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In this chapter, we argue that the desired 
 qualities of the future smart  living lab building 
are not a scientific challenge but rather a 
human and  social one. Moreover, we posit that 
partial qualities linked to use, experimenta-
tion, environmental performance and context 
are only relevant when incorporated in the 
overall quality we call architecture. Their imple-
mentation depends on the capacity of 
 various actors to get involved in a learning- 
by-doing process that leaves room for 
their  divergent interests and the creation of 
shared values.

A research programme dedicated to the conception and realiza-
tion of a building is rather rare. The smart living lab’s future build-
ing (SLB)24 has given us the opportunity to explore and identify 
ways of influencing and supporting the process of its future con-
struction. Fulfilling initial expectations is a key challenge when it 
comes to the design and realization of a building. In the case of the 
SLB, this challenge is paramount. In addition to the expectations 
of the politicians and citizens of Fribourg, the SLB must also meet 
the requirements of researchers in terms of its energy perfor-
mance so as to serve as a research subject / object and to be a 
comfortable place for everyday activities. Like the goals for the 
project, the risks are equally high. The findings of the research 
programme presented in this book will be included in the design 
brief. The SLB vision, which is also part of the brief, states that the 
SLB should be “the architectural transposition of use value. It 
should offer a sensorial experience, connect and reassure people. 
It should be resilient to new uses and technology, as well as to the 
loss of obsolete ones… The building’s performance assessment 
should be addressed globally and from cradle to grave. It should 
consider all embodied and operative impacts related to material 
and energy consumption, including all components in the perim-
eter of the building’s envelope” 25. 

Given the gap between academic research and practice, 
we must ask ourselves whether the designers, jury and builders 
will be able to understand and respond to this challenge? Given 
the SLB’s role as a precursor, will the legal framework — with its 
myriad norms and procedures — allow for its realization? The SLB 
vision also states that the building “should be ready for incremen-
tal growth and the redefinition of uses”. While we understand that 
the SLB must be designed so as to be capable of constant evolu-
tion, we wonder how this will be compatible with contemporary 
Swiss culture, which expects well-finished, almost perfect build-
ings. The SLB process involves an array of actors including politi-
cians, administrators, researchers from various disciplines, archi-
tects, engineers and an independent jury and builders, among oth-
ers. Each speaks a different language and has a different way of 
thinking, which limits their collaboration capacities. Is the SLB yet 
another attempt to build the Tower of Babel Figure 7.1?

There are two ways of looking at the Tower of Babel meta-
phor. The first is pessimistic and announces the failure to meet 
expectations. The second, which is optimistic, serves as a basis for 
our thesis: the future smart living lab building should be an open 
process wherein stakeholders strive to develop a shared under-
standing of the objectives and qualities and to enact them. This 
chapter aims to offer a conceptual framework that will facilitate 
collaboration between the actors during the actual process: how 
do actors understand the concept of architectural quality? What 
are their roles? How do they interact?

24 This chapter is the 
 result of an applied research 
project called “Architec-
tural Quality and the Building 
Realization Process” devel-
oped between 2015 and 
2016 by the TRANSFORM 
 Institute.

25 Excerpt from the 
 “Vision of the smart living lab 
building” by the Scientific 
Committee, March 2017.
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Fig. 7.1 The Tower of Babel. A metaphor for the failure of an overly ambitious plan to reach the heavens as 
just before God confused the builders’ language (Pieter Brueghel the Elder) In the first subchapter, we clarify the main actors’ under-

standing of “architectural quality,” which is essential for the collab-
oration process. For users, architecture is a building’s overall qual-
ity translated into an atmosphere, an emotion triggered by their 
transaction with physical factors. Habits and social relationships in 
a work environment also contribute to the atmosphere of a place. 
The analogy between user comfort and atmosphere supports the 
idea of using a comprehensive approach to the former. For archi-
tects, architecture is also the overall quality of a building, which is 
known as “wholeness.” To understand how architects attempt to 
create “wholeness,” we will briefly describe “design thinking” which 
is their core activity and mainly qualitative. As aesthetic theories 
of architecture are less accessible to the public due to their spe-
cific language, we have chosen to illustrate it using several exam-
ples of well-known buildings.

In the second subchapter, we will present a theoretical 
framework for understanding the building realization process. In 
real situations versus imaginary / idealized processes, the stakehold-
ers have different interests and understandings of the notion of 
architectural quality. A building’s quality clearly depends on the qual-
ity of the interaction between actors. Actors are able to come to an 
agreement not by following legal procedures but by adhering to 
social norms (Epron 1981), which is a learning process (Bicchieri 2014). This 
means that the design phase should be conceived in such a way as 
to allow for the mediation of actors’ divergent interests — a learn-
ing-by-doing process wherein shared values are forged.

In the final subchapter we will argue that, in order to mate-
rialize the vision of the future smart living lab building evoked in this 
introduction, collaboration is essential. We will likewise highlight the 
critical issues for the SLB process based on the conclusions of the 
previous subchapters.

The complexity of the research project required a hybrid 
approach combining a literature review, the framing of theoretical 
notions, case studies, interactions with the main smart living lab 
actors in the preparation for the actual process, and practical ex-
periments with students in two Joint Master of Architecture studios 
at the HEIA Fribourg.

7 . 1 Architecture as quality
Architectural quality is a controversial notion, whose origin 

lies in the double meaning of the notion of quality itself. In philos-
ophy, quality is considered as an attribute or characteristic feature 
of an object (Cargile 1995) (objective meaning). However, quality can 
also be interpreted as value (subjective meaning). For example, 
Jean-François Bordron considers quality as a value we can attri-
bute to acts, objects and relationships (Bordron 2011), whereas Van der 
Voordt emphasizes the subjective point of view: “Quality is the ex-
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tent to which a product fulfils the requirements set for it” (Van der 

Voordt and Wegen 2005). If we transpose these views to a building, it 
seems obvious that the latter has both “objective” (as a physical 
object) and “subjective” features based on how we judge it. Aware 
of this duality, Biau and Lautier stress that is difficult to reach a con-
sensus on the definition of architectural quality (Biau and Lautier 2009). 
An architectural object has multiple facets; it is an object of use 
that can be described as functional and / or symbolic, but is also a 
work of art that “escapes functional comparisons.” The debate on 
the definition of architectural quality is perpetual and crosses all 
historical periods.

7 . 1 . 1 Architectural quality: a lack of consensus
Many attempts have been made to define architectural qual-

ity. In their book “Architecture in Use: An Introduction to the Pro-
gramming, Design and Evaluation of Buildings,” Van der Voordt and 
Wegen (Van der Voordt and Wegen 2005) distinguish two ways of understand-
ing architectural quality based on a thorough analysis of these defi-
nitions. The first, which is predominant in architectural discourse, 
is associated with perceptual qualities, cultural values and symbol-
ic meanings. The second and more common understanding of qual-
ity defines it as a synthesis of form, function and technique. Based 
on these two definitions, Van der Voordt and Wegen propose an-
other that integrates the four major sub-qualities: functional, aes-
thetic, technical and economic. Functional qualities refer to how 
spaces are adapted to users’ activities (“usability”) based on their 
organization and layout. Aesthetic qualities are linked to the atmo-
sphere of a building and its potential to evoke meaning, which could 
ultimately give it cultural value. Technical qualities relate to the de-
gree to which a building’s physical properties respond to measurable 
requirements (structure, envelope, technical installations, energy 
performance, healthy indoor climate, etc.). Efficient use of financial 
resources and rate of return define the economic qualities. One 
might observe that the first three groups of sub-qualities are an 
updated version of the classical Vitruvian Triad, firmitas, utilitas, ve-
nustas (solid, useful, beautiful).

All of these definitions illustrate the fact that a building has 
qualities. However, the main question — that of the definition of ar-
chitectural quality — remains open. Van der Voordt and Wegen talk 
about the synthesis and integration of these sub-qualities as a pre-
requisite for achieving architectural quality. However, it is not clear 
here who does the synthesizing and the integrating. Coming back 
to the idea of quality as a subjective topic, and to its dependency 
on fulfilling the requirements set for it, we understand that the defi-
nition of architectural quality cannot be sought in a general way; 
we must address it relative to the subject that produces or evalu-
ates it. Simply put, functional and aesthetic qualities are the con-

cern of users, historians and theoreticians. Technical qualities con-
cern users, building owners and public administrations. Economic 
qualities concern investors. 

We shall see how these different actors identify and evalu-
ate these groups of sub-qualities and in what ways they are con-
cerned by their integration.  

7 . 1.2 User experience: pervasive quality
Regarding the architectural quality of existing buildings, it 

would seem that the user is the main actor of reference. In this case, 
we essentially consider users who occupy and utilize a building in 
a more or less regular way. Visitors to a building can also be includ-
ed in this group, but their interest in the building is more focused. 
The former group performs various activities and has social rela-
tionships with other people there.

To understand how we experience a place and how quality 
emerges, we will take a detour through the works of John Dewey26. 
At the beginning of his article “Qualitative Thought,” Dewey states 
that “quality lies at the heart of human experience” (Eldridge 2016) and 
that our ways of thinking are conditioned by the world we live in, 
which is primarily qualitative (Dewey 1925 – 1953). This means that human 
beings and the environment are constantly in transaction, which 
changes them mutually. Dewey calls this transaction an “experi-
ence,” a key concept of his philosophy. According to him, our expe-
rience of reality in the fullest sense27 is not the accumulation of 
distinct perceptions; rather, its origin is a “situation,” a dialectical 
event between specific physical, biological, social and cultural con-
ditions and the physical setting. In problematic or indeterminate 
situations, we tend to make connections between the different ex-
perienced elements through an “experimental inquiry,” and thus 
transform the situation into a unified whole (Dewey 1938). 

Furthermore — and this is the key point for understanding 
quality and architectural quality from a user’s perspective — Dewey 
argues that a “single pervasive quality” shapes our experience by 
creating unity (Dewey 1925 – 1953). This means that we do not analyse 
distinct sub-qualities and then combine them; on the contrary, we 
have an “emotion,” “impression” or “hunch” of a dominating quality 
in an overall situation. This emotion is the basis for subsequent 
thought ( Dewey 1925 – 1953). For Dewey, this unity of pervasive quality is 
at once emotional, practical and intellectual (Dewey 1934). In his book 
“The Meaning of the Body: Aesthetics of Human Understanding,” 
Mark Johnson claims that Dewey’s understanding of experience 
and pervasive quality is still relevant today, and that problematic 
situations and the grasping of qualities even serve as the basis for 
scientific thinking (Johnson 2007). Tucker confirms the role of feelings 
and emotions in all aspects of cognition based on recent develop-
ments in brain studies (Tucker 2007). At the same time, some argue 

26 John Dewey (1859 – 
1952) was an American 
 philosopher, psychologist, 
Georgist and educational 
 reformer whose ideas have 
been influential in edu-
cation and social reform. 

27  For Dewey, “an expe-
rience is one in which the 
 material of experience is ful-
filled or consummated” 
 (Eldridge 2016). He distinguishes 
it from inchoate experi-
ences, wherein we are dis-
tracted and do not com-
plete our course of action. 
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that real experiences are becoming less important in our ever-ex-
panding digital environment. However, while our everyday tools have 
changed dramatically, the way we interact with the world around us 
is the same. The topicality of Dewey’s ideas has been confirmed in 
the past twenty years through the key notion of user experience 
(UX), which was developed by specialists in ergonomics of human 
system interactions. The ISO 9241-210 standard specifies that 
emotions and behaviours are the crux of user experience through-
out any process. It is worth noting that the description of UX design 
as a process (Interaction Design Foundation 2018) is similar to Dewey’s under-
standing of experience. While comparing the uses of a computer 
and a building might seem implausible, they are both complex sys-
tems (Heylighen 2010). In fact, the conceptual basis of software design 
is actually architectural thinking (Perry and Wolf 1992). 

Pervasive quality as atmosphere
Although Dewey does not specifically consider architecture 

and its qualities, we can easily discern this link through his notions 
of “situation” and “experience,” which actually describe users’ in-
teraction with the built and natural environments. In his article 
“From pervasive quality to situated atmospheres,” Jean-Paul Thi-
baud argues that the “pervasive quality” defined by Dewey is the 
equivalent of what we call “atmosphere” (Thibaud 2004). His description 
of atmosphere illustrates this analogy: an atmosphere is experi-
enced and felt as opposed to perceived or thought. Pervasive 
quality (or atmosphere), he continues, can be defined as “affective 
tone,” 28 a term that has both objective and subjective meaning (Thi-

baud 2004). In this sense, the way a user experiences a place is like an 
aesthetic experience. However, both Dewey and Thibaud specify 
that there is only a difference of degree, and not of nature, between 
the aesthetic experience of a work of art and the experience of an 
everyday situation. Among the many contemporary scholars who 
support Dewey’s concept of “continuity of aesthetic experience 
with normal processes of living,” we find the already-cited philoso-
pher Mark Johnson, who argues that these aspects of mean-
ing-making are all fundamentally aesthetic (Johnson 2007). 

Pallasmaa also argues for the relevance of Dewey’s concept 
of experience in architecture and the parallel between “pervasive 
quality” and atmosphere in his article “Space, place and atmosphere. 
Emotion and peripheral perception in architectural experience” (Pal-

lasmaa 2014). Following Dewey, he states that architectural quality re-
sults not only from visual perception but from a sensorial fusion of 
countless factors, i.e. an atmosphere. Pallasmaa uses the work of 
Peter Zumthor as an outstanding example of architecture that cre-
ates atmospheres. Zumthor himself is specific: for him, architectur-
al quality is atmosphere (Zumthor 2006). The conceptualization of at-
mosphere as a key element of architecture is relatively recent. The 
most developed contribution comes from Gernot Böhme, another 

28 “Tonalité affective” 
in French, “Stimmung” in 
 German: Martin Steimann 
thoroughly analysed the notion 
of Stimmung in an archi-
tectural perspective (Lucan, 

Marchand, and Steinmann 2003). 
 Another relevant example 
is given by Sylvain Malfroy 
(Malfroy 2010).

of Pallasmaa’s references. While Böhme does not base his thinking 
on Dewey, his understanding of atmosphere as the result of experi-
ence — a “mindful physical sensation” that we can describe as elation 
or depression, openness, entrapment, etc. — is similar (Böhme 2013). 

Atmosphere and habit: a shared experience
If experience and pervasive quality depend on an individu-

al’s transaction with a physical setting (a place), we might infer that 
quality is purely subjective and, as such, impossible to analyse. Nev-
ertheless, Dewey, Thibaud and Böhme again show us that atmo-
spheres can be shared and, moreover, contribute to social relations. 
As we have seen, Dewey considers pervasive quality not as an end 
in itself but rather a basis for further analysis, thought and devel-
opment, and hence a driver of future action. Thibaud also states 
that our body’s actions are elicited by an atmosphere, as evident in 
our expressions: an atmosphere can stimulate or appease, capti-
vate or bring us down, transport or paralyze us (Thibaud 2004). Though 
Dewey and Thibaud offer a detailed description of the emotional 
dimension of an experience, they do not distinguish it from the in-
tellectual and practical realms. A meaningful experience is funda-
mentally linked to action in a physical setting. 

Habit is the link between individual experience and social 
relationships, according to Dewey and Thibaud. For Dewey, habit is 
acquired through past experience and directs future ones (Dewey 

1921). Going further, he claims that individual habits and social cus-
toms are interdependent because they are formed in a similar way 
(Dewey 1921). This means that we develop our behavioural habits 
through exposure to other actors and that, in turn, individual habits 
contribute to social patterns. Thibaud makes the link between Dew-
ey’s notion of habit and atmosphere. He explains that, despite the 
fact that different people do not experience a given atmosphere in 
the same way, it can nonetheless be defined as a shared experience 
when it is generated by a collective dynamic. A situation can be 
experienced as tense or relaxed, conflicting or consensual, strange 
or familiar (Thibaud 2004).

Atmosphere and comfort
Going further, we argue that atmosphere is not only a rele-

vant concept for our everyday lives, but that it should be considered 
in conjunction with the notion of user comfort. As we have seen, 
Dewey’s discourse focuses on the notion of pervasive quality in 
meaningful experiences. However, such events are quite rare, as 
everyday life is largely comprised of casual experiences. These 
“inchoate experiences,” as Dewey calls them, are incomplete and 
express diffuse feelings (Dewey 2005). However, that does not hinder 
our transaction with a given environment or impact our feelings 
towards it. Pallasmaa argues that our interaction with a place is 
 influenced by countless factors (Pallasmaa 2014), and that the diffuse, 
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general ambience of a given setting determines our feelings to-
wards it. Böhme calls these countless factors “generators of at-
mosphere” and divides them in three interdependent groups (Böhme 

2015). In the first group he includes the configuration of materials, 
spatial proportions, the aging of materials, how materials relate 
beetween each other and to a place, rhythms, light, etc. Synes-
thetic29 properties that affect several senses form the second 
group. The third group consists of social characteristics. 

Exploring the notion of comfort, we find that it is similar to 
the notions of experience and atmosphere. For De Looze et al., 
who developed the De Dear and Brager thermal adaptive model 
(De Dear and Brager 1998), comfort is subjective; it is a reaction to an en-
vironment and is affected by physical, physiological and psycho-
logical factors (De Looze et al 2003). Vischer outlines three dimensions 
of comfort: physical, psychological and functional (Vischer 2004). Ortiz 
et al. describe the way users attempt to establish comfort. In order 
to find a stable state when stress appears, users either manipulate 
the environment or adapt their behaviour under the influence of 
emotions and attitudes (Ortiz et al 2017). Though we find different terms 
in all of these descriptions, the overall meaning is the same: our 
experience of the environment is subjective and our transaction 
with (or reaction to) physical factors generates emotions / atmo-
spheres that have an impact on how we behave, which,  in turn, is 
conditioned by habit. This points to the fact that comfort is ulti-
mately a feeling, a qualitative notion, and that quantitative fac-
tors — temperature, humidity, natural and artificial light, acous-
tics — which are often studied separately, should be approached 
in a global way.

7 . 1.3 Design thinking: in search of quality
So far, we have discussed architectural quality from a user’s 

perspective. We will now explore architectural design, the way ar-
chitects imagine buildings by trying to bring out quality. 

For a long time, designing architecture was seen as a pure-
ly creative activity without conceptualization. In the past fifty years, 
scientific researchers have nevertheless attempted to show “how 
designers design.” The most accurate example of this is the concept 
of “design thinking.” Its basis lies in the works of several research-
ers: Herbert Simon in the sciences (Simon 1969), Robert McKim in de-
sign engineering (McKim 1973) and Bryan Lawson in architectural de-
sign (Lawson 1980). The most significant development in this area can 
be found in Peter Rowe’s book, “Design Thinking,” (Rowe 1986) where 
he investigates several theoretical and practical positions to reveal 
an underlying structure of inquiry common to all design.  

Rowe considers heuristic reasoning based on Herbert  Simon’s 
“bounded rationality,” as a key element of design thinking. Heuristic 
reasoning is a process wherein the steps necessary for solving 

29 Sensation produced 
in one modality when a 
 stimulus is applied to another 
modality, as when hearing 
a certain sound induces the 
visualization of a certain 
 colour.

“wicked problems” are not known beforehand. The final decision, 
the solution, is made only once the line of reasoning has been com-
pleted (Rowe 1986). Rowe considers the type of problems character-
istic to architectural design as “wicked problems,” resuming and 
developing Churchman’s (Churchman 1967) and Rittel’s (Rittel 1972) con-
cept. “Wicked problems” do not have a definitive formulation or an 
explicit basis for ending the problem-solving activity. The solutions 
proposed for wicked problems are not necessarily correct or in-
correct (Rowe 1986). Lawson points this out that, given that problem 
formulation and idea generation (solution) are intertwined in heu-
ristic reasoning (Lawson 2009).

In order to describe the architect’s position as regards 
these “wicked problems,” Rowe uses Merleau-Ponty’s concept of 
situation (Merleau-Ponty 1962), wherein an individual is totally immersed 
in a problem and identifies him or herself with it in order to under-
stand it (Rowe 1986). Rowe argues that various aspects of the design 
process can be considered as “problematic situations,” as archi-
tects must overcome their novelty and make sense of them. During 
the design process, they simultaneously reflect and act (Schön 1987). 
The architect selects the information and explores and identifies 
seemingly relevant themes for a given situation. He or she thus be-
gins with a “move” that, following development and evaluation, is 
partially reformulated (Schön 1987). This first “move” is essential to the 
process, as it expresses an idea in sketch form, a specific type of 
hypothesis that enables architects to give shape to their ideas and 
thus fulfil their main role. This iterative, incremental approach pre-
serves and takes advantage of the ambiguous nature of the design 
situation (Plattner et al 2011).

Nowadays, the use of computers challenges this tradition-
al design process. In his chapter “Intention to Artifact,” Bernstein 
discusses the potential of Building Information Modelling (BIM) for 
integrating design, production and project management into a sin-
gle digital workflow. In the case of “parametric design,” architects, 
aided by computers, systematically generate formal alternatives. 
According to Schumacher, architects no longer manipulate forms 
but rather scripts30 (Schumacher  2012). We could argue that this does 
not change their traditional role, as it is they who design the scripts 
that lead to formal operations and decide when computer-gener-
ated forms actually become architecture. Moreover, architectural 
design and software design are similar. Fred Brooks (Brooks 1975) sug-
gests that the architecture of a software system reflects an overall 
vision, and that software architects must assume the role of “vision 
keeper” and preservers of “conceptual integrity.” Software design 
is quality-driven, as put forth in the concept of user experience (ISO 

9241-210  2015) mentioned earlier. The similarity between the two also 
lies in their use of an identical, incremental, iterative approach for 
dealing with the complexity of a given situation. The foundations of 
architectural design and software design are based on the same 

30 In Digital Technology, 
a script is “an executable 
section of code that auto-
mates a task.”  
(www.dictionary.com)
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heuristic reasoning. Thus does Bernstein use Rowe’s definition to 
show that parametric design is “generated only through the ‘heu-
ristic reasoning’ of scripting” (Bernstein 2012).

To summarize the characteristics of design thinking — a prob-
lematic situation, the combination of reflection and action, an iter-
ative approach and various media — we can conclude that design 
thinking is by and large qualitative. 

7 . 1.4 Global and partial architectural qualities
What is the quality architects look for? As we saw previ-

ously with Van der Voordt and Wegen, in an attempt to solve the 
client’s “wicked problem,” architects try to design buildings that 
integrate functional, aesthetic, technical and economic qualities. 
Many architects use the term “wholeness” to describe the result 
of this integration (Herzog & de Meuron 2006, Zumthor 1996). What this whole-
ness (Johnson 1994) means and how it can be achieved is a permanent 
debate that has followed architectural discourse throughout its 
history, with terms like unity, harmony between parts, coherence, 
identity, character, integrity, presence and “universal” or “contin-
gent” beauty 31. Instead of entering this endless theoretical debate, 
we prefer to move forward in our understanding of the “perceptu-
al qualities, cultural values and symbolic meanings” that comprise 
aesthetic qualities (Van der Voordt and Wegen 2005) by using examples of 
famous buildings.  

Van der Voordt and Wegen use the controversial Jewish 
Museum in Berlin Figure 7.2, designed by Daniel Libeskind, as an ex-
ample of emphasis on symbolic meaning. The oppressive atmo-
sphere of the Holocaust is generated by a series of architectural 
devices (a puzzling path, dead ends and the black ceiling) (Van der 

Voordt and Wegen 2005). In contrast, Costello argues that this symbolic 
meaning is linked to “visitors’ experience as dialogic interaction” 
(Costello 2013). The experience is anything but comfortable, just as 
Libeskind intended it (Libeskind 2015). Visitors agree. Referring to the 
Garden of Exile Figure 7.3 with its pillars emerging at oblique angles, 
Howard Jacobson says: “Nothing is as it should be here. Every per-
spective nauseates us. The ground won’t stay still and the sky itself 
appears displaced” (Jacobson 2007). Combining these two perspectives 
confirms Dewey’s idea that feeling and meaning are correlated. The 
spatial configurations and materiality of the Jewish Museum gen-
erate an atmosphere, in this case one of discomfort, nausea, dis-
orientation and panic, and in this way express “the oppressive at-
mosphere of the Holocaust.”

At the Museum Insel Hombroich Figures 7.4, 7.5 in Neuss, Ger-
many, the combination of art, architecture and nature is designed 
to enhance the visitor’s experience. Sculptor Erwin Heerich and 
landscape architect Bernhard Korte created a series of pavilions 
and landscapes that form an unusual setting for art exhibition. The 

31  In November 2014, 
the British Royal Academy 
held a debate on the question 
“Is beauty an essential con-
sideration in architecture?” 
https://www.royalacademy.
org.uk/article/debate-is- 
beauty-an-essential-consid-
eration-in-architecture. This 
debate was held in a way that 
echoes the 17th century 
“Quarrel of the Ancients and 
the Moderns.” 

Fig. 7.4 Museum Insel Hombroich: A framed natural 
landscape seen from inside

Fig. 7.5 Museum Insel Hombroich: The works of art 
are exhibited without any information

Fig. 7.2 Jewish Museum Berlin: the openings of the 
 zinc-clad facade evoke a body full of scars

Fig. 7.3 The Garden of Exile, with its pillars emerging 
at  oblique angles, creates a sensation of nausea
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Fig. 7.8 The Barcelona Pavilion: Absence of use that leaves 
the pavilion open to interpretation

Fig. 7.6 Bruder Klaus Field Chapel: Traces of burned trunks 
used to cast the reinforced concrete walls

Fig. 7.7 Bruder Klaus Field Chapel: A monolith that domina-
tes the landscape outdoor climate pervades the interior of the door-less pavilions, 

without air conditioning or artificial light. Visitors experience the 
works in a direct way, as they are exhibited without title or author 
to emphasize the experience of the work itself.  

Presence is the global quality that Peter Zumthor also 
seeks. For him, a building should “not represent anything, just be-
ing” (Zumthor 2010) and thus elicit feelings through its spaces and ma-
teriality. The Bruder Klaus Field Chapel Figures  7.6, 7.7 he designed on 
a farm near Wachendorf in Germany is a compelling example. With 
its open roof and lack of plumbing, bathroom, running water or elec-
tricity, visitors are exposed to natural elements, which heightens 
the experience of the interior atmosphere. Zumthor says that de-
spite his attempts to avoid “premature meaning” during the design 
process, meaning, ultimately, is unavoidable (Zumthor 2013). This might 
very well be the case, for the Bruder Klaus Field Chapel is a mono-
lith that sits on the edge of a field, or, as Simon Unwin argues, “the 
erect monolith stands at the origins of architecture” (Unwin 2016). It is 
an archetype that can have many meanings — marking a place, in-
dicating an alignment with some cosmic event, dominating a land-
scape, embodying the power of a religious creed, partaking in a 
picturesque composition or evoking stories about distant pasts and 
peoples (Unwin 2016). Intentionally or unintentionally, Zumthor’s Chap-
el might convey some of these meanings32. 

Historians and architecture critics play a major role in giving 
meaning to architecture. Looking at one of the most analysed and 
debated works in architecture, the Barcelona Pavilion Figure 7.8 de-
signed by Mies van der Rohe, the many interpretations and theories 
“explain less about what Mies made than they do about what others 
have made of his making” (Dodds 2005). Their analysis is anything but 
neutral, as Godber shows by using two opposing interpretations 
(Godber 1998). While Giedion sees it as “standing quiet but firm in its 
enlightened modernity, as night descended around it” (Giedion 1954), 
José Quetglas considers the pavilion’s “useless, silent, marmoreal 
vacant qualities” as premonitory of Prussian militarism. Giedion and 
Quetglas’ words illustrate that, in this case as well, meaning comes 
after feeling (Quetglas 1988). 

These examples allow us to conclude that architecture is 
nothing other than the global quality of a building. Paradoxically or 
not, architecture is an adjective. However, a building must also have 
what we can call “partial qualities” such as stability, health, security, 
accessibility, energy efficiency, fire safety, an outdoor view, etc. 
These qualities, which concern all users, are expressed in standards 
and norms and are, as such, a mandatory part of building design.

We find similarities when we compare an architect’s posi-
tion relative to a building’s architectural quality and to that of its 
users. The “pervasive quality” of a building or a place felt by users 
is global, as is the architectural quality the architect aims to create. 
Both are the result of similar processes, as both users and archi-

32 Unwin gives several 
20th- and 21st-century 
 examples of architecture that 
“allude[d] to the standing 
stone and employ[ed] its time-
less architectural powers” 
and shows that they are 
mainly in relation to religion.
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tects face problematic situations to which they attempt to ascribe 
meaning and, thus, live an experience. Users’ experiences take 
place in a physical setting that they feel as a whole, while the archi-
tect’s experience reflects his or her total immersion in the subject, 
framework and means. John Dewey already made this parallel be-
tween the user’s position versus that of the architect. For him, the 
perceiver’s activities are comparable to those of the creator (Leddy 

2016). We can better understand this relationship if we consider the 
link between Dewey’s key concepts (experience, situation and per-
vasive quality) and those of architectural theorists. Rowe’s descrip-
tion of design thinking is based on Herbert Simon’s heuristics, which 
draws on Dewey’s pragmatic tradition (Barone et al 1997) and Mer-
leau-Ponty’s notions of “experience” and “situation” (likewise bor-
rowed from Dewey) (Gibson 2016). In the late twentieth century, Jona-
than Hill clearly expressed the same understanding. For him, archi-
tecture is produced by the architect through design, and by users 
through inhabitation and use. Hence, even users play a creative role 
(Hill 1998). This may explain Pallasmaa’s observation that even build-
ings that are not designed by an architect can provoke “a sensori-
ally rich and pleasant atmosphere,” (Pallasmaa 2014). It is users’ inhab-
itation that turns a “specific materiality, scale, rhythm, colour or 
formal theme with variations” into an atmosphere Figure 7.9. 

Taking into account the previous reasoning, we can con-
clude that architectural quality — like emotion — is context-sensitive, 
plural (relative to the many individuals who experience it), both glob-
al (the building as a whole) and local (the spaces that comprise the 
building), processual (linked to the daily interaction of users and 
places) and a continuum between positive (quality, in common lan-
guage) and negative (unacceptable constraints) extremes.

7 . 2 In search of an agreement
Architects and users are not the only actors who make ar-

chitecture. The realization of a building always entails a series of 
phases involving different stakeholders: a client formulates a brief 
outlining the qualitative and quantitative requirements. Based on 
this, designers (architects, engineers and other specialists) create 
a concept and schematic design that (for public buildings) is then 
submitted for competition. Architects then must develop all the 
constructive aspects that one or several construction companies 
will build, and that users will then occupy. Sometimes, a building’s 
life cycle continues with its transformation. In other cases, its life 
ends with its demolition and possible recycling or reuse of some of 
its parts. This generic description of the architectural process high-
lights its key phases: a brief that establishes the objectives and 
criteria for evaluation, several actors / stakeholders performing var-
ious tasks using their own methods, means / tools and a schedule 
of activities.

Fig. 7.9 Users appropriating a public space to create a popular atmosphere in the Vallon neighbourhood, Lausanne
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7 . 2 . 1 The building realization process
In most countries, the building realization process is regu-

lated by a procedural framework that is strongly influenced by spe-
cific laws and practices. For example, comparing building proce-
dures in the United Kingdom33 and Switzerland34, we can distin-
guish five similar phases: 
 1  ) Exploration 
 2 ) Programme and requirements
 3 ) Design 
 4 ) Commissioning and construction
 5 ) Use and management

However, what none of these procedures takes into account is how 
the various actors behave during this process, or how each one’s 
role is goal-oriented according to their appraisal of the situation 
(Wilson and Shpall 2016). Frankfurt mentions that actors identify them-
selves with a desire while performing (Frankfurt 1998). This desire can 
be intentional, goal-oriented or subconscious, which leads us to the 
concept of agency. Agency is an actor’s capacity to act in a given 
environment. For Doucet and Cupers, transposing the concept of 
agency to architecture raises a number of important questions (Dou-

cet and Cupers 2009), for instance, how many agents should we take into 
account? How do they operate? Most importantly, why and with 
what purpose do agents perform their tasks? As we saw earlier, a 
building’s qualities seem to be the obvious, generic answer to the 
last question. In this respect, Biau and Lautier underline that work-
ing with “quality actors” during the realization process is a prereq-
uisite for architectural quality, and that actors’ interactions are de-
cisive to the quality of the result (Biau and Lautier 2009). 

To emphasize the roles of actors, Tombesi organizes the 
workflow based on the output of each work stage (Tombesi 2012). He 
links each of these outputs with an actor, user, client, professional, 
builder or manufacturer, highlighting the importance of iteration 
during certain stages, which reflects how actors collaborate. 
Tombesi claims that design can not only provide answer to a given 
problem, but can also help in formulating “ways to organize the nec-
essary means to achieve such a solution” (Tombesi 2012). Tombesi 
therefore proposes an analytical framework that shows the 
“multi-faceted, socially heterogeneous nature of design in buildings” 
(Tombesi 2012). This framework specifies several groups of categories 
that must be determined35 and that define “a system of design pro-
duction” (Tombesi 2012). Further on, he argues that, based on this frame-
work, the design should and can be treated as a “complex network 
of sub-domains, specialized design contributions as well as nego-
tiated practices” (Tombesi 2012). Here, he raises a critical question: 
“Who should design the project (and not simply the building)?” With-
out answering it directly, he suggests that use of digital infrastruc-
tures could be one way to design projects (Tombesi 2012).

33 RIBA Plan 2013 and 
the Generic Design and 
 Construction Process Proto-
col Model, BIM Enabled MEP 
 Coordination Process, IDP: 
Integrated design process.

34 SIA, KBOB / IPB 
 Standard.

35 The groups of cate-
gories Tombesi proposes are: 
1. Project definition and con-
trol: procurement, operations 
and coalition  
2. Building opportunity gen-
eration: goals, stakeholders 
and resources 
3. Building scope formulation: 
programme, spatial / visual, 
performance and specifica-
tion 
4. Building manufacturing: 
materials / systems, tectonics 
and fabrication 
5. Building erection: testing, 
assembly and site 
6. Building use and mainte-
nance: use, maintenance and 
change

While these arguments in favour of a comprehensive design 
approach of the construction process are compelling, their transfer 
to practice is problematic. In reality, the construction process is an 
ad-hoc effort that involves public and private actors. The latter are 
obliged to respect the legal framework that defines their rights and 
obligations but not the way they interact, which is based on cultur-
ally- established common models. It is therefore difficult to imagine 
them engaging in a design process in which their roles are ques-
tioned and redefined. First and foremost, this would entail under-
standing the meaning of design in general and the design process 
more specifically. However, as we have seen, these complex con-
cepts require at the very least basic architectural knowledge that 
most actors do not have. The implementation of a theoretical-
ly-based design process must bridge the gap between scientific 
knowledge and practice—in other words, a long-term objective. 

7 . 2.2 Builders’ and architects’ analogue positions
In his somewhat older but nonetheless relevant book, Epron 

stresses that the act of building cannot be an ideal process, as it is 
always the result of a “circumstantial and non-systematic encoun-
ter between heterogeneous elements belonging to five domains” 
(Epron 1981): the architectural doctrine, the architectural institutions 
to which the professionals involved belong, the economy and / or 
political structure, the technical aspects of the building process 
(objects, elements and procedures) and the education system.

After thoroughly analysing historical building processes, 
Epron identifies their characteristic features, which are similar to 
those of design thinking discussed above. As building activity is “sit-
uated,” the builder must define the problem to be solved, as “the 
terms of constructive problems are not given” (Epron 1981). Consequent-
ly, Epron defines building activity as “the art of formulating problems” 
and considers technical problems as “the mediation by which build-
ing activity is related to its conditions” (Epron 1981). As the characteris-
tics of a given context do not emerge in an objective way, the build-
er must begin by formulating a hypothesis and choosing methods. 
To formulate this hypothesis, the builder, like the designer, must refer 
to his or her knowledge of construction and construction processes, 
which provides him or her with a set of solutions. Construction ac-
tivities usually involve several builders whose positions differ depend-
ing on their role, the task at hand and the course of their actions. As 
such, these positions are inevitably “conflicting” (Epron 1981). 

The building process is a place for discussion of these con-
flicting positions. During these discussions, the builder tries to ei-
ther maintain conditions that favour his or her position, or change 
them in order to gain an advantage (Epron 1981). Tense on-site discus-
sions between architects and builders is but one obvious example. 
This helps us in understanding why the building process cannot be 
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completely rationalized and should instead be understood as “a pa-
tient or authoritarian search for an agreement between the partic-
ipants” (Epron 1981). Epron’s main point here is that the actors are less 
united by respect of legal norms and standards than by their adher-
ence to a social norm, what Epron calls “rule.” Bicchieri offers a new 
argument in favour of Epron’s understanding by showing that social 
norms do not result from planning but rather from unforeseen in-
teractions between individuals (Bicchieri 2014). He points out that the 
creation of social norms is a learning process through which actors 
“internalize the common values embodied in the norms.” The po-
tential conflict between individual desires and collective goals can 
be resolved only if they succeed in establishing a common value 
system (Wilson and Shpall 2016) through cooperation. 

This means that conflict between actors’ values and inter-
ests occurs within both the design and building processes, and that 
the decisions made are the outcome of this conflict. The design 
and building processes mediate divergent interests, and the de-
bates to which they give rise actually have to do with how each un-
derstands architectural quality. The building owner (the client) also 
plays a decisive role in this debate. The client, as Biau and Lautier 
show, seeks the “quality of the thing sold” (Biau and Lautier 2009) in con-
junction with the needs and desires of its users. For the owner, ar-
chitectural quality is a combination of price, uses, technical quality 
and comfort. As we have seen, architects also search for a com-
promise between the client’s requirements and their own way of 
understanding and approaching architectural quality.

7 . 3 Collaboration for shared qualities
In this final subchapter, we will compare the reasoning and 

conclusions discussed previously in light of the SLB case in order 
to identify critical issues and to make recommendations for ad-
dressing them. 

Generally speaking, the fact that different actors have dif-
ferent perceptions of architectural qualities combined with the de-
sired innovative, experimental nature of the SLB supports the 
 hypothesis presented in the introduction: the need for its realization 
to be an open process. Consistency can only be guaranteed when 
actors and stakeholders engage in a learning process and share 
their points of view. 

7 . 3 . 1 The involvement of actors
Actors’ and stakeholders’ involvement in this kind of iterative 

approach affords them the opportunity to find optimal solutions 
through the mediation of their different or even divergent interests. 
Involving users in the design process is an almost commonplace 
procedure in urban planning in Switzerland. However, the former are 

seldom involved in the architectural design process. As the other 
chapters of this book demonstrate, the smart living lab building is 
exemplary in this sense. Surveys on users’ preferences and levels of 
satisfaction regarding working conditions in the Blue Hall, the “user 
environment” experiment and the involvement of researchers and 
laboratory directors in defining the vision for the building are exam-
ples of user involvement in preparation for the future design brief. 
The involvement of the smart living lab researchers throughout the 
entire process was essential for several reasons. To begin, they were 
able to take part in the materialization of their vision. It also gave them 
an opportunity to offer their expertise in various domains. Finally, as 
future users, they helped to define their preferred atmospheres.

First critical issue: the gap between the atmosphere pro-
posed by designers and what users actually experience 
This first issue is critical in the sense that there is always 

a gap between the atmosphere proposed by designers and what 
users actually experience. The interior perspectives, which are usu-
ally drawn in the preliminary design stage, offer only partial informa-
tion regarding the future setting and lack both the effects of environ-
mental factors (light, temperature, ventilation, noise, etc.) and social 
interactions, which are key factors for generating atmospheres.

As we saw, actors’ adherence to social norms is necessary 
for reaching an agreement. For example, involving construction 
companies at an early stage could allow the builder to enter into 
the negotiations. The “Alliance Contracts in Australia” is an example 
of one such attempt to create a legal consensus between actors 
to align commercial interests with project outcomes (Noble 2010). 

7 . 3.2 Initial stage
By looking at several cases36, we learned that most import-

ant decisions are made in the initial stages. As we saw earlier, the 
definition of the “wicked problem” sets the tone for the rest of the 
process. This corresponds to the formulation of the preliminary 
design brief, which establishes the objectives and the programme. 
For the SLB, the objectives were expressed in the aforementioned 
“Vision of the smart living lab building.” However, they are ambigu-
ous in nature and open to interpretation. Moreover, they are not 
easily understood by designers because of the inherent complex-
ity of academic language. 

Second critical issue: translation of the vision 
into operational objectives
The second critical issue is translating the vision into op-

erational goals. The brief should be generic in order to give design-
ers ample room to interpret the problematic situation and, at the 
same time, formulate innovative solutions. In light of the previous 

36 Case studies: Blue 
Hall in Fribourg, NEXT 21 
Complex project in Osaka 
City (Japan), Research 
 Center ICTA-ICP · UAB and 
Media-ICT building CZFB 
in Barcelona, Sino-Italian 
Ecological and Energy Effi-
cient Building, Tsinghua 
 University, Europa Building 
in Brussels and NEST in 
Dübendorf. 
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discussion, we would like to suggest that the objectives expressed 
in the Vision could be divided into four simple groups of qualities 
linked to use, experimentation, environmental performance and 
context. However, approaching them globally, which is necessary 
for reaching the main objective, i.e. the sought-after architectural 
quality, raises design issues. Environmental performance objec-
tives, for instance, are specific relative to other performance ob-
jectives because of their quantitative nature: “The building will have 
to reach the objectives of the SIA Energy Efficiency Path guidelines 
(SIA 2040).” Their inclusion in the preliminary design brief might 
be problematic because the evaluation of these objectives depends 
on a high level of architectural detail that is not available in the pre-
liminary design. We recommend translating them into qualitative 
requirements, which must be integrated into an environmental con-
cept and correlated with the overall architectural concept. The le-
gal obligation to respect comfort norms — which is part of the us-
ability objectives category — is problematic in the case of the SLB. 
The norms consider an “average” user and ignore the subjective 
nature of comfort and its link with atmosphere described above. 
The study of comfort in office environments in correlation with en-
ergy consumption is currently one of the research themes of the 
smart living lab. Again we encounter the paradox presented in the 
introduction: the fact that the SLB is intended to embody qualities 
that require entirely new know-how.

Third critical issue: programme definition
Defining a programme is the problematic third critical issue. 

The smart living lab, the research centre that will occupy the build-
ing, is not a homogenous entity but rather a horizontal union of re-
searchers from three institutions. Although currently operating in 
a temporary building37, the smart living lab is a young academic 
consortium whose collaboration has only just begun. As such, it is 
still not clear how the researchers from various institutions and lab-
oratories will work together, nor where the various research groups 
wish to be located. If they have separate spaces, how and where will 
they exchange ideas? Most importantly, how do they understand 
the smart living lab and its building? We propose that the pro-
gramme be defined in a generic way so as to give the designers the 
freedom to interpret the given problematic situation and formulate 
innovative solutions accordingly. User involvement in the preliminary 
design stage could provide the necessary feedback for this.

7 . 3.3 Preliminary design stage
All of the previous considerations led to the idea of defining 

an iterative brief that would allow for a gradual attunement of users’ 
requirements and designers’ responses. However, the legal proce-
dure is usually sequential, which as such does not favour an iterative 

37 Since 2015, the Blue 
Hall, which is located in the 
blueFACTORY site, next to its 
future location, has been 
home to the smart living lab.

approach. As the SLB is a publicly-funded building, its design stage 
must respect the rules of public markets. In other words, the pre-
liminary design must be chosen by open competition, which makes 
involving actors in the co-construction of the design impossible. 

Fourth critical issue: type of procedure
This raises a fourth critical issue: that of implementing 

a procedure that facilitates collaboration between users, stake-
holders, designers and experts. For this, we suggest transposing 
the “Parallel Studies Commission” model (in French “Mandat 
d’études parallèles – MEP”). An approach often used in Switzerland 
for urban design competitions, MEP are useful in projects that re-
quire a direct dialogue between an expert panel and participants, 
as in the SLB case. However, even in this case, the decision is ulti-
mately made by an independent jury. 

Fifth critical issue: jury selection
The fifth critical issue is the jury selection. The jury should 

be selected based on the SLB’s objectives. In other words, its mem-
bers should have skills in the areas of use, experimentation, energy 
efficiency and architecture. At this point it is important to come 
back to the actors’ — in this case, the jury members’ — subjective 
view of architectural quality; this means that the organizers of the 
MEP must clearly present their intentions to the jury members to 
allow for a comprehensive understanding of the SLB case. 

Sixth critical issue: decision-making procedure
The sixth critical issue is how the jury makes its decision. 

Based on the interpretation of architectural quality presented here, 
the evaluation process cannot depend on an “averaging” of partial 
qualities (i.e. checklist), as some might give rise to contradictory 
situations. For example, concerning the experimental aspect, the 
vision states that the building “should be designed for incremental 
growth and redefinition of use.” Hence, the designers must provide 
technical and construction solutions that will allow for this type of 
transformation. However, transforming part of a building is likely to 
affect users’ typical behaviour and comfort. Consequently, ade-
quately assessing the situation should take the form of a critical 
debate between jury members that considers both the qualities 
desired for the SLB and the jury members’ points of view (Hanrot 2005). 
Their decision at the end of the preliminary design stage is critical.

Seventh critical issue: targeting architectural and 
life cycle environmental qualities
One particular aspect of the SLB project is linked to the goal 

of creating a building that has both architectural and lifecycle en-
vironmental qualities. This is a seventh critical issue, as buildings 
that are environmentally performant tend to lack architectural qual-
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Fig. 7.10 A clinical atmosphere reigns in the offices of the 2226 Building ities and lead to user discomfort (Ortiz et al 2017). One of the main rea-
sons for this is the idea that environmental performance is merely 
a technical issue, which leads to myriad high-tech devices and sys-
tems and ultimately stereotypical solutions imposed by various 
standards and labels. However, as we have already seen with Epron, 
the technical problem is not an objective one, as the act of building 
is always circumstantial and depends on a specific context and the 
available resources. Complying with the requirements of a “green” 
label is not enough to create sustainable architecture if the building 
is not conceived of as a whole, in other words, if environmental ob-
jectives are not considered relative to other objectives. The fact 
that the architectural concept is often developed prior to the envi-
ronmental concept is another reason buildings often lack both ar-
chitectural and environmental qualities.

Eighth critical issue: lack of collaboration between 
architects and engineers
The eighth critical issue is usually a result of architects’ and 

engineers’ failure to collaborate during the design process. We can 
resume this long-debated issue by highlighting the fact that their 
approaches and thinking as regards design differ greatly. Architects 
have an incremental, iterative approach that focuses on qualitative 
aspects, whereas engineers solve “well-defined” problems that gen-
erally target a building’s quantitative aspects. Of course, architects 
work on quantitative aspects as well. By defining a building’s spac-
es, they position and dimension its material elements (structure, 
partitions, envelope, equipment, etc.). In reality, there is an intrinsic 
connection between qualitative and quantitative architectural ele-
ments, as Bordron argues is the case for the relationship between 
quality and quantity in general (Bordron 2011). This means that environ-
mental engineers should also work on qualitative aspects and, most 
importantly, that the architectural and environmental concepts 
should be developed simultaneously. The collaboration between 
Jürgen Stoppel and Lars Junghans (Baumschlager Eberle Architek-
ten) in the initial stage of the design process for the “2226” building 
Figure 7.10 in Lustenau, Austria, is a notable example of this. This pas-
sive building — which has neither a heating nor a cooling or ventila-
tion system — uses the thermal inertia of its thick walls made of 
efficient bricks (Baumschlager Eberle 2017).

As mentioned at the beginning of the chapter, the discus-
sions regarding architectural quality and the building realization pro-
cess cannot and do not provide definitive answers. For better or for 
worse, real architectural processes are open to unforeseen events. 
Instead, these discussions offer a framework and a set of questions 
that, in the case of the smart living lab’s future building, will hopeful-
ly improve a shared understanding and facilitate collaboration be-
tween the actors involved. How can we ensure collaboration? How 
can we implement a legal procedure to facilitate it? How can we 
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create shared qualities? How can we involve designers and import-
ant decision makers in this adventure? How will designers and oth-
er actors materialize the SLB vision into an actual building with ar-
chitectural qualities and atmospheres that will stimulate interdisci-
plinary exchanges between researchers? How will architects and 
engineers work together to develop coherent architectural and en-
vironmental concepts? How to involve all of the stakeholders 
throughout the entire process? These are the challenges designers, 
decision makers and users will face from this point on. Ultimately, 
an optimistic interpretation of the Babel tower metaphor hinges on 
collaboration that itself depends on creating trust and mutual re-
spect between actors. This is not so much a scientific challenge as 
a human and social one that is rarely met in practice.
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