PERFORMANCE SIMULATION. The quality of the built environment, from the 
point of view of the user, depends to a great extent of the thermal, acoustic and light
ing characteristics of building interiors. Further research is needed to develop com
puter software that will simulate these performance characteristics in a way which is 
meaningful to the building user. 
Better maintenance through more in depth building simulation, will improve on the 
long term characteristics and hence will imply a more sustainable context for the 
building. 
Projects completed in 2001-2002: 
- Juan Martin Benito : Software with natural cooling strategy for buildings 

103 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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Running projects: 
- Daniel Mauricio Ruiz Valencia: Seismic damage of existing RC buildings based on continu
ous damage model 
- Carlos Lara Sarache: Seismic Analysis of Masonry lnfilled Reinforced Concrete (RC) 
Frames 
- Jon Woolf: Renewable energy assessment methodology 
- Runming Yao: DIAL Europe--an European integrated day lighting design tool. 
Proposed projects104

: 

- Modelling a health-supportive built environment for European Regions (USO-doctorate) 

VIRTUAL REALITY AND VIRTUAL ENVIRONMENTS. Advances in emerging VR technolo
gies coupled with reducing costs make it possible to construct virtual buildings and 
virtual city-scapes in which the design team and the client can be immersed. Recent 
R+D has produced prototype systems, which allow the designers and the future us
ers to interact synchronously with the virtual world from within it. Further research is 
needed to develop the systems and test their worth in practice. 
Projects completed in 2001-2002: 
None 
Running projects: 
- Stefan Boeykens: Object Oriented Modelling in Architectural Design 
- Guiseppe Conti: The use of Virtual Reality and the design of its interfaces for architecture. A 
framework and a working prototype: JCAD-VR 
- Malcolm Lindsay: Virtual Reality in Education 
- Giuliana Ucelli: JCAD-VR (Java Collaborative Architectural Design tool in Virtual Reality): a 
Collaborative VR system as a tool for design in architecture. A framework and a working pro
totype 
Proposed projects105

: 

- 4D space and time design for future urban structures (USO-doctorate) 

11.4.8.2. Joint Areas 
Collaboration with the other IRU takes place in the Joint Areas of Research 
and Design, one for each IRU. 

/RU 4-1 CONNECTION: MORPHOLOGY AND THE RE-QUALIFICATION OF THE INDUSTRIAL 
CITY. The built environment is a differentiated whole, the city is multi-layered and -
conceptual landscape, a conglomerate of different types of environments, area's, etc. 
These areas have to be transformed according to developments and needs of the 
post-industrial and knowledge based society. This process of re-qualification means 
de-/intensification of land use (smart combination of dwelling, working, recreation 
etc.), the strive for multiplicity and de-/differentiation, but also the care for historical
morphological (the cultural heritage) and ecological structures. As stated in the 
theme above: it is the creation of a landscape in 'a palimpsestic process of overlap, 
replacement, de-/intensification, density manipulations and abandonment.' This 
'complicated dynamic is one calling for a 'conceptual re-tooling'.' In the coming 
phase of urban development morphological transformation of existing areas of the 
post-industrial landscape is at stake. New types of areas have to be designated, for 
instance city's edges will become more and more important. The research project 
focuses at the restructuring of the following types of areas: Landscapes (including 
villages and settlements for 'rural living)', City's Edges (until now mostly seen as un
planned areas), Industrial areas (until now mono-functional in land use), Historic 
Cores, Pre- and postwar housing areas (the last one often expression of a general I 
universal paradigm of mono-functionalism). 

104 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
105 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
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Projects completed in 2001-2002: 
None 
Running projects: 
- Mario Santana Quintero: The use of 3D documentation and Dissemination techniques in 
studying Built Heritage 
- Gareth Ennis: Integrated urban databases on the World Wide Web 
- Kalliopi Maravelea: Formal Indicators of Urban Character 
- Rob de Waard: SpaceUseForms, an actor-included, programmatic concept for environ-
mental management 
Proposed projects106

: 

- None 

/RU 4-2 Connection: INNOVATIVE DESIGN AND DECISION SUPPORT SYSTEMS. To
gether with IRU 4, IRU 2 will create new innovative Design and Decision Support 
Systems for applications in architecture and the building industry and improve exist
ing systems. The aim is to support decision-making behaviour under bounded ra
tionality (including links to knowledge processes). 
Projects completed in 2001-2002: 
- Flourentzos Flourentzou: The decision process in architectural design 
Running projects: 
- Tatjana Todorovic : Digital Solutions for Environmental Appraisal 
Proposed projects107

: 

- None 

/RU 4-3 Connection: COLLABORATIVE DESIGN SYSTEMS. In a world with growing 
complexity, especially in the building and architectural industry, projects are more 
and more realised with collaborating teams. Appropriate digital environments are 
highly needed. Computer Aided Design Participation and Collaborative Design Sys
tems are studied and developed. This also requires insight in human processes of 
behaviour and knowledge creation. Virtual Reality technology makes it possible to 
simulate the experience of people with disability - visual, auditory or movement - as 
they attempt to navigate within and between buildings. A major research and devel
opment effort is needed to deploy VR in the cause of improving the design of the built 
environment for this important, and growing, section of the user community. 
Projects completed in 2001-2002: 
None 
Running projects: 
None 
Proposed projects 108

: 

- Virtual Reality in the Service of User Participation in Building Design 

11.4.9. Results 
Results are shown as academic output and joint development within the research 
agenda. 

11.4.9.1. ACADEMIC JOURNALs109 

Seniors of IRU 4 are members of the editorial board or act as editors of: 
AUTCON Automation and Construction 
CAD Computer Aided Design 
DS Design Studies 
IJAC International Journal of Architectural Computing 

106 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
107 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
108 Included in the Marie Curie proposals: USO-doctorate or USO-Postdoc 
109 For a list of contributions to these journals see the appendix 
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IJDC International Journal of Design Computing 
ltCon Electronic Journal of Information Technology in Construction 
In 2001 and 2002 members of the IRU 4 community published in various academic 
journals: 
- Design Studies 
- Digital Creativity 
- Systems Research and Behavioural Science 
- The Mathematical Intelligencer 
However, this list is not complete since not all academic output have yet been traced. 

11.4.9.2. ACADEMIC CONFERENCES110 

IRU 4 members presented in 2001 and 2002 at the following Academic Conferences: 
ACADIA Association for Computer Aided Design in Architecture 
AVOCAAD Added Value of Computer Aided Architectural Design 
CAAD Futures Computer Aided Architectural Design Futures 
CAADRIA Computer Aided Architectural Design Research in Asia 
DOSS Design Decision Support Systems 
eCAADe Education and Research in Computer Aided Architectural Design in Europe 
Sigradi Sociedad lberoamericano de Grafica Digital 

11.4.9.3. JOINT DEVELOPMENT 
Discussions have deepened the understanding of underlying communication prob
lems. This is expected to pay off in joint projects. 

11.4.10. SWOT 
The SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis forms the ba
sis for future strategy and tactics, and might bring answers to the issues listed in 
Chapter 1. 

11.4. 10. 1. OPPORTUNITIES 
Opportunities for IRU4 are seen as coming from two main fields: international devel
opments, mainly coming from Europe and technological development in the field of 
computers. 

The Bologna process is currently stimulating developments in higher education and 
especially fostering collaboration in the field of education and research. Also for 
IRU4 it is important to group energy and competences to be in place for the fast de
velopments in the field of CAAD. Also the focus on the knowledge based society has 
important implications for IRU4 as this impacts on the working conditions of all in
volved in the building process as well as on the knowledge creation process which is 
so far mainly driven by implicit and informal learning in practise. 

Computers became part of our daily life and influence all important processes in the 
building (services) industry which is highly fragmented . Virtual environments become 
affordable by the bigger offices (eg. desk CAVE, ... ). Computer literacy of the new 
generation students is increasing constantly and activates the potential of integration. 
Rapid prototyping technology become available. All these indicate the working con
text will change dramatically within the next decade and requires integrated efforts for 
development. 

11.4.10.2. THREATS 
Threats for IRU4 are seen to come from three directions. 

11° For a list of papers at these conferences see the appendix 
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In the past, expectations regarding what should become possible and done with 
computers have been extremely high and could not be completed in reality. Still to
day, over-expectation and under-estimation of the required efforts to take the field a 
step forward are especially living in higher research management. 

Senior (research and university) management underestimate the importance for the 
architectural and building field. They adopt a conservative attitude to the field, block
ing it in its (highly needed) developments. 

Finally, because the efforts are fragmented over many units and universities, com
patibility between technologies and systems is relatively low. This is a clear threat for 
long-term sustainable development in the field of IRU4. 

11.4.10.3. STRENGTHS 
A clear strength of the field of IRU4 is the high interest and competence of graduates 
in the field. This is complemented by the high competence and international experi
ence and activities of the partners in IRU4. They are part of different other networks 
and bring this together in the USO-BUILT network. As such, it makes IRU4 the ap
propriate context for an integrated long term effort. 

On the other hand, computers may also facilitate collaboration between other fields. 
IRU4 is placed between the other IRU's of USO-BUil T and may be in place to stimu
late and develop interdisciplinary research. 

Virtual prototyping (VR? ... ) facilitates the possibility to experience the future space 
even before it is built. This helps to develop sustainable spaces improving the living 
conditions and climate of future users. The results of IRU4 also prevent expensive 
mistakes by facilitating simulations and help to circumvent the problem that buildings 
are still 'one-case' and usually have no or very little repetition. 

11.4. 10.4. WEAKNESSES 
A difficulty and weakness for IRU4 is the clear difficulty which computers still have in 
handling tacit and implicit knowledge. As tacit and implicit knowledge are widely 
prominent in the building industry, a breakthrough can only be expected when this 
issue is incorporated in new developments. 

Another weakness in relation to education as well as research is the repeated need 
for investment in high quality equipment. Also software needs updating very fre
quently, having implications on collaboration and it also requires continuous atten
tion, time and effort of staff. This turns out to be a bottleneck in times where budgets 
are cut almost everywhere. 

Because of the highly fragmented situation of research in the field, it is very difficult to 
obtain the required research funding. Research field not always appear on the list of 
research themes, the fragmented industry is also not in place to implement long term 
and integrated research efforts. 

11.4.10.5. ANALYSIS 
The IRU 4 community has left a thorough analysis of the SWOT results for the year 
2004. 

11.4.10.6. RESULTING STRATEGY AND TACTICS 
Also the strategy and tactics debate has been postponed to 2004. 
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Appendix of Chapter 11: Academic Output 

Cor E.E. Pernot 
TNO-Building Construction, Delft-Eindhoven, Netherlands 
e-mail: c.e.e.pernot@tue.nl 

Ludovicus G.H. Koren 
Technische Universiteit Eindhoven, Netherlands 
e-mail: l.g.h.koren@bwk.tue.nl 

Academic output has been collected by ir. Cor E.E. Pernot and dr. Ludovicus G.H. 
Koren and subsequently placed on USO-web for public use and review 
(www.uso.tue.nl/Research/output.htm). A number of search facilities are available 
(www.uso.tue.nl/Research/search output.asp). You may search by:: 

(i) IRU: 
a. IRU 1: www.uso.tue.nl/partners/universities/past perf iru1 .asp 
b. IRU 2: www.uso.tue.nl/partners/universities/past perf iru2.asp 
c. IRU 3: www.uso.tue.nl/partners/universities/past perf iru3.asp 
d. IRU 4: www.uso.tue.nl/partners/universities/past perf iru4.asp 

(ii) By year (www.uso.tue.nl/Research/search output year.asp); 
(iii) By words in the title of the publication; 
(iv) By partner organisation; and 
(v) By author(s) 

We are not so far yet that these output list are complete due to the variance in publi
cation cultures and registration of output. We expect that by the end of the year 2004 
the system for collecting all output will be established. 
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