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With this volume we present 24 contributions to the philosophy of design. Design is 
an emerging topic in philosophy and not yet one on which work is shaped by a com-
mon set of questions or by an academically entrenched discipline of philosophy of 
design. We therefore consider it an effort in itself that we can present 24 contribu-
tions. Throughout the years we have approached in our careers design from our 
separate disciplinary perspectives and probed whether design was becoming a more 
general topic of philosophical reflection. One of us (Pieter) is working in a philoso-
phy department and analyzed design as part of a larger project within the philoso-
phy of technology. This has led to a predecessor volume on the philosophy of design 
(Vermaas et al. 2008), to analyses of design (Houkes and Vermaas 2010), to joint 
work with design researchers on the structure of design (e.g., Vermaas and Dorst 
2007), and to the creation of the Design Research Foundations book series, in which 
this volume has appeared. The second of us (Stéphane) has worked first as a ‘phi-
losophy applied to design’ teacher (Vial 2015c) and now  is working in a design 
department and in a design research center. He analyzed design from a phenomeno-
logical perspective and contributed to developing the knowledge of design in 
France. These efforts led to a monograph about how to design affects, structures, 
and frames experience (Vial 2010) and to the founding of the French-speaking 
journal Sciences du Design edited by Stéphane (Vial 2017).1

Our separate work may be taken as proof that design has found its way to phi-
losophy, yet when teaming up we discovered a more substantial interest. A call for 

1 http://www.sciences-du-design.org

http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73302-9_1&domain=pdf
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contributions on the topic following a successful conference track on philosophy of 
design in the 2015 11th European Academy of Design Conference in Paris, France, 
produced close to a hundred reactions. The 24 contributions in this volume grew out 
of this large response. Still philosophy of design is at this moment not an entrenched 
discipline. The authors of the contributions to this volume are not working within a 
common discipline and are not drawing from shared earlier thinking or shared 
approaches and methods. Rather authors are originating from a spectrum of differ-
ent disciplines, ranging from philosophy to design research, and from product 
design to architecture. This makes the current volume a diverse one presenting work 
on design from different perspectives, raising different issues about design, and 
 having different expectations of what is to be achieved by a philosophy of design. 
Avoiding the trap to use our editorial roles for defining what true issues, methods 
and goals are for the discipline, we present the 24 contributions primarily in an open 
and constitutive way. The value of this volume lies in opening up the philosophy of 
design, and not in closing it down by announcing what its final structure will be. 
However, we will introduce the work included in the volume and say something 
about the different research traditions it originates from. And we can offer our per-
sonal perspectives and interests in the philosophy of design, for sharing our enthu-
siasm, and for opening the debate on what a philosophy of design can do and deliver. 
Our academic perspectives can be said to be grounded in philosophy (Pieter and 
Stéphane) but also physics (Pieter) and psychology (Stéphane).

1  From Philosophy and Physics to Design

The academic perspective that comes with physics includes a continuing urge to 
explore unknown phenomena and the belief that these unknown phenomena can 
eventually be captured, described, and understood. It also comes with a more tradi-
tional philosophy of science perspective on knowledge, on science, and on scientific 
progress. For instance, Pieter’s PhD on the philosophy of the enigmatic physical 
theory of quantum mechanics (Vermaas 1999) was not aimed at emphasizing the 
enigma but at analyzing it and exploring ways to understand and describe the reality 
to which quantum mechanics may refer. And the assumption that this understanding 
and description is possible was beyond doubt.

When analyzing design with this physics mindset, claims in design research 
about its specificity become challenges rather than warnings that further analysis is 
spurious. Nigel Cross’ (2006) claim that design defines a third culture separate to 
C.P. Snow’s two cultures of the natural sciences and the arts, leads with this mindset 
to the task to characterize this specificity. The views that design expertise is close to 
a sui generis skill that people can acquire only through studio teaching and lots of 
practice, translates into attempts to understand this expertise. And taking up these 
challenges does not imply squeezing design into the mold of science or of art, but to 
looking in detail to how design researchers themselves describe design, through 
cases and through design methods. For, in fact, design researchers are already for 
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decades capturing the specificity of design problems and the specificity of the 
 reasoning designers employ to address these problems. And the more recent design 
thinking movement may be seen as a movement that describes in detail (or in sim-
plicity) how design reasoning works, for this movement includes an effort to scale 
design from a skill mastered by a few trained experts to an approach that can be 
employed by all, which in turn requires explaining design reasoning to all.

Similar challenges appear when considering design research itself. When 
Christopher Frayling (1993) claims that design enables a type of research through 
design that differs from more traditional forms of scientific research, the physics 
mindset drives towards the challenge of capturing this new way of doing research. 
Second, from a philosophy of science perspective questions can be raised about the 
epistemic value of design methods. Can these methods be validated for their claims 
about how design problems are to be addressed, and is there design specific research 
methodology needed for this validation? In design research the general view seems 
to be that the use of design methods by designers is too erratic for ever allowing 
systematic research on their effectiveness, yet some efforts are already made within 
design research towards taking up validation (e.g., Seepersad et al. 2006). Finally, 
when design researchers claim that research on design has quality indicators differ-
ent to such indicators for scientific research, the challenge is to find those indicators. 
In architectural research this challenge has been addressed (Van der Hoeven 2011).

When Pieter took up a position in philosophy of technology at the Philosophy 
Department of Delft University of Technology, this physics perspective led to a first 
attempt to a generic characterization of design as the development of use plans for 
technical artefacts for realizing goals (Houkes and Vermaas 2010). Aligning with 
Herbert Simon’s (1996, p.  111) general definition that “everyone designs who 
devises courses of action aimed at changing existing situations into preferred ones”, 
this characterization puts emphasis on the teleology of designing, and sees the 
description of the artefact itself as a subsidiary activity in designing. This character-
ization was, however, neither meant as definite nor as complete, since it is also part 
and parcel of physics that a model or theory of a phenomenon is presented within 
the research community as a first effort rather than as the ultimate truth. Hence the 
characterization of design is available for improvement, yet meant as sufficiently 
detailed for addressing the set of questions in the philosophy of technology the 
Philosophy Department of Delft University of Technology was working on. The key 
observation underlying these questions was that technical artefacts are philosophi-
cally interesting entities since they have a dual nature by necessarily combining in 
their description structural and intentional concepts (Kroes and Meijers 2006). This 
dual nature defines the challenge to analyze how designers forge the relation 
between the structural and the intentional in technical artefacts. And the reasoning 
in design was taken to be a process by which designers realized this combination 
and bring teleology in the material world through translating goals of clients in 
descriptions of physical entities (Houkes and Vermaas 2010).

Design is increasingly taking center stage in the philosophy of technology. The 
emerging efforts to arrive at responsible innovation and at technologies that are 
respecting or even realizing our moral and societal values, advance design not only 
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as a process for translating goals of clients in physical entities, but also as a process 
for realizing moral and societal values, from privacy and transparency in ICT to the 
good life in architectural urban designs (Friedman et al. 2006; Van den Hoven et al. 
2015). This design for values approach in philosophy of technology matches quite 
closely with the advancement in design research of design thinking and the emerg-
ing generalization of design from products to product-service systems. Again from 
a philosophy of science perspective questions do emerge. What is the structure of 
design methods for designing product-service systems and for designing for values? 
What is the specificity of these design methods as compared to methods in the 
sciences? How can these methods be validated, now not only from a research- 
methodological point of view but also from a societal one? In previous decades 
philosophy of technology has abound in challenging the idea that humans can shape 
reality to their wishes by engineering design, leading to notions as a technological 
fix taken as an (ineffective) attempt to resolve a societal issue by technological 
means (Volti 1992) and the design fallacy as the (false) idea that designers can 
determine the use of the products they design (Ihde 2008). Contemporary design 
thinking is in that sense just a new form of an old modernist ideal, which requires a 
critical analysis in a philosophy of design.

2  From Philosophy and Psychology to Design

The academic perspective that comes with philosophy and psychodynamic psychol-
ogy includes both a strong taste for concepts, for clear and distinct ideas, and the 
belief that secondary psychic processes (as judgment, reasoning, thinking, et cetera) 
are infiltrated by primary psychic processes (as wishes, anxiety, and fantasies). This 
is why it also comes with a more continental phenomenology perspective on subjec-
tivity and human experience. For instance, Stéphane’s PhD on the structure of the 
digital revolution (Vial 2012) was a philosophical inquiry into the technical struc-
tures of perception. It focused on how technical artefacts condition the way in which 
the world appears to us and in which phenomena are given to us, especially in an 
information age where the process of appearance is reshaped by digital technology. 
This approach can be characterized as a techno-transcendental phenomenology 
(Vial 2013) and marks a departure from postphenomenology (Ihde 1990; Verbeek 
2005), which stipulates that technologies mediate our relationship to things. Techno- 
transcendental phenomenology instead seeks to render more perceptible the overall 
transcendental technical nature of appearance, as historically determined by an era’s 
technical culture. Just as Jacob von Uexküll (1934) urged us to imagine each animal 
as surrounded by a sort of soap bubble that represents its milieu related to its biologi-
cal circumstances, we must imagine human beings from a given historico- technical 
period as occupying a sort of phenomenological soap bubble, or techno-perceptual 
vessel, that is profoundly unique and determined by that period. For instance, being 
born and raised in the current digital “soap bubble” is phenomenologically different 
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from being born and raised in the mechanical “soap bubble” of the Nineteenth 
Century. This is the main idea of the “ontophany theory” as presented in (Vial 2013).

In such a perspective, design can be considered as a creative phenomenology or 
a phenomenology by practice: it produces unprecedented modes of appearance 
through various types of effects (Vial 2010; Vial 2015a). What is important in design 
is not how objects look but how they produce effects that condition experience.

The techno-transcendental phenomenological perspective on design was an 
attempt to define what design is from a ‘reception’ point of view, which is usually not 
so much considered by design researchers. The international design research move-
ment traditionally restricts the scope of the design act to the “conception” part of it, 
which deals with the specific logics and processes that designers adopt when doing 
design. Kees Dorst noted that “within design research, the emphasis on the process of 
design is still overwhelming” (Dorst 2008).  Alain Findeli (2010, p. 289) showed in a 
clear manner that “the ‘conception’ part is only one of the two main moments or con-
stituents of a design project, the ‘reception’ part being the other one”; indeed, “the 
design act is incomplete if we do not address what happens to the project’s output 
once it starts its life in the social world”. From such a perspective, design as a topic for 
philosophy could be considered both as a process (conception) and an experience 
(reception). Design* – the star indicates the broadened meaning – is not only some-
thing we do, it is something we live. This is the angle that was adopted at the University 
of Nîmes, the university where Stéphane took up his current position, through the 
PROJEKT Design lab, a research center for design and social innovation.

This phenomenological perspective was in a natural way combined with the 
shared claim for the specificity of design, which in Nîmes is called the “epistemo-
logical originality of design” (Findeli 1998; Vial 2015b). The task to characterize 
this specificity does not only concern design as a process but also design as an 
experience. What is the specificity of a design experience? How to define it? In 
which way differentiates it from an art experience or a scientific experience? These 
are the kind of questions that must be addressed by a design phenomenology. A first 
conceptual attempt was developed with the notion of “effect of design” (Vial 2010; 
Vial 2015a), which was used as a tool to define three criteria to differentiate design 
and non-design from a reception point of view. This research would need more 
development in a global philosophy of design in order to elaborate more on what is 
design as an experience.

At the University of Nîmes, in the PROJEKT research center, we made the 
choice for a cross-disciplinary approach by building a team composed of philoso-
phers, semioticians, ethnographers, sociologists, and communication experts, who 
also are for the most of them design practitioners or, at least, intimately connected 
with design practice and practitioners. Our angle is social design in a broad sense, 
ranging from service design to design for policy. This choice comes with a couple 
of questions. What is social design? Is design ‘social’ by nature? What does it mean 
for design to be ‘social’? How to define ‘social’? Is there in social design a philoso-
phy of society and of social change? If yes, how is it different from how the social 
sciences approach society and social change? If yes, what kind of philosophy is it? 
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Is it about ontology, logics, ethics, or politics? Can social design be an applied 
philosophy or a realization of philosophy? And so on.

3  What Design and Philosophy of Design Can Do

The questions we discussed in the two previous sections are not defining an exhaustive 
list of issues that a philosophical reflection on design should focus on. These ques-
tions have their origin in the disciplines the two of us work in and the disciplines we 
come from, hence cover at most a part of this list. Design is an emerging topic for 
philosophy, and the time has come to let interested researchers set the agenda and 
let it evolve to a strong discipline of philosophy of design, as we have strong disciplines 
of philosophy of science, philosophy of art, and philosophy of technology. And for 
exploring the issues that a philosophy of design has to take up, we may draw from 
other philosophical disciplines as we do and as is done by the authors in this volume. 
Yet for avoiding possible biases, we propose to not consider philosophy of design as 
a branch of the philosophies of science, of art, or of technology, but approach it as a 
discipline of its own, with its own schools of thought, its major concepts, its contro-
versies, and at one day, its own history.

An argument for propelling this development of a philosophy of design can be 
derived by comparing the questions we ended up with from our respective back-
grounds. This argument fits the contemporary approach to evaluating academic 
research by its relevance to society, and concerns the possibility of addressing soci-
etal issues by design. Both the philosophy of technology and the phenomenological 
perspectives lead to efforts to actively address these issues by, respectively, design 
for values and social design. Yet from the philosophy of technology perspective one 
can also raise doubts about this possibility by referring to the earlier mentioned 
criticisms of the idea that humans can shape reality to their wishes by design. Hence, 
given that designers are currently embraced as the new innovators in technology and 
society, an analysis is needed of what design actually can do.

It may be argued that design for values and social design are not instances of a 
technological fix in the original sense (Weinberg 1966) since these new design 
approaches do not aim at solving societal problems with merely technological 
means. Design for values and social design may be taken as different by addressing 
societal problems with insights from ethics and the social sciences. Yet this does not 
yet establish that design for values and social design will always be successful. 
Even more traditional engineering design may fail in solving its problems (e.g., 
Petroski 1992). Hence, it may be expected that also design for values and social 
design can be unsuccessful, since societal issues are well-known as ‘wicked problems’ 
(Rittel and Webber 1973). Wicked problems are essentially unique problems for which: 
(i) there is no definite formulation (stakeholders cannot agree on the  definition); (ii) 
solutions are not true-or-false, but better or worse; (iii) solutions are numerous and, 
when implemented, change the way to formulate the problem (Ritchey 2013). This 
possibility raises questions for a philosophy of design.

P. E. Vermaas and S. Vial
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Research-methodological questions concern the effectiveness and efficiency of 
design for values and of social design. This involves developing the concepts and 
criteria to determine whether design projects in the societal realm are successful. 
And it involves developing research methods to assess how efficient methods for 
design for values and social design are (Vermaas 2016). Addressing such questions 
would require more empirical work about how often design for values and social 
design fail and a more transparent proposition to society about how successful such 
design may be taken to be.

With the expectation that design for values may fail, follow-up questions emerge 
ranging from epistemic to ethical ones. A first set of questions may concern deter-
mining conditions under which design for values and social design may be assumed 
to be (more) successful. A second set of questions is about the analysis of failures of 
such design, understanding whether factors that may lead to failures are related to 
the extension of design from the technical realm of engineering to the societal 
realm. A philosophy of design may also aim on this point at more constructive 
results, as means and suggestions for improving the effectiveness of methods for 
design for values and for social design.

A third set of questions concerns the epistemic and moral grounds to offering 
design for values and social design. Given that it may fail, what are factual and 
moral conditions that reasonably should be satisfied before design for values and 
social design can be offered for addressing societal problems? Also if it would be 
successful always, design for values and social design may mean that society is 
subjected to large scale experiments (Van de Poel 2013) in which social structures 
are modified. Specifically because design thinking methods allow challenging and 
changing the initial problem statements of clients through social and emphatic 
research methods and through reframing, doing design for values and doing social 
design may involve not delivering what clients initially aimed at. This means that 
society has to accept unexpected solutions, for instance when design is taking up 
wicked societal issues that may require to changing the problem definition while 
addressing it. Determining what the moral grounds for such experiments and 
changes are will be a challenge for a philosophy of design.

4  Overview

The 24 contributions to this volume include chapters that take up the question of 
what design can do, and these are brought together in the final part of the volume. 
Before giving an overview of the topics taken up in this volume, we draw attention 
to the methodological diversity of the different contributions. As we said, the authors 
of these contributions are originating from a spectrum of different disciplines, ranging 
from philosophy to design research, and from product design to architecture. And 
this diversity is reflected by the diversity in the methodology and argumentative 
styles used in the contributions. Drawing hard distinctions between the contributions 
by means of disciplinary background would amount to an unproductive typecasting 
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of authors, to ignoring that some authors are already combining approaches from 
both philosophy and design research, and to overlooking that some of the chapters 
are the result of collaborations between philosophers and design researchers. Still 
one can encounter in this volume chapters that are more pronouncedly philosophi-
cal and chapters that are more clearly design research, which may sometimes not be 
comfortable for the reader since we here are facing different intellectual traditions.

Chapters within philosophical traditions typically draw more extensively from 
philosophical resources and are in their use of resources of design research more 
selective, focusing on a few key texts rather than on the latest state of the art. Such 
chapters are moreover putting emphasis on the structure of the arguments that are 
advanced and typically describe and discuss cases of design in more cursory ways. 
Furthermore, philosophical chapters are generally more speculative, they build 
arguments on concepts and develop theoretical frameworks that can have an empiri-
cal side which is not always easily visible, or that are not directly related to a design 
practice. Such chapters can sometimes appear as somewhat abstract for readers 
accustomed to the intellectual traditions in design and design research. As Alfred 
North Whitehead used to say, philosophy is “the endeavour to frame a coherent, 
logical, necessary system of general ideas in terms of which every element of our 
experience can be interpreted” (Whitehead 1978, p. 3). Building a system of general 
ideas in terms of which every element of design practice and experience could be 
interpreted is, to say it mildly, a difficult task and for sure a project that is still at the 
beginning. Nevertheless, Whitehead’s characterization of philosophy implies that 
philosophers working on design would benefit from being educated in design or 
from being simply acculturated to it. Reversely, it implies that designers and design 
researchers in philosophy of design would benefit from developing their ability and 
taste to speculative philosophy. “The study of philosophy is a voyage towards the 
larger generalities” (Whitehead 1978, p. 10). It requires us to accept changing our 
relation to language. “Every science must devise its own instruments. The tool 
required for philosophy is language. Thus philosophy redesigns language in the 
same way that, in a physical science, pre-existing appliances are redesigned” 
(Whitehead 1978, p. 11). This is why the technical language of philosophy is the 
basic component of all philosophical methods, which usually comes with conceptual 
abstraction.2 By doing so, some chapters of this volume try to build contributions to 
philosophy of design either by philosophizing about design or philosophizing about 
concepts that can make sense for design.

Chapters following approaches from design research are instead regularly focusing 
on specific cases of designs or of design processes, and put emphasis on  understanding 
the richness of such cases for deriving conclusions from this understanding. Instead 
of building a system of general ideas in terms of which every element of design 
practice could be interpreted, such chapters try to draw a general idea from a design 
practice case or set of cases. By doing so, these chapters contribute to philosophy of 

2 “The technical language of philosophy represents attempts of various schools of thought to obtain 
explicit expression of general ideas presupposed by the facts of experience” (Whitehead 1978, 
p. 12).
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design either by exemplifying an idea through design projects or by reusing a 
philosophical idea in a design practice.

As there is no generally accepted methodology and writing style in philosophy, 
we anticipate that there will also not be one single argumentative approach emerg-
ing in the philosophy of design; rather we expect that design research will enrich the 
pluriformity of such approaches in the philosophy of design. Yet, when considering 
this volume, the reader may benefit from realizing that this pluriformity does exist.

The volume starts in a more basic manner with four contributions on design con-
cepts. In Chapter “A Philosophical Approach for Distinguishing “Green Design” 
from Environmental Art”, Sue Spaid takes a look at how design’s outcomes differ 
from those of artistic actions by distinguishing “Green Design” from Environmental 
Art. In Chapter “Scratching the Surface: “Appearance” as a Bridging Concept 
between Design Ontology and Design Aesthetics”, Annina Schneller offers a con-
ceptual essay about the special ingredient that makes an artefact a design object and 
asserts that any definition of design objects necessarily includes their appearance. In 
Chapter “The Varieties of Good Design”, Salu Ylirisku and Mattias Arvola adopt six 
senses of goodness as discerned by the logician Georg Henrik von Wright for ana-
lyzing the concept of good design. Finally Chapter “Collisions, Design and The 
Swerve” by Jamie Brassett and John O’Reilly is devoted to an examination of the 
role, value, and applicability of the concept of collision to design through The 
Swerve, Lucretius’s clinamen, and how it helps understanding design as a creative 
process.

The second part of the volume is about the thinking processes that constitute 
design. Thomas Wendt opens in Chapter “Arational Design” with a critical analysis 
of a construal of design thinking as rational thinking and argues for an arational 
understanding of design. Chapter “A Case for Graphic Design Thinking” by 
Katherine Gillieson and Stephan Garneau argues for a broad view of graphic design 
thinking as a distinct approach to problem-solving by presenting seven characteris-
tics pertaining to graphic design thinking in particular. In Chapter “The Role of 
Abduction in Production of New Ideas in Design”, Lauri Koskela, Sami Paavola, 
and Ehud Kroll consider abduction in design, drawing from work by C.S. Peirce, in 
philosophy of science and in design research. Chapter “Lively Objects: Designing 
Science Exhibits with John Dewey” by Kim Kullman discusses John Dewey’s work 
on experience and experiment, and applies it for analyzing reasoning in the design 
of exhibitions at the Exploratorium science museum in San Francisco. Chapter 
“Sketch Representation and Design as Generative Transformation” by James 
Andrew Self and Gabriela Goldschmidt analyses design as a generative, transforma-
tive act and discusses the role of sketching during the conceptual ideation phase of 
design. And in Chapter “Models in Engineering Design: Generative and Epistemic 
Function of Product Models” Claudia Eckert and Rafaela Hillerbrand end this sec-
ond part by considering the role of models in design and argue that this role is much 
broader than that of representation as is emphasized in the philosophy of science 
literature on models.

The third part of the volume brings together three chapters on design aesthetics 
and design phenomenology. Virginia Tassinari opens in Chapter “Notes for an 
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Aesthetics of Social Innovation: A Reading through the Lenses of Jacques Rancière’s 
Philosophy” with a reflection on how such a sustainable aesthetics, rooted in Jacques 
Rancière’s concept of partition of the sensible and in the DESIS network experi-
ence, could be considered as a driver of social and behavioral change. Chapter 
“Conceptualizing Aesthetics in Design: A Phenomenological Framework” by Mads 
Nygaard Folkmann analyses aesthetics as an approach to understand how design 
frames experience and enlarges aesthetics beyond the classical limited sensual 
dimension by including also experiential and cultural aspects. Chapter 
“Phenomenology in Spatial Design Disciplines: Could it offer a bridge to sustain-
ability?” by Emina Kristina Petrović, Bruno Marques, Natasha Perkins, and Guy 
Marriage ends this third part: it proposes that the philosophy of phenomenology is 
both applicable and necessary for a deeper and more integrated approach to spatial 
design disciplines in a world that aspire to be sustainable.

The fourth part is on design research and design epistemology. It starts with 
Chapter “The Specificity of Design Research: How practice-based design knowl-
edge can enter the Great Archive of Science” by Paolo Volonté, Lucia Rampino, and 
Sara Colombo, which is an inquiry on the specific nature of design research consid-
ered as research-through-design. In Chapter “Design Research as a Meta-Discipline” 
Anne Caplan analyses research enabled through design projects using Henri 
Lefebvre’s notion of meta-philosophy. Dingmar van Eck relates in Chapter “On 
Testing Engineering Design Methods: Explanation, Reverse Engineering, and 
Constitutive Relevance” work in philosophy of science on mechanistic explanations 
with design methods for reverse engineering and design optimization, and argues 
that this relation provides a constraint for assessing these design methods. In Chapter 
“Research in Interior Architecture: Interdisciplinary Viewpoints and Research 
Approaches” Ann Petermans, Jan Vanrie, and Kris Pint consider interior architec-
ture and argue that the diversity of bodies of knowledge used in this discipline calls 
for a similar diversity in approaches to studying it. The interdisciplinary nature of 
current design resurfaces in Chapter “The Philosophical Underpinnings of Design 
Theory” where Anne-Françoise Schmid analyses more generally the philosophical 
and epistemological frameworks needed for understanding design.

The fifth part is on sustainability and ecology in design. In Chapter “Effects of 
Design and Sustainable Design of Technical Artefacts”, Karina Vissonova proposes 
to form a consistent understanding of what should fall under the ‘sustainable design’ 
kind and what should not. Chapter “Ecological Design as an Ecology of Love: 
Epistemological and Ethical Implications” by Gonzalo Salazar and Seaton Baxter 
is an attempt to synthesize a new epistemology of design called an ‘ecology of 
design’ and argues that design become ecological only when its praxis is mainly 
commanded by the emotion and ecology of love. Finally, Chapter “Scales of Design: 
Ecodesign and the Anthropocene” by Victor Petit and Bertrand Guillaume offers an 
essay on the encounter between design and the global environment in the 
Anthropocene and more particularly look at the issue of scales in the context of the 
ecological crisis.

The final part of the volume on design, politics, and society brings us back to our 
question of what design can do. Chapter “Governmentality, Technologies, & Truth 
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Effects in Communication Design” by Katherine Hepworth argues that communi-
cation design knowledge and artefacts are inherently governmental through 
Foucault’s theories of discursive technologies, truth effects, and governmentality. In 
Chapter “The Black Book: Emilio Ambasz’s University of Design”Matthew Holt 
describes a proposal in the 1970s by the architect and product designer Emilio 
Ambasz to establish a new research institution that puts design center stage to our 
understanding of our human made reality, and analyzes the responses these efforts 
elicited in academia. Finally Paul A. Rodgers and Craig Bremner end in Chapter 
“The Design of Nothing: A Working Philosophy” with a sharp critique of what 
design actually has brought and can bring to humanity.

We hope that together these 24 contributions may give the reader a rich source to 
the emergent discipline of philosophy of design. Still, as we said, this philosophy is 
not yet an entrenched discipline with a shared basis or common approaches and 
methods. The contributions therefore do not make up a coherent contribution to the 
philosophy of design, but may better be seen as a substantial effort of exploring and 
trailblazing the scope of the discipline and demonstrating its richness and broad-
ness. The contributions moreover cannot be taken as exhausting the scope of the 
philosophy of design; topics as the ethics of design and the ontology of the designed 
world are not or under-represented. Hence, in addition to offering 24 contributions 
to the philosophy of design, we hope this volume will be a basis for further work 
towards establishing a flourishing, rich, and more coherent and complete discipline 
of philosophy of design.
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Abstract In this paper, I begin by analyzing several environmental design projects 
that are difficult to distinguish from environmental art projects, so as to tease out 
obvious distinctions between these two fields’ practical aspirations. I then employ 
Arthur Danto’s Theory of Action, as described in his 1979 essay “Basic Actions and 
Basic Concepts,” to show how design’s outcomes differ from those of artistic 
actions, even though both effectively entail actions. Unlike design actions, artistic 
actions prompt interpretations or greater reflection, since artwork meanings are 
comparatively polyvalent. I next discuss what Bruno Latour describes as the semi-
otic question of meaning, in particular, the relationship between the designer’s guid-
ing principles and his/her design’s implicit values, which articulate those principles. 
I then discuss the importance of design’s entwining conception and making. Lastly, 
I return to the urgency awaiting environmental designers, whose most successful 
nature-based solutions, whether sustainable architecture, large- scale public works, 
or edible foodstuff will result from either efforts to recover “lost” practices or inno-
vative strategies for translating nature’s processes. “Green designers,” especially, 
owe it to their public to tap what Latour terms design’s normative question, so as to 
optimize resource management and sustainable design.

Keywords Nature-based solutions · Environmental · Normative · Good design

1  Introduction to the Problem

These days, there’s a growing interest in what is primarily termed nature-based 
solutions, but is also known as “green infrastructure.” In 2016, the European 
Commission (EC) selected scores of demonstration projects that it plans to fund to 
the tune of €40 million, which conveys the significance of this burgeoning field, 
especially since the EC aims to target income-generating projects that can be 
implemented widely, so as to multiply their economic benefits across Europe. This 
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represents an especially positive opportunity, on the heels of a decade that has 
already witnessed the adoption of scores of environmental practices from phytore-
mediation to hybrid cars, renewable energies, and aquaponic/aeroponic urban 
farms; all designed to address consumer concerns regarding land loss, greenhouse 
gas emissions, and sustainable living. For the purposes of this paper, environmental 
design (a.k.a. “green design”) engenders environmentally-friendly products (inde-
pendent of scale) whose designs can be taught, improved upon, and applied broadly, 
whereas environmental artworks are typically prototypes, one-off solutions, initi-
ated by artists to redress a particular site’s environmental issues, which they expect 
others, especially designers, to eventually copy.

Recent attempts at “green design” include: architects Stefano Boeri’s Milan twin 
towers hosting 730 trees (2014), Jean Nouvel’s Sydney skyscraper draped with 
Patrick Blanc’s hanging gardens (2013), Herzog and de Meuron’s similarly- 
decorated Pérez Art Museum Miami (2013), Renzo Piano’s California Academy of 
Sciences (2008), and Dominique Perrault’s Bibliothèque national de France (1996); 
Stefan Sagmeister’s edible typefaces; product designer Thomas Heatherwick’s 
London Garden Bridge; Kona Design’s Pasona-Tokyo’s indoor office farm (2010); 
plus vertical farms developed by: Singapore’s Sky Green (2012); LA Urban Farms 
(2015); and ZipGrow for the U.S. Pavilion at Expo 2015 Milano. Even commercial 
real-estate developers are recognizing the demand for roof gardens, locally-grown 
food, and buildings that capture and store rainwater, recycle grey water, and cleanse 
stormwater; leaving thousands more examples of green infrastructure as either 
under consideration or in the pipeline around the globe.

At first glance, it doesn’t really seem as though environmental design oriented 
toward nature-based solutions presents any philosophical conundrums, let alone 
contributes anything of value to philosophy of design discussions. There’s no real 
reason to doubt that these projects qualify as design. Furthermore, I don’t imagine 
too many people squabbling over whether designers actually deserve credit for 
projects in which horticulturalists, botanists, and engineers play more significant 
roles than do the award-winning architects, product designers, and graphic designers 
who hire them for their expertise. Few would charge designers as “unethical” for 
seeking out collaborators, so long as they remunerate experts who both beef up the 
winning proposal and carry out a firm’s bid by managing construction projects that 
design firms themselves are ill-equipped to implement.

Some might worry that greening-strategies are rather a trendy maneuver, pro-
posed by greedy designers who just “follow the money,” climbing aboard a green 
gravy train, primarily because this is what futuristic Asian developers and future-
oriented European nations fund these days. Some see green infrastructure as a 
design strategy especially geared toward making people feel happy, since scientific 
studies show that human beings feel their happiest (best) when surrounded by 
nature, or at least images of nature (Zelenski and Nisbet 2014). Socio-biologist 
E. O. Wilson gave this an evolutionary twist in his book Biophilia, which proposes 
that human beings’ “urge to affiliate with other forms of life is to some degree 
innate” (Wilson 1984, 85). Others may deem such projects mostly window-dress-
ing, since their motivation is clearly monetary, luring wealthy investors and buyers, 
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rather than contributing anything of lasting ecological value. That is, today’s 
designers may be greening cities, but some are doing so at a cost to diminishing 
resources that might be better spent otherwise, if only there existed methodologies 
for targeting and rewarding genuinely “green” strategies that ought to be imple-
mented instead.

So despite the apparent progress, genuine innovation, and enhanced environ-
ments on our horizon, numerous philosophy of design issues lurk behind the scenes. 
Some may find it surprising that fine artists first tested many of the strategies that 
designers are proposing these days. In fact, the current popularity of vegetative 
walls could be attributed to Jeff Koons’ 13-meter tall Puppy, which premiered at 
documenta 9 in 1992, but has graced the grounds of Guggenheim Museum Bilbao 
since 1997. For Park up a Building (1996), Vito Acconci temporarily suspended a 
tree-lined staircase alongside the Centro Gallego de Arte Contemporáneo in Spain. 
In fact, avant-garde artists have been testing innovative ecoventions (ecology + 
invention) since the early 1960s, most of which were funded and experienced as art. 
Artists’ efforts later captured the imaginations of designers, whether architects, 
product developers, and even graphic designers, keen to reorient their practices, so 
as to attract clients increasingly interested in sustainable resource management 
(Spaid 2002). Others may be surprised to learn that artists rarely mind it when 
designers copy their ideas. In fact, many hope they do! This already poses a philo-
sophical difference of note.

Other philosophical issues include design’s distinct capacity for communicat-
ing its function, which is not necessarily avant-garde art’s goal. In fact, environ-
mental design’s clarity and greater visibility enable it to influence public awareness. 
As a result, the message environmental design conveys (typically its function) had 
better be tested and true, rather than mere window dressing. On a certain level, 
environmental design owes a greater fidelity to truth than ordinary design, when it 
showcases supposedly viable green infrastructure to the world. For its part, 
 environmental art is the design world’s testing ground and will likely remain a 
fairly underground phenomenon until more art historians undertake this movement 
as their field of investigation and museums feature environmental art projects 
(Spaid 2016a).

Perhaps environmental art’s success both as a testing ground for novel strategies 
and as an “ideas-whisperer” befits its underground status, where it feeds “in-the- 
know” architects and “hip” designers schemes that might feel far less compelling 
were they present in clear view, where “inspired by” might be deemed at best, 
appropriation, or at worst, poaching. I don’t imagine environmental art’s more 
experimental methods (whether “radical” tactics or high-risk undertakings) for 
resolving environmental problems ever becoming part of a design practice built on 
expertise, rather than whim. Bruno Latour considers design to be low risk, as com-
pared to building something, but I don’t see how one can sever the design action 
from its outcomes. In fact, I worry that his characterizing design as low risk under- 
estimates the damages incurred by confident designers, who not knowing their lim-
its fail to involve or refuse to listen to the appropriate experts. Design is hardly a 
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harmless affair. And “green design,” especially, stands to do far more long-range 
damage should their outcomes not live up to their promised functions.

In the next section, I analyze several environmental design projects that are 
 difficult to distinguish from environmental art projects, so as to tease out obvious 
distinctions between these two fields’ practical aspirations. I then employ Arthur 
Danto’s Theory of Action, as described in his 1979 essay “Basic Actions and Basic 
Concepts,” to show how design’s outcomes differ from those of artistic actions, 
even though both effectively entail actions. Unlike design actions, artistic actions 
prompt interpretations or greater reflection, since artwork meanings are compara-
tively polyvalent. In Section Four, I discuss what Latour describes as the semiotic 
question of meaning, in particular, the relationship between the designer’s guiding 
principles and his/her design’s implicit values, which articulate those principles. I 
next discuss the significance of design’s entwining conception and making. Lastly, 
I return to the urgency awaiting environmental designers, whose most successful 
nature-based solutions, whether sustainable architecture, large-scale public works, 
or edible foodstuff are likely to flourish as a result of recovered “lost” practices or 
innovative strategies for translating nature’s processes. Optimizing resource man-
agement and sustainable design requires tapping the normative constraints of good 
and bad design.

2  Distinguishing Practical Design from Practical Art

Some have suggested that describing design as practical action differentiates it from 
artworks. Problem is, some practical actions turn out to be “practical” artistic 
actions, such as ecoventions (ecology + invention), institutional critique, activist art, 
and public engagement practices. Consider Joseph Beuys’ 1971 forest action or his 
later 7000 Oaks (1982–1987) (Fig.  1) for which he and hundreds of volunteers 
planted 7000 oak trees in Kassel, Germany, as his contribution to documenta 7. 
Artworks like these definitely have practical consequences. Social-design scholar 
Victor Margolin worries that the increasingly practical nature of artworks only com-
plicates matters. Operating under the impression that artists tell stories, while 
designers “do,” he asks, “How do we think about art that moves from discourse to 
action, art whose intent is to produce a useful result” (Margolin 2006)? Ignoring a 
fifty-year history of artists initiating practical actions, he claims that artists’ practi-
cal pursuits are in conflict with art’s discursive role.

…[B]y what criteria do we evaluate this work?…In the never-ending debates on the differ-
ence between art and design, the distinction usually comes down to the primacy of dis-
course in artistic practices…But when artists want to achieve social results without 
identifying themselves as designers, how should the critical community respond?.Once art-
ists enter a realm of action, it is difficult to characterize their projects differently from those 
of other actors such as landscape designers or even architects…the discursive has spilled 
over into the practical, and the practical has become more discursive (Margolin).
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To my lights, Margolin’s restricting the “realm of action” to design proves prob-
lematic, since it leads him to make several erroneous points, namely: (1) Given the 
“primacy of discourse in artistic practice,” design is distinguishable from art as 
practical. (2) The intent to achieve “social results” is the purview of design, and (3) 
The critical community should be wary of artists’ practical actions, if doers also 
claim to be artists while doing so. He must not have realized that artists began per-
forming practical actions in 1962, when Beuys first called for an “action” to clean 
up the Elbe River and Alison Knowles performed Make a Salad at the Institute for 
Contemporary Art in London (Spaid 2012, 16–17).

The point that proves most troublesome for our purposes is Margolin’s limiting 
the discursive to art, especially since many scholars function as architects, even 
though their designs never get built, yet one no longer functions as an artist if one’s 
actions, whether discursive or practical, fail to be valued as art! Similarly, one can 
function as an artist, even if one’s designs don’t work out as intended, though 
designers’ designs that fail also fail categorically as design. So the quality of 
“discursive” belongs no less to design than to art. Regarding Margolin’s second 
point, the history of artists’ actions, artists farming as art, community art, and 
participatory art proves that artists have been applying their skills to achieve “social 
results” since the sixties, so one wonders why he specifically attributes “social 

Fig. 1 Joseph Beuys, 7000 Eichen, 1982–1987/2016, W. 22nd St., New York City, USA Photo 
Credit: Theresa Hackett
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results” to the design field (Spaid 2012, 218–229). In fact, “green design” and 
“social architecture” are rather recent trends, partly inspired by Samuel Mockbee’s 
“Rural Studio Program.” The Modernist buildings of Le Corbusier and Mies van der 
Rohe no doubt launched “social experiments” that have been in play now for sixty 
years, though their popularity rises and falls as the public’s appreciation for their 
experiments waxes and wanes.

To address Margolin’s third point, I would argue that design and art are judged 
by totally different standards, so there’s no good reason for the critical community 
to be wary, unless of course, designers start calling what they do “art.” Design can 
be art, though only when it offers an innovative solution that others later copy, not 
when it appropriates art historical strategies!1 One point that differentiates discursive 
design from discursive art is that artists’ designs (whether in the form of a drawing, 
photo/text proposal or digital file) are often meant as ends in themselves (as exhibited 
art), while designers’ designs remain the means to some end, since they must be 
built to function as design. The primary exception of course is “visionary” 
architecture, or drawings of buildings deemed impossible to construct, such as those 
associated with Lebbeus Woods, Hugh Ferriss and the early designs of Coop 
Himmelblau, Superstudio, and Archigram. I now try to clarify the differences 
between practical design and practical art.

When some design (constructed, manufactured, or built by others) is reduced to 
a singular idea, under what conditions is this idea art and not design?2 In a way, the 
answer is easy, since the answer lies in the way these two fields are practiced. Not 
surprisingly, similar conditions differentiate art from science. Science and design 
are hardly fields guided by whim, intuition, or supposition. Each follows general 
principles, best practices, and guidelines that are tested, vetted, and circulated by 
respected peers. When Chicago-based artist-collaborative Haha first hatched their 
plan (1992) to transform storefronts into hydroponic vegetable farms so as to 
minimize the need for washing and peeling vegetables, thereby keeping nutrients in 
tact for eaters plagued by HIV, people no doubt thought their plan was radical. 
Nearly twenty-five years later, hydroponic, aeroponic, and aquaponic systems that 
tender similar results are popping up everywhere, so as to transform concrete jungles 
into edible landscapes.

People tend to distinguish design, which solves problems, from art that creates 
problems, though this distinction fails for those artists, whose practical projects 
must at least attempt to solve problems, if not solve them altogether. As with the 
above HaHa example, artists’ design solutions have yet to be tested, vetted, or 
circulated, so their success as design remains uncertain, but such projects are driven 
by a singular goal to tackle a particular problem. Even stranger, artists whose 
practical solutions turn out to be wildly popular or scientifically successful are often 
disinclined to repeat them, lest they become known for specializing in one area. 
Many artists would prefer their sought-after design solutions to become prototypes 
that serve as models for others to copy, so that they can continue experimenting. It 

1 I have in mind here Frank Lloyd Wright’s Falling Water as a design object that doubles as art.
2 To see how art can be reduced to ideas, see Rob Pruitt’s 101 Art Ideas You Can Do Yourself (1999).
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thus seems that what characterizes practical art is the absence of verifiable standards 
for evaluating its outcomes, unlike the testing new designs for cars or washing 
machines undergo. The problem of the artist-initiated design solution proves 
complex, especially since a work’s greatness as design (sustainable, cost-effective, 
easily implementable, well-built) often depends on the very qualities people invoke 
to differentiate design from art, while its success as art depends on hotly-contested 
values such as “originality,” “ingenuity,” “influence,” and “generosity.”

In light of the differences between art and design, it helps to look at how practi-
tioners trained in design versus art have approached urban farming. In contrast to 
art-farms, which tend to meld the “I can,” “I will,” and “I know,” design-farms tend 
to replace the “I know” with the “I show,” perhaps because designers want their 
projects, which typically employ less experimental farming techniques, to stand out 
and communicate attractive solutions that passersby will either want to emulate or 
purchase for their own use.

Whether an art-farm or a design-farm, ownership (title/deed, owner’s labor/
resources/time) and authorship (creator/producer), as they pertain to edible property, 
prove nearly impossible either to enforce or assert. Since 2005, architect Fritz Haeg 
has worked with nearly a dozen home owners and apartment dwellers, stretching 
from Connecticut to Maryland, Kansas, and California all the way to Italy, Turkey, 
and the United Kingdom, transforming their front yards into Edible Estates 
(subsistence farms).3 Project descriptions and blogs posted on Haeg’s website 
suggest that most of the homeowners he’s worked with originally imagined their 
neighbors both eyeing and stealing their bounty, which sounds like a warranted fear! 
Baltimore Edible Estates co-owner Clarence Ridgely notices that passersby consider 
his front-yard farm fair game, free snacks available those who first notice what’s 
ripe (Ridgely 2008)! Even those who deem picking their neighbor’s flowers rude 
might regard stealing the fruits of their neighbor’s labor akin to showering them 
with complements. So long as food access seems a “God-given” right, food 
production will lack the sense of ownership commonly afforded gardeners. 
Moreover, food is grown to be eaten, while flowers are grown to be experienced, so 
when passersby notice produce in need of harvesting, why hesitate?

In Haeg’s book Edible Estates: Attack on the Front Lawn, he maps out the crite-
ria that he uses to determine which front yards provide the best hosts for his “regional 
prototypes,” local versions of his model. He prefers homes “on a somewhat lengthy 
typical residential street lined entirely with uninterrupted groomed front lawns,” 
whose front yard is “very visible from the street, with regular car traffic” (Haeg 
2010). Furthermore, prospective Edible Estate owners ought to be “super enthusiastic 
about the project, and committed to and willing to continue the Edible Estates 

3 Between 2005 and 2013, Haeg installed or received funding for fifteen Edible Estates: (15) Twin 
Cities, US (2013), (14) Aarhus, DK (2013), (13) Holon, IL (2013), (12) Budapest, HU (2012), (11) 
Istanbul, TK (2012), (10) Rome, IT (2010/2011), (9) Aldrich Contemporary Art Museum, 
Ridgefield CT (2010), (8) New York City, NY (2009), (7) Los Angeles, CA (2008), (6) Baltimore, 
MD (2008), (5) Sierra Ridge Apartment Complex, Austin, TX (2008), (4) Brookwood House 
Council, London, UK (2007), (3) Maplewood, NJ (2007), (2) Lakewood, CA (2006) and (1) 
Salina, KS (2005).
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prototype as long as they live in the house” (Haeg). Unfortunately, a divorce, move, 
and other issues have prevented several Edible Estates owners from proceeding as 
Haeg envisioned.

In Berin Golonu’s article “Greening the Revolution,” she claims that Haeg’s front 
yard “organic” farms offer both practical and discursive potential. She cites as 
“practical benefits” their reduced water usage, minimizing pesticide runoff, and 
lower carbon foot prints (Golonu 2008, 44). While all of this sounds great, only the 
reduced carbon-footprint point is totally true, since Haeg’s farms tend to consume 
more water than lawns and most likely require pesticides, since replacing one’s lawn 
with food couldn’t help but attract loads of pesky critters. So far as I know, Haeg is 
not particularly interested to create ecologically innovative lawns or farms. Rather, 
he aims to inspire a conversation about the ubiquitous U.S. lawn, which his design-
farms (and related catalog) have achieved. If one wanted an ecologically- sound 
lawn, one would opt for unkempt, renegade lawns that are full of weeds and look 
like heck, but maximize habitat, ensure biodiversity, and require little upkeep. Some 
Edible Estate owners have remarked that their front-lawn farms actually require far 
more maintenance than their earlier, back-yard farms ever did (www.fritzhaeg.com).

In 2008, WORK Architecture Company (WORKac) created a functioning design-
farm as part of P.S.1’s Young Architects Program, which commissions architects to 
build new works in its courtyard to host its summer concert series. WORKac’s Public 
Farm (P.F.1) engaged over thirty artists, designers, engineers, farmers, and green sup-
pliers in its design and production. Although P.S.1’s press release asserted that food 
harvested from its farm would be served in its restaurant, multiple telephone conver-
sations with restaurant staff failed to verify this claim. Golonu describes P.F.1 as a 
visionary environment, a farm, a playground, an art installation and an “educational 
model for sustainable building and design” (42). Public Farm architects Amale 
Andraos and Dan Wood see their structure as providing a “space for leisure and relax-
ation,” as well as serving a “didactic purpose” by availing information regarding 
Public Farm’s green collaborators. In contrast to Haeg’s one-lawn-at-a-time approach, 
these architects believe that “ecology works best at a citywide scale to effect change 
and that it’s hard to make a real difference on an individual level” (42). Despite its 
many possibilities, Public Farm functioned more as a popular gathering spot, offer-
ing shelter from the elements, than as a “public farm” for providing sustenance, 
though plenty of partiers surely partook in spontaneous acts of foraging/gleaning.

Perhaps the most well known design-farm is The Edible Schoolyard/Yale 
Sustainable Food Project (since 2003), an ongoing project initiated by Yale 
University’s Berkeley Dining Hall and famed Berkeley (CA) chef Alice Waters. The 
Edible Schoolyard gained global publicity when it was included in the traveling 
exhibition “Into the Open,” curated by Aaron Levy, William Menkin, and Andrew 
Sturm, for the United States Pavilion at the 2008 Venice Biennial Architecture 
Exhibition, traveling the next year to Parsons/The New School and the National 
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Constitution Center. Represented by a vegetative wall, passersby were free to pick 
the growing vegetables.4

Another arena that seems especially well-suited for environmental design is the 
contemplative garden, whose primary attributes concern taste, meditation, and 
beauty. By contrast, farms typically require the discussion and evaluation of the best 
available technologies, the need for invention versus convention, function versus 
aesthetics, and most obviously, ongoing group negotiation. While gardens are often 
designed by someone working from a “drawing board,” who likely assigns the work 
to hired hands, farms are hotbeds for negotiation and discussion among the multiple 
stakeholders, who eventually share in the work and the bounty. It doesn’t take such 
a stretch of one’s imagination to consider a well-maintained garden great design or 
beautiful art. By contrast, farms, whether designed by designers or artists are messy, 
and can seem dirty and noisy, requiring a far greater imagination to recognize their 
artistic contributions, in terms of qualifying as art or having aesthetic attributes.

By looking at these three design-farms, several features that distinguish practical 
design from practical art begin to emerge. (1) Built design must minimally achieve 
its stated function. (2) Good design communicates its function and doesn’t prioritize 
innovation or carry out experiments on its public. (3) Like visual art, visionary 
design can be discursive. (4) Designers welcome becoming experts in specific 
fields, since regular income tied to their specialties affords them opportunities to 
submit far-flung Requests for Proposals (RFP’s). (5) Practical art, which aims to 
solve something very specific, doubles as a beta test (the alpha test having occurred 
in the artist’s studio). By contrast, practical design often has numerous goals, which 
are either competing or contradictory, when lumped together in one project, such as 
maximizing durability and minimizing resource exploitation.

3  Practical Actions’ Differing Outcomes

These days, designers commonly distinguish their contribution as an action, since 
design work generates products either with or for others, presumably some client. 
As a result of designers’ consultation and collaboration with others (stakeholders/
consumers, fellow designers, and manufacturers/builders), designers earn acclaim 
for actions (ideas, strategy, design, and implementation plan) that produce desired 
outcomes. As a result of successful actions, designers gain credibility that leads to 
their selling future projects. The Design Way authors Harold G. Nelson and Erik 
Stolterman consider “design wisdom” to be “an integration of reason with 
observation, reflection, imagination, action, and production or making” (Nelson and 
Stolterman 2012, 18). Since the same could be said of “science wisdom,” or “art 
wisdom” for that matter, they add a more specific condition:

4 http://beta.constitutioncenter.org/ncc_press_Into_the_Open.aspx
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[D]esign wisdom has the ability to shift from an analog experience of life, to a digital or 
analytic perspective of the world and back again. This is done by means of a design process 
that begins initially with a complex, undifferentiated, situation, which then transitions 
through a process of discernment and distinction and ultimately terminates with the 
integration of innovative designs into a desired seamless reality for those being served 
directly or affected incidentally. Therefore, one of the most vital aspects of design is that the 
outcome of any practical digital and analytic intervention must be transformed back into the 
analog. This is to ensure that, with each new design addition, life continues to be experienced 
as a whole (18-19).

Although these authors don’t offer a case study of this process, nor do they 
explore this shift in any great detail, they imply that “design wisdom” shifts from 
digital to analog, while “science wisdom” need not engage the analog experience of 
life and “art wisdom” need not adopt the digital or analytic perspective. In other 
words, scientists and engineers don’t have to have a working knowledge that comes 
from hands-on experience to employ computer simulations that engineer solutions. 
They problematically stereotype artists as shunning technological tools that other-
wise allow them to do their work faster in favor of hands-on approaches. To my 
lights, a designer’s capacity to shift between digital and analytic practices fails to 
characterize design work in general, though these authors’ advice is well taken. As 
demonstrated by “New Craft: Design After Design” (2016), an exhibition at the XXI 
Milan Design Triennale, the number of contemporary designers using found or recy-
cled materials, selling handmade goods on Etsy, or opting for letterpress suggests 
that the shifts they attribute to “design wisdom” only apply to manufactured goods.

It’s hardly surprising that design, whose outcomes are the products of human 
beings’ engagement in collaborative discussion, decisions, and activities, is 
described as an action. Problem is, artistic actions are no less collaborative, this too 
fails to distinguish design from art. As early as 1958, Yves Klein exhibited an empty 
gallery to demonstrate the priority of social encounters over objects. That same 
year, the Situationist International (SI), led by Guy Debord, launched its journal 
Internationale Situationniste, whose aesthetics of everyday life inspired real-life 
interventions involving the creation of revolutionary situations. Beginning in the 
early 1960s, artists similarly adopted the term “actions” to denote artworks that 
facilitate environmental transformations, thus differentiating their practical actions 
from that era’s happenings, situations, and environments. In 1971, Beuys performed 
Eine Aktion im Moor (Bog Action) and Forest Action (along with students in the 
second case) to publicize the rapid destruction of European wetlands and Germany’s 
forests, respectively.

For over five decades, the Harrison Studio has practiced what they term “conver-
sational drift,” whereby they initiate and lead public discussions to address other-
wise neglected topics of ecological interest. Newton Harrison explains: “We are 
storytellers. Our art is about engagement” (Spaid 2002, 21). And their form of sto-
rytelling typically initiates transformative actions, as was the case with their 
vision for the Green Heart of Holland (1995), a vast ring of Dutch cities enveloped 
by farmland, but under threat from encroaching housing developments. Because 
they involved several Dutch ecologists and landscape architects in their proposal, 
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some of the original ideas their proposal recommended, like the Bio-Diversity Ring 
that provides a protective eco-urban edge, were not only folded into the Minister of 
the Environment’s formal proposal eight months later, but found eventual 
implementation (Spaid 2002, 34–36).

I next employ Arthur Danto’s 1979 Theory of Action to show that art and design 
outcomes are quite different, despite their both being actions, since the outcomes of 
design actions don’t also require an interpretation. In Transfiguration of the 
Commonplace, Danto characterizes artworks as belonging to a rather large class of 
“representationally characterizable” events (R), which also includes actions such as 
posters, advertisements; billboards; signs; packaging, maps, charts, graphs, logos, 
and illustrations (Danto 1981, 83). Although Danto’s 1979 table presents four cases, 
I focus on the first two, which are most relevant here. Case I comments are my 
assessment, while Case 2 comments are Danto’s (Danto 1979, 481). As Case 2 
examples (a diagram, Brillo cartons, a painted tie, advertisements, posters, etc.) 
provided by Danto in Transfiguration indicate, Case 2 specifically addresses design, 
since practical actions that both facilitate and communicate their functions don’t 
prompt “representationally characterizable” events. Case 2 characterizes designers’ 
actions (their designs) that produce desired functions and thus don’t require further 
interpretation or analysis. Case 1 actions cause “representationally characterizable” 
effects, while Case 2 actions reflect “the person whose representations it is on the 
world.” Case 1 actions thus impart “our capacity to reflect upon our experience, or 
to ascribe contents to our own thoughts, as a result of our having experienced an 
artwork” (Spaid 2016b) (Table 1).

For the most part, Danto’s Case 2 actions cohere with Latour’s “post Promethean 
theory of action,” so-called since he considers design’s five advantages (over 
Modernism’s strategy of revolutionary overhaul) to be its modesty, attention to 
details, meaningfulness, continuous state of redesign, and ethical-orientation. He 
continues, "This theory of action has arisen at just the moment when every single 
thing, every detail of our daily existence, from the way we produce food, to the way 
we travel, build cars or houses, clone cows, etc. is to be well, redesigned" (Latour 
2008). At first glance, Latour’s acknowledging design’s semiotic thrust such that we 
conceive of artifacts as designed things or distinguish good design from bad sug-

Table 1 Danto’s 1979 Theory of Action Applied to Art (Case 1) and Design (Case 2)

Case Cause Effect “Theory of Action” Comments Transfiguration Examples

1 R R It is an artwork when the 
representation is true and its 
being true is explained by its 
impact when the resulting 
representation is satisfied.

Andy Warhol’s Brillo Boxes, Roy 
Lichtenstein’s portrait of madam 
Cézanne, Picasso’s painted tie, and 
Duchamp’s shovel.

2 R ~R “It is action, when the 
representation is true but its being 
true is explained through the 
impact of the person whose 
representation it is on the world.”

Erle Loran’s Cézanne diagram, 
Brillo cartons stacked in store 
rooms, a tie painted by a child, 
most advertisements, posters, TV 
programs, stories, and actions that 
fail as art.
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gests that he may consider Case 1 actions design. But I don’t actually think this is 
so, since he definitely emphasizes the designer, not the designed object, as the actor 
fulfilling or carrying out some desired task. He continues, “To design something 
allows us to raise not only the semiotic question of meaning but also the normative 
question of good and bad design. This is true of DNA manipulation, as well as of 
climate control, gadgets, fashion, cities, or natural landscapes, a perfect case of 
design from beginning to end. Artificiality is our destiny, but it does not mean 
accepting the modernist definition of an artifact as the invasion of matters of fact 
over the softer flesh of human frailty forever” (Latour 2008). It is no wonder that 
Case 2 actions continuously undergo redesign, whereas Case 1 actions remain in 
constant motion like a chain reaction. Recall how many times you may have heard 
an artist say, “I just make the stuff. I put it out there. And then it has a life of its own.”

4  Semiotic Question of Meaning

Earlier, I noted that few would view as unethical those architects whose RFP’s ben-
efitted from the additional wisdom of engineers, botanists, landscape architects, 
interior designers, and others who both improve their firm’s proposal and then 
manage its implementation. I’ve noted that artists too, like the Harrison Studio who 
collaborated with Dutch ecologists and landscape architects, routinely work 
collectively. In fact, practical actions typically result from collaborative practices 
that convene various stakeholders, practitioners, and experts to tease out the winning 
solution. But the big question remains, who rightly deserves to put their name on the 
proposal? Who signs the drawings? To whom does the credit belong in the end? 
These kinds of issues have plagued collective practices for decades. Artist Judy 
Chicago’s taking full credit for The Dinner Party (1974–1979), despite the fact that 
over 400 volunteers worked on it, created quite a controversy back then. The lesson 
from Chicago’s debacle is remuneration is key.

Of course, one simple answer is “the party who calls the meeting to order” wins 
the day, since he/she/they/it assembled all the accomplices for a particular reason. 
The question of “credit due whom” is especially crucial for design firms where min-
imally-paid, low-level designers and interns work long hours (salaried workers may 
be excluded from over-time pay) doing a lot of the technical work, but rarely receive 
extra compensation or formal credit (outside the firm) for their significant contribu-
tion. That is, they cannot sign the drawings (with their own names) even if they’re 
licensed professional architects. Although I know of no case where a designer has 
expressed his/her feeling slighted for not having been permitted to sign the drawings 
that he/she actually produced, or for not having received public recognition for man-
aging a design process from start to finish on behalf of his/her firm’s principals, I 
wouldn’t be surprised to one day meet such a disenchanted ex-designer.

Like Latour, Nelson and Stolterman consider designers responsible actors. Of 
course, most responsible are the (typically licensed) principals who sign off on the 
firm’s drawings, which may explain why they inevitably win the awards, are often 
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paid the big bucks, and receive credit for design achievements, even though they 
may have contributed very little to the actual design or its implementation. They are 
after all, the person(s) whose representation impacts the world (Case 2). With Case 
1, the artwork’s owner (the collector), as opposed to the artist, typically reaps the big 
bucks. Nelson and Stolterman particularly deplore the notion of designers attempt-
ing to escape responsibility for the consequences of their ill-conceived designs:  
“[T]hese attempts by designers to divorce themselves from responsibility for the 
ultimate outcomes of their designs cannot be justified and are unacceptable, given 
the accumulating effect of small designs on the emergent design of social reality” 
(Nelson and Stolterman, 204). They continue, “Design decisions are based on judg-
ment and judgment is both personal and situational. In the end, design is always an 
act of faith in our abilities and ourselves” (204). For this reason alone, responsible 
designers deserve credit for building a winning team of experts that successfully 
implement and manage the design. The principal(s) who assume all of the risk 
receives the lion share of credit as a reward for having been the responsible party.

Related to the notion of the design principal being the responsible party (and thus 
the most rewarded) is the connection between a design firm’s mission statement 
(a.k.a. design philosophy or design principles) and a particular design’s values. The 
reason lower-level designers can do award-winning work with very little supervision 
is because they understand the design firm’s design principles, as established by the 
principals in accordance with values earlier designs uphold. The principal(s) receive 
all the credit because the firm’s designs convey their values. When performing their 
work on the firm’s behalf, employees effectively enact their employer’s design 
philosophy, not their own. This is yet another reason they don’t expect to receive 
credit for their work…it’s not necessarily their work! One imagines that those 
designers who routinely find their personal design principles diverging from those 
of their firm’s principals will either soon search for a new firm whose design 
principles align with their own or start their own firm.

Even if designers adhere to principles that are expressed by prior designs’ values, 
it doesn’t mean that the principals could actually identify said principles, let alone 
articulate their designs’ values. Principals are under no legal, ethical, or practical 
obligation to specify design principles and values up front. Some designers, 
especially architects, have clarified their principles, though mostly for marketing 
purposes, to attract clientele. Some principals eschew the idea of a principle specifi-
cally because they expect clients to establish the principles, so lacking a  principle 
reflects their belief that their clients’ briefs come first. Absent a stated principle, a 
firm’s designs cannot be critiqued for veering from (or praised/blamed for steering) 
their firm’s stated mission (Table 2).

Independent of a design firm’s mission statement, every design action reflects 
particular values, and skilled observers not only recognize values in designed 
objects (see Table 2), but building enthusiasts can also infer the underlying design 
principle from implicit values. For example, a public building that integrates 
proportion with its sighting and accommodates solar angles and street views aims to 
relay that it connects with the community and is welcoming, ecological, sunny, and 
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bright. To my lights, this is exactly what Latour has in mind when he attributes 
meaning to design. Nelson and Stolterman add, “Meaning as form, is revealed to us 
through the ordering and organizing of elements into systematic relationships and 
connections that have been created intentionally, in response to purpose, in 
fulfillment of an end. With this we mean that those unifying forces that cause things 
to stand together, in unity, provide comprehensible emergent qualities of presence, 
significance, and value, thus forming meaning for individuals who are part of the 
whole or served by the whole” (93–94). As already noted, designed objects (not 
design philosophies) make designers’ intentions manifest. “It is intention that pre-
disposes or directs us toward certain data and values” (121).

Moreover, skilled observers recognize when a designer’s actions suddenly con-
tradict his/her prior actions and thus either indicates some external influence such as 
a client’s wish or some investor’s demands, or the designer’s changed principles. 
More worrisome than designers’ contradictory actions veering from prior principles 
is their capacity to produce outright fakes, that is, solutions that some designer has 
promised his/her client, yet the delivered goods fail to fulfill the stated promise. 
Either the delivered goods were not designed to meet their specs or the design does 
not function as promised. As alluded to in the introduction, I worry that a lot of what 
passes as “green design” merely looks green, especially when it employs nonrenew-
able resources. Strangely, design theorists tend to ignore the preponderance of 
fakes! I guess they opt to leave this conundrum to courtroom judges (and philoso-
phers), who can’t ignore them.

Table 2 22 Design values culled during “Design Ethics” Course (2010)

Roger Royal Fine Art
General Particular Scruton Commission
context sustainable mutability order/unity
program solar angles taste expression
practical & views façade integrity
public manners plan and section
scale street detail

integration
sighting
massing
proportion
rhythm
materials
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5  Entwining Conception and Making

While Latour seems to sever design as conceiving from building as making, Nelson 
and Stolterman’s notion of design entwines conception and making. They 
characterize designers as craftsmen, or practical actors who capably wield their 
“knowing hand,” infusing their every move with “design wisdom,” as briefly 
discussed already (Nelson and Stolterman, 18). From what I know about engineers, 
such expectations seem entirely unrealistic. It’s hard to imagine that some designers, 
let alone most, fulfill their expressed craftsmen ideal, anymore than engineers are 
tinkerers, who build machines in their garages. Design attracts all types, from the 
brainy to the brawny. A handful of architects have built their own homes, yet I imag-
ine many more who haven’t a clue as to how to use an electric screw gun. That said, 
what seems more appropriate here is to convey the roles bestowed upon conception 
and making, while not pretending that any one designer necessarily balances both 
skill sets. In fact, collectives, whose members fulfill diverse roles, are purposely 
assembled to defeat inescapable deficiencies. After all, responsible designers recog-
nize their shortcomings (210).

Because Nelson and Stolterman emphasize making, their notion of design, 
which involves bringing “things into existence” (127), departs from that of Latour, 
who sees design as an ongoing process of redesign. For them, “[t]his type of ideal 
process involves imagining and creating that-which-does-not-yet-exist, but which 
we desire to be in existence, in the service of humanity in general and specific 
people in particular” (Nelson and Stolterman, 132). Sharing Latour’s concern 
about our Prometheus (or modernist) past, they concur: “This is quite different 
from a typical Western technological approach, which prescribes that something 
ought to be created, simply because it can be done. This assumed prescriptive 
 reasoning is lifted from an economic frame of reference where money –as the 
measure of value and return on investment –stands in for deeper aspiration and 
intentions” (132).

The little takeaway here is that the “I can” (capability) is not reason enough to 
justify the “I will” (determination). As will be discussed in the next section, lever-
aging the “I can” to execute the “I will,” while elevating the “I show” over the 
“I  know,” constitutes what Nelson and Stolterman term “evil design.” For them, 
“design volition,” what I call the “I will” (after Hannah Arendt), concerns the use of 
one’s will to pursue desired ends and forms the “distinctive character of design 
judgment” (134). To my lights, “making” (design volition) drives every project, 
leaving conception (what they term “design interpretation’) to keep making in 
check.

In design, interpretation is not about determining a solution by closely and objectively 
analyzing reality in order to be informed of what action to take. Interpretation in design is 
not a search for the objective, true, and precise design imperatives, hidden somewhere in the 
richness of reality waiting to be observed. Instead, design interpretation is an act of 
judgment. A scientific assessment is an accounting of objective factors, while a design 
interpretation is an appreciative judgment –a picking and choosing of what is to be 
considered and in what way (121–122).

A Philosophical Approach for Distinguishing “Green Design” from Environmental Art



30

In design, conception doesn’t stop at the factory door: it is invested throughout 
the design process from team building to fabrication, marketing, distribution, and 
eventual iconography. In contrast to Latour’s view of design as continual reflec-
tion and rethinking, conception is no less material than intellectual. Conception 
thus requires the complete and total envisioning of every corner of Earth where 
the product could reach, and imagining how its function might be received, long 
before it ever materializes. This is how a creative concept is transformed into a 
“concrete particular addition to real life” (134). Nelson and Stolterman term this 
process allopoiesis, since it is “the making of something outside of one’s self, 
with and on behalf of the other” (132). And they see design as “the act of creating 
something intentionally on behalf of another’s desires and purposes” (132). 
Again, their  all- encompassing reach may be unrealistic, but at least they convey 
how conception and making are entwined, not severed as Latour problematically 
claims.

6  Normative Constraints of Good and Bad (or Evil) Design

I now want to revisit Latour’s positive conception of design, which for him engages 
human beings in collaborative action, while reconnecting them to their environment. 
As briefly mentioned, he characterizes design’s five advantages over revolutionary 
practices as being: modest, attentive to details, semiotic, in constant transformation, 
and subject to the normative constraints of good and bad design. While I appreciate 
Latour’s historicist account of design vis à vis modernist strategies of emancipation, 
detachment, progress, and mastery; I worry that his emphasizing design’s positive 
capacities overlooks the way designs proposed by designers who lack experience 
making things can seem half-baked. That Latour considers design “low risk” seems 
myopic since “bad design” engenders unforeseen consequences, while “fantasy 
designs” risk dismissal. By contrast, environmental artists who propose ecoventions 
initially perform alpha tests (often on their own dime), so that they can analyze and 
revise their designs, long before proposing them as public commissions. As already 
noted, Latour severely under-estimates the significance of making, yet he rightly 
makes room for the “normative question of good and bad design” that invites praise 
or condemnation of the outcomes of design actions.

Keeping in mind the possibility of normative judgments that praise or condemn 
the outcomes of design actions, I finally return to the urgency awaiting environmental 
designers, whose most successful solutions, whether sustainable architecture, large- 
scale public works, or edible foodstuff; are the results of efforts either to restore 
“lost” practices or to replicate nature’s processes. Relevant examples include bio- 
intensive farming, rammed-earth homes, phytoremediation, or land conservation 
(using herd-plant dependencies to minimize soil erosion). As well-documented 
elsewhere, our crisis on Earth is the result of climate change and the depletion of 
scarce-world resources, which capitalism’s dependency on population explosions 
further exacerbates. Design that pursues a totalizing conception involves every step 
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of the process from brainstorming to iconography, enabling designers to optimize 
resources expended by the array of handlers contracted. Much like Nike was in a 
position to demand that its manufacturers implement higher work standards, 
designers who conceive the entire chain of command from manufacturing to 
distribution and marketing, are in a position to demand that resources be conserved 
to the highest degree. Similarly, designers are in a position to ensure that the daily 
operation of designed products minimally expends resources. And quite frankly 
designed objects that expend more resources than their designers originally 
promised (as stipulated in design-spec contracts) are either fakes or failures. Take 
your pick.

I would imagine that the vast majority of bad design stems from over-confident 
designers who either promise more than they can deliver or don’t know what is 
feasible to build with existing technologies or for contracted manufacturing fees. As 
Nelson and Stolterman point out, “[D]esign is based on a compound form of inquiry, 
composed of true [evidential], ideal [perfect world], and real [best practices] 
approaches to gaining knowledge” (34). “Design is a process of making close 
approximations, the closest possible, to these idealistic desires” (35). Bad design 
happens because designers failed to make close approximations. While bad design 
is inexcusable and is punishable to the full extent of the law, I see bad design for 
what it is: hubris, ignorance, lack of curiosity, poor connections, or an under- 
performing team. With bad design, the principal is blameworthy, even if the motives 
were good (or right). The intent to design was lacking, since the principal lacked the 
requisite skill set needed to carry out the contracted bid.

What interests me most is what Nelson and Stolterman term “evil design,” which 
supersedes bad design (168). With evil design, the principals promise to design 
something that they know they cannot deliver. Even worse, they use the promise of 
delivering something that is either desirable or innovative as a way to gain attention 
from the press. Sometimes, principals know full well that their stated innovation not 
only adds little value, but unnecessarily expends additional resources. One wonders 
what inspires principals to attempt evil design, especially since they are most likely 
risking their professional accreditation. Most evil design takes the form of window- 
dressing, thus generating the false impression that the design is especially helpful, 
necessary and innovative. As Nelson and Stolterman point out, “[D]esigned artifacts 
are most commonly recognized by their most immediately accessible level of 
presence, their style or fashion. Style and fashion are characteristics of presence that 
appear across the compositions of the one designer, or school of design, or across 
eras of material culture. When particular design principles are used together, 
regularly and consistently implemented in multiple artifacts or system designs— a 
style is born” (170). Putting an end to evil design, especially as it infects “green 
design” is just a matter of demanding that designers account for every show-stopping 
embellishment and provide evidence that what they are recommending their clients 
do has undergone a time-tested evaluation.
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7  Conclusion

With this paper, I have demonstrated that not all “green design” is desirable, since 
many examples fail to deliver promises the designer was contracted to deliver. I 
imagine designers establishing boundaries to ensure that the most important 
demands are met, while avoiding experimental options with only a small chance of 
working out. The most important point is that designers know their limits and don’t 
incidentally (unbeknownst to either designers or clients) experiment on their clients. 
Although I don’t share Latour’s view that design is low risk, as in “harmless,” I do 
think it ought to remain as low risk as possible. Leave the experimenting to environ-
mental artists, whose budgets, commitments, and spheres of influence are compara-
tively infinitesimal. When an artist’s design experiment goes awry, it seems 
charming. When a building collapses, a crane topples over, or streets flood, there are 
life-threatening consequences.

The differences between art and design are vast, so it is indeed odd that few phi-
losophers have attempted to tease out their differences as I have tried to do here. 
Since I assign environmental art to be the experimental territory for environmental 
design, the distinction that I outline here is enormous, and demonstrates perhaps 
why architectural teams increasingly involve artists in their proposals.
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Scratching the Surface: “Appearance” 
as a Bridging Concept between Design 
Ontology and Design Aesthetics
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Abstract What is design? Definitions range from design as a product or process of 
thinking, modelling or problem solving, to all-encompassing visions of design as 
the transformation of social environments. Some definitions of design stress the 
aspect of function, others the similarity with art. Even if we try to break down the 
definition to design objects in the sense of designed material artefacts such as chairs, 
books or buildings, defining their essential properties proves difficult. What is the 
special ingredient that makes an artefact a design object? Based on the philosophi-
cal method of conceptual analysis, the present chapter asserts that any definition of 
design objects necessarily includes their appearance. Since the creation of appear-
ance and aesthetic experience is an essential task of design, the study of aesthetics 
should consider design among its paramount subjects. This argumentation leads to 
an astonishing conclusion for traditional philosophy: The philosophical divide 
between ontology and aesthetics is bridged when it comes to design objects.

Keywords Design definition · Design ontology · Design aesthetics · Appearance

1  Design Philosophy

Until now, design has not been a focus of philosophy, nor has design research hith-
erto devoted much attention to philosophical problems. The central issues of design 
philosophy – or the philosophy of design – are still to be determined. As both a 
philosopher and a design researcher, I see two possible questions that might help us 
to elucidate issues of design philosophy:

 1. Of what concern can design be for philosophy?
 2. Of what import can philosophy be for design?
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I think that these two questions are interrelated. Looking at design from the per-
spective of philosophy might enable us to see design in a new light – and vice versa. 
Philosophy has a genuine interest in “what holds the world together in its inmost 
folds”1 and in the clarification of fundamental terms of inquiry. For a start, philoso-
phy could help to define the basic concepts of design: What is design? What does a 
designer do, when she designs? What meanings or implications does the concept of 
design involve? Finding an answer to these questions is of genuine import for any 
design researcher or reflecting design practitioner (cf. Schön 1983), because they 
apply directly to their subject of study and go to the very essence of their practice. 
On the other hand, designerly ways of knowing2 and thinking can change the way 
we approach philosophical problems. Grasping what design is improves our philo-
sophical understanding of the basic inventory and correlations of the world.

Philosophy is generally based on theoretical study, and design is considered to 
be an applied art. We should not deduce from this that philosophy is supposed to 
learn (only) about practice from design, while design will gain (only) theoretical 
knowledge from philosophy. I rather think that each field can provide and gain 
instructive insights on the level of theory, practice and method. Each field can fruc-
tify the other, either by providing new questions or methods for investigation – such 
as design thinking, user-centred or participatory design, rapid prototyping or brain-
storming from design, conceptual analysis, dialectic or methodic doubt from phi-
losophy  – or by broaching previously unconsidered subject matters or drawing 
unfamiliar correlations between them. The latter might occur via the ideas of ‘cre-
ativity’, ‘draft’ or ‘model’ on the one hand, or the concepts of ‘responsibility’, 
‘value’ or ‘meaning’ on the other. Learning from design could mean that philosophy 
asks for applicability of results, and gains an awareness of the creative aspect of 
knowledge generation and the importance of implicit knowing. Learning from phi-
losophy could lead design research to adopt the exactness and scrutiny of reflection 
that is not always found in design theory today.3

In what follows, I will endeavour to begin bringing philosophy and design 
together by means of a philosophical investigation of the concept of design and by 
taking a designerly look at important philosophical issues. In a first step, a philo-
sophical concept analysis will be carried out in order to gain a sharpened concept of 
design and to provide a useful argumentation basis for design theory, e.g. for distin-
guishing design from other forms of creation or problem-solving, such as crafts, 
do-it-yourself or fine arts. As will become apparent, a crucial criterion for design 
activity is the designer’s skill of shaping the form, surface or appearance of objects. 
Taking a closer look at the phenomenon of appearance from a designerly point of 
view will then, in the remaining sections of this book chapter, reveal surprising 
insights into a handful of traditional philosophical problems, both in the field of 
ontology and aesthetics.

1 Cf. Goethe’s Faust (translation by George M. Priest)
2 This is a reference to (Cross 2007)
3 For a suggestion of how a philosophical approach to design could deepen our understanding, cf. 
(Vial 2015b).
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2  Defining Design

As we have seen, philosophical examination can help us to determine with greater 
precision the central concepts of design theory. These concepts are often not well 
defined, partly due to design research being a young academic discipline, and partly 
due to its non-theoretical grounding. Both design research and design education 
have been conducted primarily by design practitioners. So what about the funda-
mental concept of design theory – namely ‘design’? Existing definitions of ‘design’ 
range from design as a product or process of creating, drawing, thinking, modelling 
or problem-solving, to all-encompassing visions of design as a transformation of 
social situations. There is no consensus about what ‘design’ is.4 In general, we can 
find a gap between positions that stress the aesthetic and form-giving aspect of 
design, where “the ultimate object of design is form” (Alexander 1971: 15), and 
positions that emphasize the aim of creating a desired state of affairs (following 
Simon 1969; cf. Kimbell 2011). On the one hand, the idea of design as giving form 
is linked to the physical making of things and craft, and necessarily involves mate-
riality. It reflects a conception of design found in design movements and schools 
such as Arts and Crafts or the Bauhaus. Such a view might not easily cope with the 
complex structures that design faces today, e.g. in service or interface design, and, 
despite its technical interest, it runs the risk of perpetuating existing ways of making 
by just looking “at problems of modification of the surface of end products” instead 
of thinking things through (Fuller 1955: 61; cf. also Burckhardt 2012). On the other 
hand, a more effect-oriented or solution-oriented account opens up our focus on the 
general nature of “the artificial, made by human beings” (Bayazit 2004: 16), consid-
ering design in rather abstract terms as one stakeholder within multifaceted organi-
zations or systems. With such a universal definition of design, we might lose sight 
of the specific techniques and material nuances involved in particular fields and 
practices of design, and start thinking of design ability as an anthropological feature 
possessed by all human beings. There have been attempts to preserve the unique-
ness of design by postulating a special ability of designers to solve even ill-defined, 
underdetermined or ‘wicked’ problems (Cross 2007; Buchanan 1992) or by stress-
ing the unorthodox interweavement of problem and solution in the design-thinking 
process (Rowe 1987; Dorst and Cross 2001).

Instead of further elaborating on the abovementioned conceptions of design or 
deciding in favour of one of them, I will investigate the concept of design using a 
philosophical method called conceptual analysis. Conceptual analysis does not con-
sist in listing the etymological details of the word ‘design’, but rather tries to answer 
the following questions: What criteria must an artefact fulfil in order to count as a 
design object? What is involved in the act of designing? What are the necessary and 
sufficient conditions for the application of the concept? One test for attributing (or 
denying) specific properties to a concept is our actual use of the word. What do we 

4 This is not only a problem of design theory, but of most fields of study, at least within the humani-
ties and social sciences.
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mean when we talk of design? What things, processes or actions are named by our 
use of the word ‘design’? Carrying out this test usually reveals that there is not just 
one use of the word, so that there is not just one possible definition. To gain clarity 
about the object of design theory, I will therefore have to exclude certain marginal 
uses and to differentiate between a narrow and a broad definition of design.

2.1  Prospect and Production

So what is design? What does the concept ‘design’ mean? How do we use the word 
‘design’? The expression ‘design’ seems to serve a double function: ‘Design’ can 
mean both an activity (‘to design’) and the product of this activity (‘a design’). This 
double sense could be responsible for two different ways of differentiating design in 
design theory: there are definitions that focus more on the design process (as think-
ing, envisioning, planning, problem-solving, modelling, drafting, conceptualising 
or the like) and others that take into account the constitution and workings of the 
design artefact as a product. If we talk of ‘design’ as an activity, we refer to more 
than just doing, namely to an action involving intention. Although any action means 
to take a step into the future, design action seems to be directed towards the future 
course of events in a very special way. It explicitly takes into consideration how 
things should be in the future. Design is a prospective action.

Moreover, this prospective or envisaging endeavour has a very specific object: 
the design object, now in the second meaning of ‘design’. Any design action seems 
to prepare and envision the production of an object or state. So envisaging the cre-
ation of a product is essential for any act of designing. This condition even holds 
true if the design product is not produced by the designer herself (e.g. in industrial 
design), or if it is not produced at all (e.g. due to technical or financial problems). Is 
the productivity of design already implied by the fact that the verb ‘to design’ is 
transitive, i.e. it necessarily involves an object? There are many other actions requir-
ing an object, e.g. ‘drinking’ or ‘throwing’. To drink means to drink something, and 
we can only perform an act of throwing if we throw something. The productive 
aspect of design differentiates designing from these other actions, as the transitive 
object of designing is not there previous to the action – indeed, it may not be there, 
in order to make it an act of designing.

So every design act aims at bringing something into being that has not previously 
been there. Design action plans to change or proliferate the inventory of the world. 
Let us thus tentatively characterize design as an action with a productive prospect.
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2.2  Effect and Deliberation

There is, however, more to design than this. If we say that someone is designing 
something we do not mean that she is thinking about the production of any object or 
state with any properties. Rather, a design action must consider the specific impact 
that the design artefact is likely to have on people and their environment – the ways 
in which a design object will function and interact with the world. Design is an 
effect-oriented action. It can also be an act of communication, and design products 
can have meaning. Some theoretical approaches such as product semantics even 
think that all design products are semantic or semiotic entities with a communica-
tive function. I prefer to speak of ‘effect-orientation’ instead of ‘communication’ in 
general, and of ‘effect’ instead of ‘meaning’. This leaves design the option of adopt-
ing a communicative function without postulating meaningfulness in all tokens of 
design.5

So designers create highly specific situations by means of their designs. In order 
to do so, they need to think about the needs the design object is supposed to satisfy, 
about the use, purpose or function that it will fulfil, about the role it will play in 
social life, or about the meaning it will have for different people. This process can 
also involve considering the resources that are needed in order to produce the arte-
fact (e.g. renewable resources, low-energy production) and what will happen when 
the design object becomes obsolete (e.g. recycling, avoidance of toxic substances). 
So designing is not simply thinking about means-ends relations, but involves a com-
plex of prospective deliberation. Designers must consider how and to what extent 
the actions and emotions of beholders or users will be influenced, and how and in 
what ways the world will be changed by their design action. To be sure, the impact 
of design is not always great, neither is the depth of reasoning the same in all acts of 
designing. Some of the thought involved in the design process is even developed 
implicitly – as part of the designer’s know-how. Taking into account the complexity 
of the correlation between design deliberation, know-how and possible effects on 
human living, we can easily see why design can become an interesting subject of 
philosophical (applied) ethics – but that is not the issue here.

We have now expanded our definition of ‘design’ by two conditions: Design is a 
deliberative, effect-oriented prospective productive action or the product of that 
action.

5 For a design-rhetorical account of design effects, cf. (Schneller 2015); for a detailed phenomenol-
ogy of the effects of design, cf. (Vial 2015a).
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2.3  Form and Appearance

This definition is compatible with expansive definitions of design. Herbert Simon’s 
famous definition of design, for example, says that design aims at “changing exist-
ing situations into preferred ones” (Simon 1969: 111). I find such a broad, overall 
concept of design dissatisfactory for two reasons. First, I think that many activities 
fit this definition that we would not normally call ‘design’. Secondly, adding all 
these activities to the realm of ‘design’ would lead to a dilution of the term, with the 
consequence that the special skills are lost that actually make a designer. Think of 
someone doing housework – such as baking a cake or cleaning the bath – or of a 
politician carrying out legislative work. All these activities aim at improving exist-
ing situations. But are they really instantiations of ‘design’? If baking, housekeep-
ing and legislating are design tasks, this reduces the particularity and possibly also 
the worth of the work accomplished by professional designers.

We might rule out cleaning as a design action by means of the criterion of pro-
ductivity, but even the cleaner creates a new state of the world in some sense. The 
criterion of deliberation about the specific outcome and intended effects should do 
the trick. Neither cleaning nor amateur baking are well-reasoned ways of creating 
products with clear-cut effects. In more deliberate and purposeful cases, however, 
the demarcation line becomes porous. Why not call sophisticated housekeeping or 
confectionery ‘design’?

But what about legislating? Creating new laws seems to fulfil all four criteria: 
Laws are the product of prospective action, and they involve a great amount of 
deliberation. Laws are effect-oriented, as they are intended to organize social inter-
action and the community in sufficiently specific ways. Moreover, it is not unusual 
to talk of ‘design’ in connection with laws. The question “For what end was this law 
originally designed?” is perfectly meaningful. Nevertheless, there seems to be 
something missing in the work of the legislator that makes us refrain from calling 
her a ‘designer’ in the true sense of the word. What could this be?

We therefore need a final criterion to help us specify the particular skills of 
designers and to differentiate ‘design’ from other human activities or products that 
are similar to design in some ways, but are not ‘design’ in the more specific sense. 
The special know-how of designers, as I see it, lies in their ability to select or pro-
vide highly specific formal means relative to their field: means that are appropriate 
to implementing the intended effects in the design artefact or situation. Those for-
mal means involve style elements, steps, procedures, patterns, figurations or orna-
mentations that are needed for the (re)production of the design object.

Let us call this the formative criterion of design. Only by fulfilling this further 
criterion will the prospective, productive, deliberative and effect-oriented design 
action become operative in a typically ‘designerly’ way. The formative criterion is 
also what contrasts (real) design from legislating. For the legislator, the specific 
forms and ways a law will be materialized are not his main focus. Designing a law 
surely involves formulating and structuring the legal text, but not its overall form or 
the material and technical details of representation and production. This would be 
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the job of the (editorial) designer. The formative criterion thus requires more than 
just providing a scheme, a concept or an abstract idea. The work of the designer 
involves instructions about the overall form, the construction and the materiality as 
well as decisions about the colour and scale, composition and proportion, accentua-
tion and contrast, and light and placement of the design object that is to be 
produced.

The conceptual analysis leads us to the following criteria for design:

 1. Prospect (future oriented)
 2. Production (directed towards the creation of a new thing or state)
 3. Effect (effect-oriented, purposeful, functional)
 4. Deliberation (awareness and control of effect).
 5. Form (the specification of formal means for the implementation of intended 

effects)

This definition, with its five criteria, can also help to understand the difference 
between amateur design or handicraft work (that is not ‘design’ in a strict sense) 
and professional design. If we quickly sketch a note or fold a paper plane, this is 
clearly not an act of designing. We neither deliberate about the exact outcome, nor 
do we think or care much about formative matters – so points 4 and 5 do not obtain. 
Today, especially in visual communication, amateurs have access to the technical 
equipment of professionals and often use professional tools for creating visual 
media. If amateurs create artefacts with both diligence and formative skill, at some 
point we might start calling their work ‘design’.

Different gradations can apply when discriminating between ‘design’ and ‘non- 
design’. There might be amateur or self-taught designers who fulfil the criteria for 
‘real’ design, but on a lower level. There is no need to draw a strict line here. In 
order to preserve a valid concept of ‘design’, however, we need to give an account 
of why not everything is ‘design’. It seems to be the formative skill in particular that 
is not fully developed in amateurs. Even if an amateur designer is fully clear about 
the intended outcome of an envisaged product, she might fail to realize her aim 
because she is not able to choose the appropriate formal means or to apply them 
subtly enough. The formative criterion really seems to be the special ingredient that 
makes design ‘real’ design.

It is the combination of the prospective, productive, effect-oriented, deliberative 
criteria with the formative criterion that yields the specific capacity required from 
designers, namely a standard that is not mastered by everybody – at least not to a 
high degree. As we shall see, the formative endeavours of the designer are always 
directed towards the appearance of the design object. Only through the ways in 
which a design object appears to us can its intended effects really come into action. 
In what follows, the importance of the concept of appearance for design theory will 
be further investigated.
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3  Scratching the Surface

My attempt to analyse the concept of design has led to the following definition: To 
design means prospectively and deliberately to envisage the production of artefacts 
or states that affect (and ideally improve) the emotions, actions and interactions of 
people. In order to demarcate design actions from other forms of prospective, delib-
erative, effect-oriented productive actions, the formative criterion has been added: 
Designing means to provide or select the formal means that are appropriate for 
creating the intended effects. To say that designing consists, inter alia, in determin-
ing the ‘form’ of the envisaged object, is not very precise. Grasping the idea of the 
‘formative’ or ‘form-giving’ aspect of design becomes even more difficult when the 
design of complex states or situations is concerned instead of self-contained mate-
rial objects.

A first problem is that our common concept of ‘form’ does not prima facie 
embrace all features that should be included in the formative criterion of design – 
aspects that are easily passed over when design is conceived in classical terms of 
‘form-giving’. Take for example illumination or lighting, which are crucial means 
in many areas of design, e.g. scenic, film, interior or wayfinding design. We would 
not normally consider light as part of the ‘form’ of a design object or of the ‘form- 
giving’ process. This is because light is added from the outside and is not a material 
or physical property of the design object in a strict sense. Similarly, the colour, 
weight, smell or sound of design objects should not be considered as extra elements 
alongside ‘form’, but as part of the formative endeavour of design. In my under-
standing, all these aspects of design add to the overall ‘form’ of a design object or 
state.

Another problem, quite contrary to the abovementioned drawback, is that not all 
aspects of ‘form’ are really important to design. There are formal properties that are 
negligible for the designer because they do not matter for the effect a design has on 
people and their environment. The details of technical construction of an industrial 
or architectural design product, for example a coffee machine or a waterpark, are 
formally vital for the designer only as far as they are perceivable by the user. 
Designers have a special interest in the surface of what they create. This is not to say 
that the technical construction or function does not matter for design. Designing a 
waterpark goes hand in hand with developing a functioning system of water pipe-
lines, heating and a power supply. However, providing for such a supply system is 
not part of the design task, but rather of engineering. Its whole construction is usu-
ally completely invisible to the visitor, and if the pipes are made visible, then this is 
due to a design decision. It would become the designer’s job to think about the form 
and effect of the perceivable part. The construction of the basins is a hybrid, as it 
involves a mix of visible, tangible, perceivable, and therefore designerly important 
formal features, and of formal parts hidden from the bathers. Constructing the latter 
is an issue of technical engineering and usually exceeds both the formative concern 
and the formative ability of the designer. Architecture is always hybrid in this sense: 
design and engineering join together in giving form.
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If we grant that design connects the criterion of form with prospective, delibera-
tive, effect-oriented production, the designer must consider matters of function, 
usability and sustainability that are linked to or will result from the chosen form. 
That is why the ‘surface’ of design artefacts cannot be split from their ‘interior’, 
their technical workings and overall material composition. If the basins of the 
waterpark or the coffee machine leak or if the water temperature is not appropriately 
regulated, then the design will be of no use, however elegant or striking it might be. 
Design goes beneath the surface because it thinks about the bigger picture. Yet the 
need to pay careful consideration to the technical construction and to enjoy a fruitful 
cooperation with engineers is not a consequence of the formative criterion alone, 
but rather of combining it with the criteria of purpose and deliberation. This is why 
certain technical issues of form-giving might lie beyond the formative skills and 
interest of designers, and why it can even happen that technical considerations spoil 
the primary formative endeavours of a designer.

To focus on the perceivable or tangible aspects of form does not mean stopping 
at the surface. It does not make design a purely superficial activity. Superficial 
design – design that is concerned only with the superficial effects of a design object, 
such as a smooth touch, nice colour, elegant shape or shiny surface but does not care 
about material quality, function, ergonomy, the user’s needs or environmental pro-
tection – would not count as ‘design’ in its above, strict definition, but rather as 
‘styling’. Gilded plastic is not the same as pure gold, and someone will sooner or 
later scratch the surface and notice the difference. This does not imply that design 
always yields pure gold – for some design purposes, gilded plastic can be the appro-
priate material. But it means that design thinks things through. Design concerns 
itself with what lies below the surface, because designing the form necessarily 
involves questions of function, effect and use.

4  Design Ontology: Appearance and Reality

Placing our focus on the formative endeavours of design has culminated in the pro-
vocative claim that design is particularly occupied with the surface of designed 
objects. In philosophical terms, what distinguishes design from mere products of 
engineering or craft, such as a water pipe, a saw blade or a screw nut, is the special 
attention given to the appearance of the object, such as an attractive, futuristic or 
elegant look and feel. The formative features chosen and provided by the designer 
are intended to create this specific appearance. A knife is made for cutting, but only 
if its specific visual and haptic appearance was explicitly considered during the 
process of creation would we say that this knife is a design object. What designers 
do when they create design objects  – above and beyond realizing a technical or 
communicative function – is to create a certain visual, haptic, acoustic, olfactory 
appearance, a specific manner in which the object comes across to the beholder or 
the user.
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The special formative or form-giving ability of the designer could then be 
described as handling the ways her design will appear to the public. Choosing or 
providing the formal means of a design artefact thus means creating the specific 
appearance of this object. Or, to put it the other way round: By giving artefacts a 
particular appearance, designers manage to intervene in the lives of users or behold-
ers in very specific ways. Creating or changing the appearance of things really 
seems to describe the unique designerly way in which prospective, deliberative, 
effect-oriented production is realized.

The concept of ‘appearance’ rings a bell in philosophers’ ears. Usually, appear-
ance is opposed to the ‘real being’ of the world, and ever since Plato’s critique of the 
sophists, philosophy has aimed at grasping the truth instead of mere semblance. 
‘Appearance’ is an important term of philosophical ontology and epistemology. 
John Locke’s distinction between primary and secondary properties of objects 
(Locke 2012: II, viii), for example, is an attempt to distinguish the ‘real’ from the 
mere ‘seeming’ properties of things. While primary qualities are said to convey 
undeniable, objective facts about objects that are independent of any observer, sec-
ondary qualities are thought to be mediated by the observer’s sensations, depending 
on the effects they have on human beings: “whatever reality we by mistake attribute 
to them, [they] are in truth nothing in the objects themselves, but powers to produce 
various sensations in us” (ibid. 14). While the shape, texture, extension or solidity 
of an object would be primary properties of this object according to Locke, colour, 
taste or smell only belong to its secondary properties. Primary qualities are about 
the essence of an object, while secondary qualities merely give hints about its 
appearance.

Bertrand Russell takes up Locke’s distinction in his Problems of Philosophy 
(Russell 1998). By exploring the room he sits in and taking a closer look at the table 
he is sitting at, he tries to distinguish ‘reality’ from ‘appearance’ or ‘what things are’ 
from what they just ‘seem to be’ (Russell 1998: 2). Russell leads us to understand 
that not only the ‘reality’ of secondary properties such as the colour of the table is 
relative to the observer’s sensations, but also the so-called ‘primary’ properties such 
as shape and texture. According to Russell, “the ‘real’ shape is not what we see; it 
is something we inferred from what we see. And what we see is constantly changing 
in shape as we move about the room” (ibid. 3). In the same vein, texture is some-
thing that changes with the distance of perception. From far away, the table looks 
smooth, up close we see the grain of the wood, and through a microscope we discern 
a rough texture with hills (ibid.). So what is the ‘real’ texture of the table – is it even 
or uneven?

In everyday life, it does not matter what the ‘real’ face of things is and what just 
belongs to their ‘appearance’. So is this merely a problem created by philosophical 
sophistry, or could the distinction between appearance and reality also be of particu-
lar importance to design? Russell gives us an interesting hint: “For most practical 
purposes these differences are unimportant, but to the painter they are all-important: 
the painter has to unlearn the habit of thinking that things seem to have the colour 
which common sense says they ‘really’ have, and to learn the habit of seeing things 
as they appear” (ibid. 2). The habit of being aware of the way things appear, as 
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described by Russell, is also a crucial habit of designers. Quite like the painter, the 
designer must be able to predict and control the ways her design is going to appear 
to other people. But unlike the painter, the designer does so by forming the ‘real’ 
properties of the object. Russell concludes that: “The painter wants to know what 
things seem to be, the practical man and the philosopher want to know what they 
are” (ibid.), but we should add that the designer needs both: control over the essence 
of objects as much as control over their appearance.

Of course we could say that, in a deeper philosophical understanding of the prob-
lem, the designer, just like the painter, never reaches the level of ‘real’ matter in her 
work, and that even handling materials such as print colour, paper, wood or metal 
means acting only on the level of ‘appearance’. But why postulate a deeper level? 
At least for understanding ‘design’, something like Kant’s noumenon is of no 
explanatory value if there is no possibility of reaching and experiencing it. We had 
better stay with the phenomena. For this reason, I do not want to go further into the 
debate about where exactly the distinction between reality and appearance might be 
drawn, or whether subjectivity is involved in any ascription of qualities.

My point is rather that the distinction between ‘real’ properties and mere ‘appear-
ance’ becomes obsolete in the case of design objects. It is an essential part of the 
designer’s task to take into account the specific appearance of design artefacts. 
From a designerly point of view, the appearance of a design object is by no means 
less real than any of its ‘real’ properties. In the end, matter and form, essence and 
appearance will melt together in the final design product.

Thinking about design enables us to see the philosophical problem of appearance 
and reality in another light. For the designer, and for an understanding of what 
‘design’ is, the way things ‘appear’ to us is a ‘reality’ as worthy of study as their 
‘real being’. Designers essentially make use of the appearance of objects in their 
work. Appearance thus becomes part of the essence of objects qua design objects. 
In this sense, the work of designers creates a fundamental link between essence and 
appearance.

5  Design Aesthetics: Aesthetic Experience

The preoccupation of design with appearance brings us to another philosophical 
field, namely aesthetics. The way in which a design object appears to us is closely 
linked to the aesthetic experience we have when perceiving it. Traditionally, aes-
thetic experience was solely attributed to works of art or natural objects and was 
restricted to the aesthetic dimensions of the sublime and the beautiful. With the 
transformation of arts in the twentieth century, the dictates of beauty and representa-
tion were rejected and the distinction between ‘high’ and ‘low’ art (popular, folk or 
vulgar art) became porous. The study of aesthetics expanded and began to appreci-
ate the multi-facetted sensual impact generated by the things surrounding us. We do 
not only enjoy (or suffer) aesthetic experience in museums or out in nature, but 
throughout our daily lives. We are confronted not just by the beautiful but also by 
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the ugly, the frightening, the lustful and the cool, and not just through our eyes but 
through all our senses – whether we eat a meal or read the newspaper, watch televi-
sion or observe people in the street. John Dewey already pointed in this direction in 
the 1930s in his aesthetic study Art as Experience (Dewey 2005).

In this cornucopia of things that provoke aesthetic experience in our daily life, 
design is special because it deliberately and purposefully does so and because of its 
specific form-giving skills. We have seen that design objects are not just the result 
of a productive, deliberative, effect-oriented endeavour, but that design tries to 
affect people by determining the form or appearance of these products. That is also 
how we can distinguish design from everyday actions that prompt an aesthetic expe-
rience, such as hanging the laundry in the garden, and from actions that even involve 
aesthetic intentions, such as planting flowers or preparing a meal. The food is sup-
posed to smell, look and taste delicious, and the flowers are intended to make the 
garden attractive. But just as in the discussion of amateur design above, there must 
be a special relation between the consideration of effects and the formative endeav-
our to call these actions design. Everyday aesthetic actions show a lower degree of 
both deliberation and formative skill than would be the case with a professional 
garden designer or food designer, and they are less accurate in realizing intended 
effects in the act of giving form.

Opening the sphere of ‘art’ for other productive aesthetic practices is nothing 
genuinely new. In fact, in ancient times the fine arts were not yet set on a “remote 
pedestal” (Dewey 2005: 4), but considered as one techne among others, such as 
crafts and other productive technical activities. According to Dewey, the antique 
principle of mimesis made sure that the visual and performing arts remained closely 
connected with daily life: “the doctrine [of mimesis] did not signify that art was a 
literal copying of objects, but that it reflected the emotions and ideas that are associ-
ated with the chief institutions of social life” (ibid. 6). Art should be seen as a devel-
opment of our “everyday enjoyment of scenes and situations”, as an extension of the 
“everyday making of things” (ibid. 11). In this case, aesthetic quality would not be 
something invented by art or only found in art, but something adopted from daily 
experience and brought to mastery by different forms of art.

What Dewey described in his time still seems to possess validity in our own: 
“The arts which today have most vitality for the average person are things he does 
not take to be arts: for instance, the movie, jazzed music, the comic strip” (ibid. 4). 
To be sure, the list of the most ‘vital’ media would look different in the twenty-first 
century, but we still feel a bias when thinking about computer games, mobile apps, 
web shops, TV ads or the like in relation to the art found in museums. If we were to 
judge all these things by the aesthetic experience they skilfully produce in viewers 
and users, then they would all have to be counted as present-day forms of art.

Thinking along these lines, we can easily see that many of our daily enjoyments 
and aesthetic experiences are generated by design. Emerging as a special field in the 
early twentieth century, ‘design’ finds early consideration in Dewey’s work: 
“Objects of industrial arts have form—that adapted to their special uses. These 
objects take on esthetic form, whether they are rugs, urns, or baskets, when the 
material is so arranged and adapted that it serves immediately the enrichment of the 
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immediate experience of the one whose attentive perception is directed to it” 
(Dewey 2005: 121). He names two senses of the word ‘design’: purpose and 
arrangement, which fit the above criteria of deliberation and effect-orientation on 
the one hand, and the formative criterion on the other. For Dewey, giving form to a 
substance means to handle it in a way so “that it can enter into the experiences of 
others and enable them to have more intense and more fully rounded out experi-
ences of their own” (ibid. 113). What was found to be the eminent criterion that 
distinguishes design from similar productive actions, namely providing for the form 
of an object and thereby creating its specific appearance, is mirrored in Dewey’s 
aesthetic account.

6  Design and Art

Everything in the world might appear to us in one way or another. Prompting an 
aesthetic experience has turned out to be a trait common to things surrounding us. 
As we have seen, design objects are special because their specific appearance or 
aesthetic experience is the result of a deliberate, skilful formative process. However, 
the very same special quality seems to hold for the classical subject of aesthetics, 
namely works of art. It therefore remains for us to ask about the difference between 
design and the fine arts. Let us consider a thesis on the nature of art that was pro-
posed by Emmanuel Alloa (2016). Referring to Gaston Bachelard’s epistemological 
notion of ‘phénoménotechnique’, Alloa defines art as a technique of production that 
generates an aesthetic spill-over that cannot be fully functionalized (Alloa 2016: 
180). This ‘aesthetic spill-over’ of art consists in a kind of self-referring loop. Every 
piece of art points out its own technical, material or formal making, e.g. the strokes 
of the brush (ibid. 181). According to Alloa, art objects are special in that they do 
not only have an appearance: They appear in order to appear (ibid.). Alloa thinks 
that the self-referential surplus of pointing to their own formal and technical making 
is a unique criterion of works of art, while being a characteristic that is unimportant 
to other functional processes of production. However, his idea of ‘aesthetic spill- 
over’ comes very close to what has been said about the formative criterion of design, 
namely the creation of appearance and aesthetic experience. Designers do not just 
create aesthetic experiences, but are highly aware of the connection between the 
specifics of making – the techniques, materials and other formative aspects – and 
the appearance they prompt as a result. Alloa’s idea of art as making something 
‘emerge’ or ‘step out’ (etwas hervortreten lassen) also reminds one of Gernot 
Böhme’s aesthetic account of ‘ekstasis’, meaning the way a thing ‘steps outside 
itself’ (Aus-sich-Heraustreten) and thus creates an atmosphere (Böhme 2013: 
107  f.). It is exactly this ability to emerge, to ‘step out’ or ‘radiate’, that is all- 
important not only for the fine arts, but especially for design (ibid. 108). In Böhme’s 
view, it is a common trait of every techne not simply to produce things but rather to 
create the conditions that make something appear (ibid. 109).
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The ideas of both ‘aesthetic spill-over’ and ‘ekstasis’ ultimately seem to under-
pin the similarities of the fine arts and design – but how can these two fields be 
distinguished from each other? Design is usually differentiated from the fine arts by 
its intrinsic purposefulness – a criterion that has been incorporated in the above defi-
nition of design. According to Richard Buchanan, design objects are “made for 
human use” (Buchanan 1985: 4) and have to serve the complex needs of a society 
(Buchanan 1992). In contrast, artwork is often said to be created for its own sake. 
But is a work of art really just l’art pour l’art? Even though objets d’art are not 
always directed at fulfilling clearly defined human needs or functions, we could still 
say that they are ‘made for human use’ in a wider sense. Art tries to make people 
think or see things in another light. It tries to affect people’s feelings, or to leave 
them perplexed. So is art really free from any functional restraint? And what about 
the ‘aesthetic spill-over’ that is said to be devoid of any function? Does the genera-
tion of aesthetic experience not in itself serve a human need? The main difference is 
possibly that design must be very clear and deliberate about the aesthetic experience 
it wants to create and about the functions that are to be served. Art, however, may 
indeed aim to achieve specific effects and may use formal means in specific ways 
for a specific aesthetic impact, but it is not pressed to do so. In other words, neither 
serving a function nor creating an aesthetic experience by providing the productive 
formal means is necessary for a work of art, nor is it defined by them.

The first ‘freedom’ of art – its liberation from purposefulness – does not come as 
a surprise. But its freedom from aesthetic intention unveils an unexpected, provoca-
tive idea, namely that art, at least in its contemporary form, is no longer a prototypi-
cal candidate for aesthetics. The overall ideal of beauty that originally linked art 
with aesthetics has long become obsolete. We can still have an impression of beauty 
when enjoying works of contemporary art, and some artists might still strive for 
beauty in their works, but the creation of beauty can no longer count as a necessary 
condition of art. Nor is it a sufficient criterion. As we have seen, the products of any 
other techne can be scrutinized from an aesthetic point of view, as can all other 
things that surround us. If there is no specific aesthetic intention involved in the 
creation of art, then the unique status of the fine arts within the study of aesthetics 
is lost. Design might even take their place, since design seems to be the techne that 
is most eagerly and specifically directed towards the creation of aesthetic 
experience.

Let me illustrate how art can override its own aesthetic claim. Take Kazimir 
Malevich’s Black Square, for example. To be sure, looking at this painting in its 
total blackness – or black totality – creates an aesthetic experience that must have 
been highly impressive at the time of its creation (1915), and it can still unleash 
some of its aesthetic power today. I argue, however, that Black Square is not sup-
posed to act upon the viewer principally by means of its material, technical or for-
mal qualities, but rather by the idea that is incorporated in it: the idea of absolute 
reduction. Although this idea could not be mediated without any act of materializa-
tion, and although the painting needs to have the form of a black square in order to 
promote exactly this idea, I still think that the specific formal elaboration with its 
specific aesthetic qualities does not really matter for this kind of art. The same idea 
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could be transmitted by a black square painted in another technique, such as using 
acrylics instead of oil, or coloured with charcoal or even screen-printed. And it 
could be made manifest on a smaller or bigger scale.

Bazon Brock supports this line of thought in a magazine interview that pointedly 
argues the case of Black Square: “You don’t see anything. But you think some-
thing – that is what counts […], there is nothing to contemplate. You don’t have to 
stand in front of the original in order to grasp it” (Behrisch and Brock 2015: 26).6 If 
the main idea of Black Square can be grasped even without actually seeing it, this 
implies that the essence of the painting cannot be located in its material or technical 
constitution nor in any aesthetic properties resulting from it. The specific material 
execution and technique of painting is not essential to this piece of art: “It would be 
nonsense to consider the Black Square as part of the history of painting. It is very 
badly executed, the colour is flaking everywhere” (ibid. 25). It thus seems to be 
equally important in judging the quality of this kind of fine art to abandon the for-
mative criterion. Today, the fine arts cannot be judged solely by the technical or 
aesthetic skills displayed: “This by no means makes Malevich a worse artist, since 
the gesture, the idea are indeed unique and epochal. Many great masters, think of 
René Magritte, were lousy painters. Just like Magritte, Malevich is a dead loss as a 
painter, but a brilliant artist” (ibid. 25 f.). Brock’s statement, while strikingly sim-
plistic, hits the mark. An artist today needs neither to be gifted with special forma-
tive skills, nor to work with special technical diligence, nor to create works of 
outstanding aesthetic quality. Many artists do still demonstrate special technical 
skills and create aesthetically remarkable and powerful works – but they are not 
compelled to do so. There are other possibilities for creating art, even for creating 
great art.

The same does not hold for design. A designer without any formative or technical 
skill, a designer who does not manage (or at least tries to manage) to implement 
specific aesthetic qualities in her work, will simply fail. Designers must create well- 
defined appearances and aesthetic experiences by virtue of mastering the principles 
of form in all its details. If they do not, then they will not be called designers. If they 
do particularly well, they can even become great designers. The creation of appear-
ance and aesthetic experience is a principal task of design. The study of aesthetics 
is therefore well advised to consider design among its paramount subjects.

7  Conclusion

The aim of this chapter was to contribute to the emerging field of design philosophy 
by illustrating how philosophy can be of importance for design theory and – vice 
versa – what philosophy can learn from design. In the first place, the development 
of a design definition based on the philosophical method of conceptual analysis was 
meant to sharpen and scrutinize the fuzzy concept of design and to provide an 

6 All citations from Behrisch and Brock (2015): Translation from the German by the present writer.
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argumentative basis for further design research. Five criteria proved to be essential 
for design: productivity, prospect, effect-orientation, deliberation and form, while 
the formative criterion seemed to be the special ingredient that distinguishes design 
from related activities such as legislating or amateur production.

Secondly, a deeper thought into the formative criterion of design activity revealed 
an intimate link between designing and shaping the appearance of design objects, 
whereby an aesthetic experience is created in users or spectators. Although the con-
cept of appearance is eminent for our understanding of what design is, this does not 
make design a purely superficial activity: The overall construction and functioning 
of design objects is respected by the criteria of deliberation and effect-orientation.

Thirdly, the essential relation between design activity and appearance or aes-
thetic experience revealed design as an interesting subject both for philosophical 
ontology and aesthetics. As I have argued, in the case of design objects, the tradi-
tional divide between what things ‘really are’ and what they only ‘seem to be’ can 
be bridged. What is more, the proposed concept of design gives reason to turn the 
focus of aesthetical study from fine arts towards design  – actually design might 
become the paradigm case for future aesthetics.

If we want to do more than just scratch the surface of design, then we have to 
recognize that in the case of design, appearance proves to be part of the essence.
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The Varieties of Good Design

Salu Ylirisku and Mattias Arvola

Abstract This chapter explores the philosopher and logician Georg Henrik von 
Wright’s metaethical treatise of the varieties of goodness in the context of design. 
von Wright investigated the use of the notion of ‘good’ in language, and he identi-
fied six kinds of goodness: namely utilitarian goodness, instrumental goodness, 
technical goodness, medical goodness, hedonic goodness, and the good of man. We 
discuss these different kinds of goodness in relation to six design traditions that we 
identify, namely conceptual design, usability design, engineering design, ergonom-
ics design, experience design and sustainability design. We argue that the design 
traditions are grounded in different appreciations of goodness, and that designers 
and design researchers can benefit from a more precise discernment of values that 
underpin design processes and design critique in different traditions. von Wright’s 
treatise serves as a point of departure for the appraisal of the multifaceted and rela-
tional character of the idea of good design and of the values of design.

Keywords Design · Goodness · Varieties of goodness · Values · Design traditions 
· Virtues

1  Introduction

The title of this chapter is a paraphrase of Georg Henrik von Wright’s (1963) trea-
tise The Varieties of Goodness. von Wright was a philosophical logician and ana-
lytic philosopher, and a student, close colleague, and successor of Ludwig 
Wittgenstein at the University of Cambridge. Wittgenstein’s influence is visible in 
the way von Wright approached the metaethical treatise of goodness by analysing 
the plurality of ways in which the concept of good is displayed and used in everyday 
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language, i.e. how people talk about what is good. His position was a teleological 
one treating the intended ends of action and the actual consequences of action as 
grounds for establishing what goodness is. According to his teleological view of 
goodness, von Wright set the perceived beneficial and harmful consequences of 
action as the conceptual frame for the assessment of goodness. His position hence 
lies close to utilitarian ethics. Utilitarianism and its descendants in different forms 
of consequentialism build on assumptions about the moral rightness of actions 
depending on the (judged) value of the consequences (Sinnott-Armstrong 2015). 
The varieties of goodness presented by von Wright represents a pluralistic conse-
quentialism, taking multiple meanings of ‘good’ into account.

Herbert Simon (1996, p.  55), who was a prominent design theorist, defined 
designing in terms of “devising action to transform existing situations into preferred 
ones.” This definition depicts designing as action to intentionally change the pre-
vailing conditions, and it relates to the study of goodness through ends of action and 
consequences of action. This bears a clear resemblance to von Wright’s thinking on 
the notion of ‘good’. Designers’ action involves the introduction of designs, and it 
is essentially through the introduced designs that designers influence actual situa-
tions. The consequences that designs provoke when they are adopted into use can be 
evaluated through von Wright’s framework. von Wright also explicitly considered 
an example of design in his treatise: the design of a knife. Knives are the result of 
design action, and hence, when evaluating a knife one is actually evaluating an 
extension of how designers intentionally act upon the world.

von Wright’s approach to goodness relates to designing also in another way. 
Despite von Wright worked within analytic philosophy and studied the meaning and 
logic of value and goodness conceptually, his approach was unapologetically 
anthropocentric – the good of human resided at the centre. Human-centred design 
(or ‘user-centred design’) shares this premise, as it anchors the value of designs into 
how well they provide value to the people that become influenced by them. Hence, 
von Wright’s treatise appears to be based on very much the same concerns about 
value as the field of human-centred design, where our own contributions lie.

Our interest in studying von Wright’s work in connection with user-centred 
design stems from our own efforts in developing a framework for analysing the 
quality of designs (Arvola 2010; Arvola and Holmlid 2015) and analysis of how 
designers construct design concepts, i.e. expressions of possible ends of action 
(Ylirisku 2013; Ylirisku et al. 2015). We have also studied design processes in terms 
of the ‘situated knowing’ in conceptual designing (Ylirisku and Falin 2008) where 
designers anticipate the value that their designs bring to the people that will eventu-
ally use their designs. von Wright’s work on the varieties of goodness enables us to 
see how partial and biased most evaluation and support frameworks for design are. 
The different frameworks, however, may serve the purposes for which they were 
intended, and the objective of this chapter is not to evaluate how well suited they 
are, but rather, to promote a more holistic view on goodness based on von Wright’s 
work.

The chapter is organised so that the first part outlines von Wright’s varieties of 
goodness and the second part highlights different design traditions that appear to be 
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biased towards one of the six kinds of goodness that von Wright (1963) originally 
outlined. We have chosen key works amongst the traditions to draw the connections 
to von Wright’s work, but we acknowledge that the traditions are more diverse than 
our portrayal of them in this chapter. We, nevertheless, argue that the different 
design traditions that we identify are grounded in different appreciations of good-
ness, and that designers and design researchers can benefit from a more precise 
discernment of values that underpin design processes and design critique in these 
different traditions. Designers trapped in a single tradition, with one way of appre-
ciating design, run the risk of overlooking the consequences of their work with 
regard to different values.

2  The Varieties of Goodness

von Wright based his teleological study of the notion of ‘good’ on a conceptual 
analysis of the ways in which ‘good’ is used in language. This resulted in taxonomy 
of six ‘varieties’ of goodness, namely instrumental, technical, utilitarian, medical, 
hedonic goodness and the good of human1. In his treatise, von Wright related only 
some of the kinds of goodness explicitly to designed objects, especially to the 
design of knives. We shall continue this exploration further and deeper, relating 
each kind of goodness to design by covering different design practices, after we 
have summarised the varieties of goodness as presented by von Wright (1963).

2.1  Utilitarian Goodness

Utilitarian goodness, according to von Wright, is a synonym for the concept of 
‘useful’. To call something useful, von Wright (1963, p. 43) argued, is to say that it 
is “causally relevant to (the attainment of some) end of action.” In other words, 
when an object is said to be good for a purpose is to ascertain that the object can be 
used to serve this purpose.

An example that von Wright uses to illustrate usefulness is a knife that can be 
used as a hammer, because of its thick and heavy handle. It can be used for driving 
in nails, even though it is possibly not originally intended for the purpose. When 
people re-appropriate a design object, they are using the object for a purpose that 
was not likely associated for the object by its designers. Objects can be considered 
useful if they are ‘causally relevant’ for attaining the end of action, i.e. driving a nail 
down, when the consequences of the action taken with the design object serve the 
attainment of the desired end of action. The opposite of a useful design is one that 

1 We use the term ‘good of human’ to refer to what von Wright originally named the ‘good of man,’ 
for the use of the noun ‘man’ is old-fashioned and it is perceived too much gender-biased today.
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cannot be used for a purpose. If that purpose is one that the design is intended to 
serve, it can be said to be useless.

2.2  Instrumental Goodness

According to von Wright (1963, p. 20) “to attribute instrumental goodness to some 
thing is primarily to say of this thing that it serves some purpose well.” Here we 
need to emphasise the last word – ‘well’ – which marks the demarcation of instru-
mental goodness from utilitarian goodness. von Wright (ibid. p. 45) wrote, “instru-
mental goodness of the thing can be said to measure its degree of usefulness.” This 
difference between instrumental and utilitarian goodness may at first appear as a 
minute detail, but it has significant bearings on how the evaluation needs to be con-
ducted. Assessing if something is useful (or useless) is different from assessing if it 
serves a purpose well or badly.

Like utilitarian goodness, instrumental goodness is relative to a purpose. Von 
Wright used the knife example again to draw a difference between a knife being 
useful and it being instrumentally good. He analysed it in relation to the purpose of 
cutting meat. A knife that is instrumentally good for cutting meat will be said to 
serve its purpose well. This may mean that the knife allows the user to cut smoother 
slices, cut them with less effort, feel safer while doing so, etc. The list of criteria can 
be expanded according to the practice of the user, which von Wright called the sub-
jective setting of the purpose. When the criteria are made explicit, it is possible to 
‘objectively’ measure the degree of instrumental goodness of a design object. von 
Wright also recognised that design objects, such as knives, which are created into a 
known product category, become essentially associated with a particular purpose 
(or set of purposes) that they are anticipated to serve in a certain subjective setting. 
For example, in order to be a knife the object needs to function as a knife. This con-
nects instrumental goodness to technical goodness.

2.3  Technical Goodness

According to von Wright (1963, p. 33) technical goodness relates to the ability to 
“perform a certain activity”. When a design object is evaluated regarding its perfor-
mance in an activity, the evaluation implies a greater set of requirements than merely 
serving a purpose. The challenge becomes that of outlining the activity in terms of 
what constitutes excellence in it. von Wright’s examples of technical goodness were 
all human examples, such as a good teacher or a good general, which is likely due 
to his non-technical background (von Wright 2001).

Technical goodness is often associated to the evaluation of an object (or agent) 
of some kind. For example, when a person is evaluated as a teacher the evaluation 
is done in regard to the requirements in the constrained field of teaching. In practice, 
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however, the exact requirements are often left implicit, and instead of explicating all 
the necessary requirements and organising these into a balanced set of criteria, eval-
uations of technical goodness are conducted in two main ways, competitive tests 
and achievement tests (von Wright 1963). In competitive tests the objects, or agents, 
under evaluation are put to perform the same activity at the same time and then 
judged which one, or who, beats the other(s) in it. Achievement tests, such as run-
ning a marathon, can be conducted independently to evaluate the excellence in per-
formance measured against particular criteria, such as the finishing time. 
Achievement tests are also common in the evaluation of the development of skills, 
in order to judge whether a person has attained a certain level of performance in an 
activity.

2.4  Medical Goodness

von Wright (1963) used the notion of medical goodness to refer to the effects that 
some thing has for the welfare of one’s body and mind. What is considered good for 
the organs of the body, or good for the faculties of the mind can be said to be medi-
cally good. Medical goodness, when studied in terms of bodily organs and mental 
faculties, is relative to the normal functioning of the organs and faculties. Medicine 
is largely involved with the failures of bodily organs and mental faculties to serve 
their innate essential function. When studied in this narrowly framed way, medical 
goodness resembles technical goodness, i.e. the performance of bodily organs and 
mental faculties in the activities essentially associated with them. Medical good-
ness, however, involves also considerations of experiences, such as pain, suffering, 
misery, enjoyment, and happiness. This connects medical goodness to the next kind 
of goodness, that is, hedonic goodness.

2.5  Hedonic Goodness

von Wright (1963) admitted that his treatment of what he addresses with the name 
‘hedonic goodness’ is superficial. Rather than speaking of a kind of goodness, von 
Wright used the term ‘conceptual field’ to address phenomena related to pleasure, 
as he appraised that the field related to sensations and emotions is highly heteroge-
neous. He identified three main forms of pleasure: passive pleasure, active pleasure, 
and the pleasure of satisfaction or contentedness.

With passive pleasure von Wright addressed the pleasantness attributed to sensa-
tions and states of consciousness that the world gives rise to. As a logician, he was 
stringent in not confusing pleasurable sensations with the concept of pleasure itself, 
and defined pleasure as an attribute, a characteristic, or a property, of sensations. 
When talking about passive pleasure, von Wright used the triadic relationship 
between a physical object that is sensed, the sensations of a sensing subject, and the 
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subject. Hedonic goodness, when it functions on the level of passive pleasure, is 
based on a

causal or dispositional characteristic of the physical object that it evokes or produces, under 
specific circumstances, [..] sensations in a sensing subject. These sensations are the primary 
logical subject of the hedonic value-judgment. The physical thing ‘partakes’, so to speak, in 
the goodness of the sensations only by being their cause. (von Wright 1963, p. 66).

von Wright admitted that when considering passive pleasure, and especially its 
opposite pain, there is a possibility to find “intrinsic connection between a section 
of the world of facts and a section of the realm of values” (von Wright 1963, p. 70), 
which a logician can find puzzling. It was, however, long after von Wright’s treatise 
of goodness, that neuroscientists were able to dissect the multi-layered processes of 
the origins and constituents of the experience of pain, see e.g. (Damasio 2000), and 
discuss it in connection with life-sustaining emotive capacities of the organism, 
hence supporting von Wrights hunch. von Wright, however, recognised that pain 
can be induced on a more foundational level than pleasure, and be outbalanced by 
the positive responses to the pain. These pain sensations are not ‘painful,’ despite 
their ingredients, but instead they become “pain-sensations, which we happen to 
like” (von Wright 1963, p. 71).

Active pleasure refers to the pleasure of doing things a person is keen on doing, 
enjoys doing, or likes to do. von Wright presented three examples of active pleasure: 
watching cricket, playing chess, and getting up early in the morning. Despite watch-
ing a game can be considered a passive pleasure, it is often the case that the person 
watching has substantial knowledge of the rules of the game, and possibly of the 
history of the team and the players. Hence, the pleasure stems not from sheer sensa-
tions caused by external stimuli, but from how one responds to these on the basis of 
one’s familiarity with the game. So, a passively appearing pleasure may actually be 
rather active, and the boundaries between active and passive pleasure is here very 
elastic, as von Wright also acknowledged.

Game playing is a more complex topic for the analysis of hedonic goodness. It 
may resemble passive pleasure in cases where someone is playing just for amuse-
ment, as a pass time. However, once a game is played not for the sake of amuse-
ment, but for one is keen on playing it, or is done for its own sake, the pleasure turns 
active.

Pleasure may also derive from a more complex relationship between activities 
that one needs to do. Some activities are such that a person wants to do. Some are 
practical necessities of life, and as such, they simply must be done if one is to sur-
vive. Some activities are such that are simply done to get things done. For example, 
getting up early in the morning may result from a complex set of anticipations by a 
person.

The man who rises early may want to do so in order to avoid having to rush his day’s work, 
which is an unpleasant thing. Or he may be anxious to finish his set work early in the day 
as possible, so that he can relax and do in the afternoon what he ‘really likes,’ i.e. that which 
affords him (active or passive) pleasure. (von Wright 1963, p. 79)
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von Wright, however, warned that if we begin to see all activities as being 
prompted by a desire to avoid something unpleasant or secure something pleasant, 
we will subscribe to a thesis called ‘psychological hedonism’. People do many 
things because they like or want to do them, but not everything happens this way. 
Many things are done because they are customary, and many things simply happen 
to people involuntarily, such as getting fat or falling asleep. Moreover, a great num-
ber of things are done in order to get things done irrespective of any related plea-
sure. Getting things done, i.e. the attaining of goals, is often accompanied by 
pleasure, and this points to the third kind of pleasure: satisfaction.

The pleasure of satisfaction refers to being content, i.e. to the feeling that arises 
when we get what we desire, need, or want. Satisfaction presupposes the existence 
craving, desire, or curiosity a priori to the existence of pleasure of satisfaction. 
Satisfaction always has an object, which we strive to attain to satisfy our desire.

2.6  The Good of Human

The most all-encompassing of the kinds of goodness is the good of human. Von 
Wright wrote:

A being who, so to speak, ‘has’ or ‘enjoys’ its good, is also said to be well and, sometimes, 
to do well. (von Wright 1963, p. 86)

Someone who is said to be well is typically meant to be healthy. Moreover, a 
person who is doing well, who flourishes, thrives, and prospers, is often said to be 
happy. According to von Wright (ibid.), health and wellbeing are privative state-
ments, i.e. they connote the absence of illness and suffering, whereas well-doing 
and happiness are positive statements, referring to an overflow and surplus of some-
thing desirable.

von Wright reserved the term welfare to be the best candidate as the synonym for 
the good of human. He identified several differences between happiness and wel-
fare. According to von Wright, happiness is allied to pleasure, and thus to hedonic 
goodness, unlike welfare, which is better connected to wants and needs, and hence 
to utilitarian goodness. Moreover, happiness appears as a temporal ‘state,’ which 
can exist at one particular moment in time and be gone in the next. Happiness can 
thus be understood as an end that can be pursued and attained. Welfare, on the con-
trary, does not have similar relation to events in time, but nevertheless, is subject to 
causal considerations. For example, for the question “if smoking is good for you,” 
the consideration is essentially about the negative or positive consequences of the 
activity of smoking. von Wright (1963, p. 88) wrote:

Considerations of welfare are essentially considerations of how the doing and happening of 
various things will causally affect a being.

Happiness differs from welfare in that it can be considered in terms of conse-
quences and antecedents apart. What may be bad for a person’s welfare, such as 
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smoking, may sometimes contribute to a temporal happiness. The relationship 
between what happens and how it influences people’s happiness and welfare is often 
complex, even to the extent of being impossible to accurately foresee. von Wright 
(ibid. p. 102) stated:

the causes and consequences of things which happen, are often insufficiently known and 
therefore largely a matter of belief and conjecture.

Related to this, von Wright discussed the notion of a wanted thing, especially a 
thing that is wanted in itself. For the attainment of the thing the person who wants it 
needs, most often, to pay a price. Price, according to von Wright, is the sum total of 
those things, which are unwanted in themselves. A key challenge in designing is 
prospectively answering the question whether it pays off to pursue a wanted thing. 
This, nevertheless, may be extremely difficult, if not even possible in all cases, as 
von Wright admitted (ibid. p. 101):

every event (change) ‘strictly speaking’ has an infinite number of consequences throughout 
the whole of subsequent time, and that for this reason we can never know for certain which 
all the consequences of a given event are.

He (ibid. p. 110) added:

It should be difficult, or even humanly impossible, to judge confidently of many things 
which are known to affect our lives importantly, whether they are good or bad for us. I think 
that becoming overwhelmed by this fact is one of the things which can incline a man 
towards taking a religious view of life.

According to von Wright, virtues can provide a way for people to strive within 
the complexity of overwhelming influences. Virtues, or ‘features of character,’ 
enable people to escape being succumbed to immediate temptations at the cost of 
greater future good, and thus contribute to a morally greater conduct.

Table 1 provides a summary of the varieties of goodness. Utilitarian and instru-
mental goodness are relative to ends of action, and they are measured in how a 
designed object serves the attainment of a desired end of action. Utilitarian good-
ness is concerned with the question, whether a product serves an end of action or 
not, whereas, instrumental goodness is about serving the end of action well. 
Technical and medical goodness are both considered within a particular activity. A 
technically good product excels in an activity, and a medically good product does 
not cause harm or is beneficial for health. Hedonic goodness is related to the experi-
ence of pleasure, and a good product in terms of hedonic goodness is accordingly a 

Table 1 Summary of the varieties of goodness

Goodness Relative to Context What is ‘good’

Utilitarian Desired end of action Task Useful (yes/no)
Instrumental Desired end of action Task Serving well
Technical Requirements, competition Activity Excelling
Medical Health, normalcy Activity Beneficial, not harmful
Hedonic Pleasure, pain Experience Pleasure
Good of Human Welfare Life Happiness and wellbeing
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pleasurable product. Finally, the good of human is related to welfare. A good prod-
uct makes people happy or contributes to their wellbeing.

3  Varieties of Goodness in Design

In this section we adopt von Wright’s (1963) varieties of goodness and turn atten-
tion to different traditions in design. von Wright’s framework enables differentia-
tion between design traditions based on their basic view of goodness. We have 
identified six design traditions without any claim of being exhaustive, and the dis-
tinction is based both on design research literature as well as on our own work as 
designers and design scholars. We refer to these traditions with the names concep-
tual design, usability design, engineering design, ergonomics design, experience 
design, and sustainability design. Goodness is appraised within these traditions in 
different ways, sometimes through explicit evaluation frameworks detailing out 
what makes a design good. The traditions are overlapping, and hence, the distinc-
tion between them is mainly analytic serving to sensitise design practitioners and 
researchers to qualities and aspects of features that makes a design good (what von 
Wright call ‘goodmaking features’) as well as to the different frameworks through 
which these features are perceived (what von Wright might call the ‘kinds of 
goodness’).

3.1  Conceptual Design

The tradition, amongst design traditions, which is the most concerned with von 
Wright’s utilitarian goodness, is conceptual design. It can be viewed as a phase in a 
general design process, such as what Cagan and Vogel (2002) call the ‘Fuzzy Front- 
End’ of design, but also as an approach to innovation (Ylirisku et al. 2015). It is a 
process of iterative framing and re-framing that leads into relevant simplifications 
of what should be created, i.e. into design concepts (Ylirisku 2013). Conceptual 
designing results in radically new designs that are aimed at facilitating the attain-
ment of existing goals in new ways, or serve the pursuit of completely novel pur-
poses. For example, a new wrist-top computer could enable one to read e-mails, and 
hence, it would be useful in regard to the goal of receiving an e-mail message. The 
wrist-top computer could also be used to re-channel communications between 
internet- of-things applications, which is a new kind of a purpose. According to von 
Wright (1963), utilitarian designs are such that enable the attainment of a goal, or 
end of action. Conceptual designing is focussed on the explication of novel goals as 
well as attaining existing goals in radically new ways. This is the main connection 
between utilitarian goodness and conceptual design.

Conceptual design draws on different design approaches, processes, and meth-
ods, and the multi-disciplinary process of conceptual designing is typically very 
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flexible. Conceptual design also employs collaborative multi-stakeholder activities 
in order to accommodate multiple voices and considerations of what is valued 
within particular domain that the design exploration addresses (Gottlieb et al. 2013). 
The thinking models, tools, and materials for facilitating collaboration vary from 
concrete design materials, e.g. (Sanders 2002; Ylirisku and Vaajakallio 2007), and 
design games (Brandt 2006) to abstract design models, e.g. personas (Blomquist 
and Arvola 2002; Cooper 1999; Grudin and Pruitt 2002), contextual models (Beyer 
and Holtzblatt 1998), customer journeys and service blueprints (Polaine et al. 2013), 
and concepts, such as design space (Sanders & Westerlund, 2011). A special cate-
gory of design resources is design formats, such as sketches, mock-ups, posters, and 
prototypes (Agger Eriksen 2012), used to fuel collaborative design interactions and 
align these towards a coherent result.

The notion of a ‘design concept’ is central to conceptual design. In connection to 
von Wright’s framework, a design concept can be seen as an expression of a goal. 
According to Keinonen (2006) a design concept refers to the description of a prod-
uct (or service) that is anticipatory, well-founded, focused, and understandable. 
Minimally a design concept consists of a Name, Purpose, and Design Principles 
(Ylirisku 2013). In addition, a design concept can have descriptions of the ‘charac-
ter’ of the concept, the ‘actors’ influenced by it, the ‘scene’ of its use, its ‘form’, and 
the consequences of its use ‘act-scene relation’ (Arvola 2014; Arvola and Walfridsson 
2015).

During conceptual designing one of the main challenges is to distinguish the 
context into which the design object will be created. The process is typically highly 
iterative and involves the ideation of great varieties of ideas to work with. The key 
ideas may be re-framed multiple times over the process (Dorst 2015; Ylirisku et al. 
2015). Ylirisku et al. (2009) described the problem of framing the design object in 
relation to context as the dilemma of relevance. According to Johnson and Henderson 
(2011) conceptual designing is crucial for attaining relevance, simplicity, and coher-
ence in design. Designers often emphasise simplicity, relevance and desirability of 
a design concept in order to render the desired end, expressed as a design concept, 
easily communicated and actionable. As Winograd put it:

The design itself cannot embody all of these complexities if it is to be constructible and 
understandable. The design must embody a simplification, leaving room for the texture of 
the world to be filled in by the interpretation and practices of those who use it. (Winograd 
2006, p. 72).

A design concept expresses a new goal, or a particular way of attaining a goal. In 
von Wright’s terms, the designed object is useful when it serves the attaining of the 
goal, and is useless if it fails to do so.
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3.2  Usability Design

Usability design, also known as usability engineering, is the design tradition that is 
most purely focused on what von Wright (1963) called instrumental goodness. 
Formed during 1980s mostly in response to the spread of computing to a wide range 
of users, usability design began to focus on computer software applications that 
were too difficult to learn and use. Usability design is grounded in the identification 
of users’ goals, which serve as the basis for the evaluation of the goodness of a 
design object. Usability design focuses on the optimisation of effort and resources 
in the attainment of the identified goals.

In addition to identifying the users behavioral goals, a usability design process 
involves specifying the user interface and collecting critical information about users 
(Gould and Lewis 1985). Understanding human cognition and perception is essen-
tial when developing optimal solutions for interaction, and usability design is rooted 
in psychology (Norman 1988) as well as in engineering (Nielsen 1993). Amongst 
the many tools for usability design are personas (Cooper 1999) and scenarios 
(Carroll 2000). These are representations of users and their activities, and serve to 
elicit users’ goals for the design, and can they be utilised in usability tests when 
specifying tasks for test users.

The crux of usability design is the usability test, which provides measurable data 
on how well a design is serving users’ goals. Usability tests typically measure the 
amount and characteristics of errors, the duration of time to complete each task (i.e. 
attaining a goal with the product), and the encountered usability problems on each 
task. Typical to usability tests is the study of individual products with individual 
users. (Nielsen 1993) Tight budgets and agile development processes have also 
given rise to “guerrilla” methods (Nielsen 1994), which are based on the idea that 
some user research and testing is better than none. They are also called ‘discount 
methods’. They do not provide the same rigor as proper research-based design, and 
include for example remote testing.

Usability design focuses on designing for the instrumental goodness of a product 
and it incorporates practices of measuring how well the design serves the purpose 
within what von Wright (1963) calls the ‘subjective setting’ of individual users. In 
usability tests, products are studied in relation to particular goals of a user, and the 
performance of test subjects is measured against criteria of the subjective setting 
(e.g. time on task, errors, reported satisfaction) in order to decide the degree of 
usability of the studied product. Usability design addresses also hedonic goodness, 
however, only through the concept of ‘satisfaction’, which relates to the good feel-
ing of attaining a goal.
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3.3  Engineering Design

Engineering design is the design tradition most closely associated with von Wright’s 
technical goodness. It is formed according to a systematic method of formulating a 
problem and then solving this with an optimal solution through a rigorous process 
(Pahl and Beitz 1996). Technical goodness is typically referred to as product qual-
ity, and for example, the systematic process by Pahl and Beitz (ibid.) for engineer-
ing design seeks to ensure product quality. Engineering design is similar to usability 
design in that the quality of a product is measured against recognised criteria, but it 
differs from both usability design and conceptual design in the breath and detail in 
which it addresses needs and technical criteria.

A deeply held belief within engineering design is that “all design begins with a 
clearly defined need” (Armstrong 2008, p. 12, see also Kamrani and Nasr 2010), 
and thus, the intended goodness of a product is typically grounded in a requirements 
list. This list outlines criteria (factors) against which the performance of the designed 
product is compared. The criteria may include aspects, such as required functions, 
working principles, embodiment, safety, ergonomics, production, quality control, 
assembly, transport, operations, maintenance, recycling and cost. According to 
Hofman (2000) ‘good’ criteria are such that are correct, unambiguous, complete, 
consistent, prioritized, verifiable and traceable. The requirements are defined in 
such great detail that the evaluation of the goodness, or the ‘quality’ of the product 
is accurately measurable. This typically quantitative approach is targeted at solving 
design problems in an optimal way (Kang et al. 2012). The criteria used for product 
evaluation vary depending on the phase of the product design process from the 
analysis of technical feasibility and performance towards analyses of customer sat-
isfaction (Hart et al. 2003). In connection to von Wright’s work it is apparent that in 
the evaluations of technical goodness considers a much wider variety of aspects 
than simply how well the product serves the attainment of a particular goal as is 
done in the case of instrumental goodness.

von Wright (1963) also outlined two kinds of tests for the evaluation of technical 
goodness: competitive tests and achievement tests. Explicitly defined requirements 
enable design engineers to evaluate products in achievement tests, where the evalu-
ation is conducted independently from competing products. The excellence in per-
formance is simply measured against the specified criteria. Competitive tests, 
nevertheless, are common in the comparison of different products within the same 
product category. For example, reviews of “the best printer,” “best camera,” “best 
SUV,” etc. are common. In these tests, the details of the performance of the products 
are scrutinized regarding specified requirements.
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3.4  Ergonomics Design

Ergonomics design (or Human Factors) is a design tradition, which is concerned 
with von Wright’s medical goodness. It is a precursor of and close relative to usabil-
ity design and both focus on users’ performance. Sometimes usability design is 
considered being a part of ergonomics under the heading of cognitive ergonomics 
(Long and Whitefield 1989). The key difference between usability design and ergo-
nomics design is their main focus. Ergonomics design focuses on human health 
whereas usability design focuses on pragmatic goals. Ergonomics originates in the 
mid-1900s after the World War II, at the time when human-focus became promoted 
especially by anatomists, physiologists, psychologists, industrial medical officers, 
and industrial hygienists (Murrell 1965).

Ergonomics design is also closely related to engineering design in the way it 
represents understandings of population wide anthropometric data on people’s 
sizes, limits, movements, and functioning of limbs as design requirements. Human 
needs are expressed in terms of factors that influence health, and it is typical for 
ergonomics design to understand a human in terms of a biomechanical entity, which 
consists of bones, joints, muscles, nervous system, and features processes of metab-
olism and heat regulation. The practice of ergonomics design maps the potential 
sources of problems in the user’s task allocation and work load, environment or 
equipment, and suggests ways to minimize the harmful consequences for the user’s 
health and performance (Helander and Khalid 2012). The classic examples include 
considerations, such as the workspace layout (Das and Grady 1983), humidity and 
temperature (Chiles 1958; Hohnsbein et al. 1983), noise (Broadbent 1957; Edworthy 
1997), illumination (Moore 1958) and vibration (Dieckmann 1958) as well as the 
formal properties of products.

According to von Wright (1963), medical goodness is predominantly concerned 
with the normal functioning of bodily organs and mind. Through an engineering- 
like approach ergonomics is targeted at creating solutions that will not impede the 
normal functioning of a healthy human being.

3.5  Experience Design

The design tradition that is most closely related to hedonic goodness we call ‘expe-
rience design.’ von Wright did not use the notion of ‘experience’ in his treatise (von 
Wright 1963), but the connection between hedonic goodness and experience is 
apparent, for example, in Jordan’s (1999, 2000) writings on the design of pleasur-
able products. Norman’s (2003) framework for emotional design is perhaps the 
closest to von Wright’s three-fold scheme of active pleasure, passive pleasure, and 
pleasure of satisfaction. Norman (ibid.) divides product emotions into three levels: 
the visceral level of the senses, the behavioural level of activity, and the reflective 
level of ideas and conscious thought.
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Norman’s (2003) visceral level of experiencing resembles von Wright’s (1963) 
characterisation of passive pleasure as the pleasantness of sensations and states of 
consciousness that the world gives rise to. According to Norman (2003), experienc-
ing on the visceral level is highly automated and rapid. It is the initial impact of 
perceiving something. This appears similar to how Desmet and Hekkert (2007) out-
lined the ‘aesthetic experience.’ According to them (ibid.), this type of experience 
refers to “a product’s capacity to delight one or more of our sensory modalities” 
(ibid. p. 3). Jordan (1999, 2000) conceptualized this kind of experience, the sensa-
tions from sensory organs as well as feelings of sensual pleasure, with the term 
physio-pleasure. According to Desmet and Hekkert (2002), these kinds of sensa-
tions are relevant when evaluating a product as an object, rather than as an event.

Norman’s (2003) behavioural level of product emotions addresses the active 
engagement in using a product. In von Wright’s (1963) terms we could say that 
when people actively enjoy using a product they are having active pleasure with it. 
These kinds of experiences also relate to how well the functionality is designed to 
serve the person, and hence, to the usability and utilitarian goodness. This connec-
tion can be also made with Jordan’s (2000) characterisation of psycho-pleasure, 
which he associates to the ease of use and lack of cognitive burden. Hassenzahl 
et al. (2010) have shown a connection between positive product affect and the fulfil-
ment of needs, such as stimulation, relatedness, competence and popularity. They 
(ibid.) draw a distinction between hedonic (pleasure) and pragmatic (utility) quali-
ties of a product. In connection with product design, active pleasure is associated to 
perceiving products as events (Desmet and Hekkert 2002).

Norman’s (2003) reflective experience relates to von Wright’s (1963) pleasure of 
satisfaction, or contentedness. According to Norman (2003), reflective product 
emotions are mediated by conscious thought about a product. von Wright exempli-
fied the conscious thinking that mediated these kinds of emotions with an example 
of where one can finish working early. The contemplation on the situation can lead 
to the pleasure of satisfaction, as one anticipates an opportunity to find time to relax. 
According to Kappas (2006), reflective processes may supplement and correct ini-
tial intuitive responses. An interesting aspect in von Wright’s example is how expe-
riencing at one moment involves satisfaction because of anticipation something 
pleasurable to happen. This is different to how reflective product emotions are typi-
cally considered, i.e. that they take place as a consequence of some experience, e.g. 
(Desmet 2002; Desmet and Hekkert 2002; Norman 2003).

3.6  Sustainability Design

According to von Wright (1963) the good of human encompasses welfare and hap-
piness of a being. It addresses the complexity of human experiencing as well as the 
socio-material processes of thriving in a material world at once making it the broad-
est and most complex of the six different kinds of goodness. While sustainability 
design is a label for a broad set of design activities, the common denominator for 
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these activities is the consideration of longer time perspective as well as the sys-
temic or holistic appraisal of the ecological and evolutionary aspects of the com-
plexity into which designers design their objects. Sandin Bülow (2007, p. 73, our 
translation) captures the agenda of sustainability design:

Sustainable development means to, in tune with economical, ecological, social, and cultural 
conditions, consciously and thoughtfully take care of and develop things and 
environments.

Sustainability design is about broadening the scope and engaging with the com-
plexity of design at a strategic level as the shaping the world we all live in (Fry 
2009). von Wright acknowledged that it is practically impossible to know all the 
consequences of any given event exactly, and even less, to foresee the impact on the 
quality of experiences or wellbeing. He recognised that instead of becoming over-
whelmed by the massive and dynamic complexity people may become inclined 
towards taking a religious life where virtues, which may provide sustained values, 
are taken as the foundation for making judgments and enacting in the world.

Typical to various approaches to sustainability design is the central role of vari-
ous principles. For example, McLennan (2004) outlined six principles for sustain-
ability design he named the Biomimicry, Human Vitality, Ecosystem/Bio-Region, 
“Seven Generations,” Conservation and Renewable Resources, and Holistic princi-
ples. These principles aim to sensitise designers to the different sustainability- 
related aspects of design challenges in a manner that enables the shaping of the 
design process, and the making of pragmatic decisions while designing. For exam-
ple, the Biomimicry principle urges designers to ‘respect the wisdom of natural 
systems,’ and involves the consideration of aspects, such as sources of energy, fit of 
form and function, diversity, recycling, and cooperation. There are numerous fur-
ther sets of alike principles, such as the ‘Hannover principles’ (McDonough et al. 
2003), the ‘Ecological Design Principles’ (Van der Ryn and Cowan 2010), and 
‘Principles of Ecological Design’ (Todd et al. 1994).

In addition to becoming increasingly numerous, the principles have also become 
less intuitive than traditional virtues, such as kindness, diligence, humility, and 
patience. Despite the many principles and other rhetorical devices the real 
 developments to achieve sustainability have hardly begun (Fry 2009). The Earth is 
facing unforeseen pressure due to the impact of humans (Steffen et al. 2005). Yet, 
we are dependent on the artificial world that we have designed and created. This 
means that design is, and will remain, a “decisive factor in our future having a 
future” (Fry 2009, p. 3). Hence, it is ever more important to find ways to support 
sustainability design. Perhaps by studying and developing design virtues, which 
could integrate wisdom about design processes, thinking about designing, and theo-
ries of sustainable change, we could serve this agenda.

To summarize, the varieties of goodness can be related to the identified design 
traditions as described in Table 2. It highlights the resemblances and differences 
between design traditions in terms of what forms of goodness that are in predomi-
nant focus of the design effort.
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4  Conclusion

In this chapter we have described a set of different kinds of goodness, the varieties 
of goodness, which the philosopher and logician Georg Henrik von Wright devel-
oped on the basis of his analysis how the notion of ‘good’ is used in language. His 
treatise of goodness is teleological, which means that the intended ends of action 
and the actual consequences of action are employed as the grounds for investigating 
what goodness is. von Wright’s approach to goodness is also unapologetically 
anthropocentric, considering the good of human to be the centre of consideration. 
His position is essentially similar to human-centred design.

We argued that the different kinds of goodness have been emphasised to different 
degree by different design traditions. Utilitarian goodness, which von Wright 
defined to be understood in terms of something being useful for a purpose, is 
expressed in the practice of conceptual design, which seeks to create radically new 
conceptions of ways to attain existing goals, conceive of radically new goals together 
with new design objects that could serve these goals. Instrumental goodness could 
be identified in the usability design practice, which seeks to develop optimal solu-
tions with which users can reach the identified goals efficiently. Aspiration for tech-
nical goodness is best visible in the practices, processes and models of engineering 
design, which seeks to develop solutions that excel in performance of a particular 
activity, while medical goodness is reflected as the underlying orientation of many 
of the methods, models, and processes found in ergonomics design. It may be sur-
prising that the practices of ergonomics design and usability design have different 
underlying appreciations of goodness, as the usability practice is considered as a 
form of ‘cognitive ergonomics’ (Long and Whitefield 1989). In terms of the under-
lying values, ergonomics is closer related to the practice of engineering design than 
usability design. Hedonic goodness could be identified as one of the distinguishing 
features that demarcated experience design from usability design. And finally, sus-
tainability design appears as a label for the most all-encompassing practice of deliv-
ering results with the consideration of good of human. It involves processes, models, 

Table 2 Summary of the varieties of good design

Tradition
Dominant 
Goodness Focus

Conceptual Design Utilitarian Goodness Finding new goals and exploring new ways to attain 
these

Usability Design Instrumental 
Goodness

Optimising the cost and effort in attaining goals

Engineering Design Technical Goodness Specifying solutions that perform excellently
Ergonomics Design Medical Goodness Developing products that are not harmful for people
Experience Design Hedonic Goodness Creating pleasurable and meaningful products
Sustainability 
Design

Good of Human Focus on a long perspective with a broad and 
ecological view
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and practices that cover a larger timescale and an increasingly pluralistic set of 
viewpoints.

For a practicing designer the making of conceptual distinctions across the variet-
ies of goodness may not be as relevant as the development of sensitivity to how 
different appreciations of goodness influence the design process. Considerations of 
goodness typically emphasise evaluation over construction. However, according to 
an old saying, “you get what you measure.” It is apparent that the underlying values 
of the different design practices steer the design process towards different kinds of 
outcomes. Making the underlying values an explicit topic of discourse can lead to 
productive reframing of the design object. This kind of reframing, or reconsidera-
tion of what makes products good, is apparent in how the practice of usability design 
became challenged by the practice of experience design at the turn of the millen-
nium. This has subsequently been further challenged by the practice of service 
design. The new practices tend to have a wider perspective in regard to what makes 
the result good.

The traditions are overlapping in practice, and separating them based on one of 
the kinds of goodness, does not do justice to the diversity of perspectives considered 
in practice. It, nevertheless, seems reasonable to claim that different design tradi-
tions, which are typically promoted by practitioners coming from different fields of 
expertise, appraise good in different ways. Moreover, the historical development of 
these practices has contributed to an increasingly multifaceted and nuanced knowl-
edge base in all the traditions. Today, it would be difficult to find a practicing 
designer or design researcher that would argue for an objective, universal and abso-
lute set of quality criteria, values, or goals to design for. Despite there is always the 
risk that a wider perspective is taken at the cost of the attention to detail embodied 
in the earlier practices, whenever there is someone proposing one single value (i.e. 
efficiency, security, or safety) to design for, it should raise suspicion. For example, 
in the name of safety and security, a case is often made without going into details of 
what it really means for people. A designer should not accept an account of what 
good design is at face value, but instead, look beyond it for a variety of desirable and 
undesirable consequences.
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Collisions, Design and the Swerve
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Abstract If only everything were formed of neat laminar flows, with easy to under-
stand conditions and determinable outcomes: there would be no risk to manage out, 
messy inconsistencies and uncertainties to disrupt well-laid out plans. Things are 
not so clear-cut however. Indeed, as scientists, poets and philosophers of science 
have pointed out it is under conditions of nondeterminism and complexity that 
everything comes into being. There is an issue, then, when creative disciplines in 
particular find such complexity problematic enough to design systems and models 
in which uncertainty, disruption and aleatory collisions are if not destroyed, then 
dampened. We wonder: what might become of a creative practice that championed 
its encounter with The Swerve, Lucretius’s clinamen? This article examines the 
role, value and applicability of the concept of collision to design. It takes a philo-
sophical approach to examining this concept and mapping the possibilities of its use 
in design. We will argue using concepts mainly from Lucretius and Serres—but also 
Deleuze and others—that collision is an important aspect of all creativity, and that 
there would be nothing were it not for collisions, disruptive deviation and swerves 

J. Brassett (*) 
Reader in Philosophy, Design and Innovation; Subject Leader and MA Course Leader, 
Innovation Management, Central Saint Martins, University of the Arts London, London, UK
e-mail: j.brassett@csm.arts.ac.uk 

J. O’Reilly 
Associate Lecturer, MA Innovation Management, Central Saint Martins, University of the 
Arts London, London, UK
e-mail: john.oreilly@csm.arts.ac.uk

I had come to the conclusion that there was nothing sacred 
about myself or about any human being, that we were all 
machines, doomed to collide and collide and collide. For want 
of anything better to do, we became fans of collisions.

Kurt Vonnegut, Breakfast of Champions

mailto:j.brassett@csm.arts.ac.uk
mailto:john.oreilly@csm.arts.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1007/978-3-319-73302-9_5&domain=pdf


72

from equilibrium. The aim will be to articulate the conditions for the possibility of 
designing that is a ‘fan of collisions’.

Keywords Collision · Deleuze · Design · Lucretius · Serres · The Swerve

1  Opening Remarks

To say that this paper is about design and philosophy is a little limiting, if true. In 
fact, it is about many things as it takes in science and literature too. This ‘about’ 
should be read not simply as ‘focus’ but as ‘turning around’, as a vortex rushes 
about its axis. These topics—design and philosophy, among the others—produce 
moments, affects, from the forces that turn around them. They are also the trajecto-
ries of these affects, these acts, fleeing in many directions at different speeds and 
slownesses. An exercise in what Félix Guattari calls ‘transversality’ (1984b)—
which Gary Genosko explains as ‘productively presentational and transdisciplinary’ 
(Genosko 2002: 68)—this paper will take these different topics and push them 
slightly into collision with each other. This is done not only to see what happens, but 
also to shine a light on the concept of the collision. The language used so far here is 
infused with philosophical referents: Spinoza’s affect, Lucretius’s swerve and colli-
sion, Guattari’s transversality; and each one of these has its own connections that 
bring them into contact with other philosophers, and concepts, as yet not mentioned 
but lurking: Deleuze and Serres, Foucault and Flusser, order and chaos, complexity 
and creativity. Any work is already many works pitched from places that while sin-
gular are connected, layered and manifold; and these complex millefueilles are 
themselves not only in the middle of current thinking, but also of millennia of his-
torical thought and unfathomable æons of thought to come. Such is the way of all 
creative acts. And such it is that we will argue that they should be using some of the 
philosophical modes of creating already mentioned. We seek to position all of these 
not as transcendent, ideal forms towards which all creativity should point, but as 
expressions of ways of being creative that are immanent to all. These few particles 
of creative production we will let fall through this chapter, and introduce a swerve 
at a small angle of declension that will lead to collisions. This swerve is The Swerve, 
Lucretius’s Clinamen. It is the point of this chapter and the condition of its exis-
tence. And design, what about design? We will see design as a collision, as well as 
in need of colliding. We will offer The Swerve as a principle of designing that 
ensures its collision, and a number of particles of thought and practice that we will 
set on collision course with each other in order to see where and how design’s own 
ontologies might be constructed.
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2  Lucretius, Serres and the Clinamen

Philosopher Michel Serres highlights, ceaselessly, in his work on Lucretius’s De 
Rerum Natura,1 the creative power of the clinamen. In fact, the swerve that the 
clinamen introduces to nature is the condition of all its (nature’s) creativity. If the 
laminar fall of atoms—that describes the background condition of nature for 
Lucretius and some of the atomists who preceded him—has nothing to disturb it, 
there would be nothing more than this fall, this equilibrium, this stasis: the same for 
eternity. ‘Nothing can happen,’ Serres writes, ‘nothing is produced, in a homoge-
nous field’ (Serres 2000: 33); and again: ‘If we had only the principle of identity, we 
would be mute, motionless, passive, and the world would have no existence: 
nothing new under the sun of sameness’ (Serres 2000: 21). It is only with the swerve 
in the fall of atoms—a movement introduced as a minimum angle of deviation from 
the norm by the clinamen—do we get things, stuff clumping in new ways, some-
times only momentary coagulations of turbulent, self-organising systems that 
dissipate almost as soon as they appear. ‘For something to exist rather than nothing, 
there must be a fluctuation in this uniform flow, there must be a deviation from 
equilibrium. And this is the clinamen’ (Serres 2000: 148). Deviation from unifor-
mity and equilibrium leads to collisions, and collisions produce things. In an essay 
called ‘Incerto tempore incertique locis. The logic of the clinamen and the Birth of 
Physics’, literature scholar Hanjo Berressem (2005) locates discussions of the clin-
amen ‘in recent theory with the entry of chance into an ordered universe and the 
subsequent breakup of order and chaos into a universe lodged between the probable 
and the exceptional’ (Berressem 2005: 61). Berressem’s essay, which purports to 
establish an ‘intelligent materialism’ following the clinamen through Serres (2000) 
and Deleuze (2004), is itself a selection of atomistic moments2 falling through 
intellectual space and knocked into creative clumps. The positioning of a universe 
between ‘probable and exceptional’—in a region and attitude of complexity3—is 
key in realigning physics (and all science) as a practical natural philosophy even at 
its most speculative and metaphysical, not only for Berressem following Lucretius 
and Serres, but for Deleuze too (2004: 303).

1 We have consulted two English translations of Lucretius’s text, one as prose by R. E. Latham (a 
translation revised in 1994 of his original work of 1951) and another more recent translation into 
poetry by A. E. Stallings (2007).
2 Some are named as ‘Lacan’, ‘Derrida’ and ‘Foucault’, along with the main protagonists; others 
include more general literary and scientific thoughts along with the philosophical.
3 See the work of Stuart Kauffman (1993 and 2008) for a biologist’s take on complexity of life, and 
Brassett (2013 and 2015) for a way of relating Kauffman and Deleuze to innovation and design. 
Serres’s work is, of course, steeped in this complex space, with turbulence an ‘intermittent state’ 
between order and disorder (Serres 1995: 109). As is that of Nobel Prize for Chemistry winner Ilya 
Prigogine and philosopher of science Isabelle Stengers (see: Prigogine 1980; Prigogine and 
Stengers 1985; Stengers 1997a, b). Important philosophical work in this area includes that of phi-
losopher of science David Webb (for example: 2006, 2010). We shall return to this issue below.
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Even if there were nothing else (and there is, as we will discuss in a moment), 
Lucretius’s clinamen gives those of us working in design—and other practices that 
can be brought under the auspices of creativity—a way of acting to maximise creative 
affect. As such, to swerve might act as an imperative that has both ethical and onto-
logical import. This is because to consider whether, where or how we might be 
swerved from well-worn tracks of behaviour to have collisions that increase the pos-
sibilities of new creative clusters forming, necessitates the alignment of our systems 
(personal, organisational, and so on) as open and with increased opportunities for 
affecting and being affected. For Serres whether a system is open or closed is key for 
determining its creative or entropic nature. This is most explicitly discussed in his 
essay ‘The Origin of Language. Biology, Information Theory, and Thermodynamics’ 
(1982), but is conveyed with some marvellous poetic flourishes in The Birth of Physics 
(2000). For example, he writes: ‘The laboratory, and every closed system, protects 
from turbulence’ (Serres 2000: 68; translation modified)—and it is with turbulence, 
occasioned by the clinamen, that we create. ‘The old closed systems,’ he continues a 
few lines later, ‘are abstractions or ideals. The time for openness has arrived’ (Serres 
2000: 68). ‘Has arrived’ with Lucretius, writing in Rome in the last century BCE, but 
also with Epicurus teaching much earlier (Greece, 341–270 BCE), and ‘us’ at the end 
of the twentieth, beginning of the twenty-first centuries. These times for the swerve to 
act, for openness to arrive and complexity to drift across as many disciplines, thoughts 
and practices as possible, have always been, and will always be. We are Greek, Roman, 
and whatever will exist when the stars go out, and all points in between, swerving and 
colliding. Serres in ‘The Origin of Language’ writes:

And experience shows that there is no flux without eddy, no laminar flow which does not 
become turbulent. Now, and here is the crux of the matter, all times converge in this tempo-
rary knot: the drift of entropy or the irreversible thermal flow, wear and aging, the exhaus-
tion of initial redundancy, time which turns back on feedback rings or the quasi-stability of 
eddies, the conservative invariance of genetic nuclei, the permanence of a form, the erratic 
blinking of aleatory mutations, the implacable filtering out of all non-viable elements, the 
local flow upstream toward negentropic islands—refuse, recycling, memory, increase in 
complexities. (Serres 1982: 75)

The emphasising of the negentropic upheaval of creative production from the eter-
nal and universal drag of entropy is one of the most important aspects of Serres’s work. 
The same is given a more artistic spin by philosopher Vilém Flusser, in a short essay on 
habit, which he gives as ‘the aesthetic equivalent of “entropy”’ (Flusser 2002b: 53).

2.1  Æsthetics, Anæsthetics and Critical Decision-Making

Here Flusser writes of habit as the tendency of the new to become probable, and that 
‘everything that is new is terrible, not because of what it is, but because it is new’ 
(2002b: 51). An echo of Lucretius’s lines:

The roving stars, the moon, the sun’s light, brilliant and sublime—.
Imagine if these were shown to men now for the first time,
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Suddenly and with no warning. What could be declared
More wondrous than these miracles no one had before dared
Believe could even exist? Nothing. Nothing could be quite
As remarkable as this, so wondrous would be the sight
Now, however, people hardly bother to lift their eyes
To the glittering heavens, they are so accustomed to the skies.
That’s why you should let go of any terror of the new. (Lucretius 2007: 67; 
2:1031–1040).4

Flusser’s aim in his short essay is to provide a way of considering aesthetic critique 
from the mixing of different types of philosophical, scientific and literary 
evaluation:

everything aesthetic begins as a terrifying enormous noise (‘big bang’), and as it grows 
habitual (‘redundant’) it ends in a quiet whisper (whimper). Thus one succeeds not only in 
making objectivity coincide with subjectivity, the sciences of nature with the sciences of 
culture, but even Eliot with Rilke. (Flusser 2002b: 53)

Habit anaesthetises and aesthetics terrifies with its newness. And so even in the 
inexorable flow of all things to habitual, probable, numbness there are opportunities 
for ‘islands’ of creativity to emerge, even if they are terrible. Lucretius’s entreaty to 
‘let go of any terror of the new’ (desine qua propter novitate exterritus ipsa) we will 
read not as requiring terror to be blunted, but that the terror of the new should not be 
feared. To be open to the new, even if it causes such strong sensations as to be 
feared, is to remove the constraints of habit, of closed-minded dogma, and to deliver 
a system up to the possibilities that there are ways out of entropic fall. But Lucretius 
also wants us not to remain numb to the wonder of the everyday, and that what 
might seem part of the normal flow of things has the opportunity to be affective.

For Lucretius as for Serres that there is something rather than nothing is not only 
worthy of record, but needs critical positioning. Critical, that is, in ways that both 
Serres (2014: x–xiii) and Flusser (2002a) explain comes from the Greek 
krino/krinein: to judge, decide. A critical action ‘splits oneness, breaks it down, 
breaks in half: it casts doubt on oneness’ (Flusser 2002a: 42). A doubt that Lucretius 
has no need of, so atomistic is his world already. The point of critical judgement is 
a moment of decision (de-cision, to cut in two), where paths fork (Serres 1995: 57; 
Serres 2014: xi) and the future superposition of possibilities urge us to critical 
creativity.5 ‘Normally,’ Flusser says of crisis, ‘this concept describes the point on a 

4 The prose translation is as follows: ‘If all the sights were now displayed to mortal view for the first 
time by a swift unforeseen revelation, what miracle could be recounted greater than this? What 
would men before the revelation have been less prone to conceive as possible? Nothing, surely. So 
marvellous would be that sight—a sight which no one now, you will admit, thinks worthy of an 
upward glance into the luminous regions of the sky. So has satiety blunted the appetite of our eyes. 
Desist, therefore, from thrusting out reasoning from your mind because of its disconcerting nov-
elty’ (Lucretius 1994: 63; 2:1031–1040). We give book number and lines of the quotation in keep-
ing with other work on Lucretius, in addition to the usual citation protocol.
5 A dense nest of concepts is implied here. In Genesis (1995: 57) Serres relates the forking, bifur-
cating and dovetailing of paths and swallowtails as also an instauration. This word is heavy with 
resonance as it is used through æsthetician Étienne Souriau’s work, where it relates ‘inception’ and 
‘establishment’ (Souriau 2009: 108). Serres gives an etymology for instauration from the Greek 
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curve where it changes identity’ (Flusser 2002a: 46). Criticality as crisis, as judge-
ment and breaking open, decision and multiplicity brings us back to Lucretius, via 
Serres, and his proto-complexity. For complexity biologist and philosopher Stuart 
Kauffman also makes use of the term ‘critical’ to denote the complex region where 
chaos (supracritical) and order (subcritical) become each other, in which life is cre-
ated and evolves (Kauffman 1993, 2008; see also: Brassett 2015). Such criticality as 
a spur to, and condition of, creativity is important for us, and we would like some 
more time on the complex aspects announced here.

‘The origin of things and the beginning of order,’ Serres tells us, ‘consist simply 
in the narrow space between turba and turbo’ (Serres 2000: 28). Turba is the chaos 
of the tumultuous crowd, and turbo, the spinning of the vortex, local order self- 
organising from never-ending chaos. We have the complexity of the vortex, and the 
disorder of the storm, and the silent background equilibrium of the multiplicity of 
atoms falling, with the nature of things created always in-between. Creativity for 
Serres is to be found in the in-between, the middle of all these, the turba, turbo and 
the fall, in the narrow spaces broken open by the swerve. But there is more: to be 
open to the swerve and the collisions it produces is as important for a rethinking of 
creative strategy as it is for creative ontology and ethics.

2.2  Beyond Strategy

As one of his consequences of reading Lucretius’s De Rerum Natura, Serres pro-
vides us with not only collisions and creativity, repetition and the return, but also 
Mars and war, Venus and love. ‘From Heraclytus to Hiroshima,’ he writes, ‘it 
[Western Science] has never known anything but martial nature’ (Serres 2000: 108). 
Collisions are always lovely: markers of the processes of loving and its creative 
outcomes. Strategy is always martial—strategos in Greek was the head of the 
army—even if its primal warlike nature has been forgotten with its use in business 
contexts since the 1960s and others ever since. Lucretius opens onto Venus, placing 
at the forefront of the nature of things a poetic, philosophic and natural scientific 
call to creation, and closes abruptly with death, plague and pestilence. If his works, 
turbulent and swerving themselves, are ignored then the incessant fall of all things 
to death is all that is left. The promise of entropy must be creative declination. There 
is either swerve or death. Strategies demanding a clear road to goal—even the best, 
complex, topographic strategies—are martial acts nevertheless. So, keep the com-
plex topography but remove the war and make the original mover Venus. What 

fork as in bifurcation (Serres 1995: 57), but it is unclear where he gets this. The etymology of the 
French word instauration is the Latin instauratio: renewal especially after destruction, also resto-
ration, that Serres acknowledges through referencing the Rennaisance Latin instauratrix, which 
has these meanings (Hoven 1993). The Proto-Indo-European root sta appears in many European 
words of control and stability; for example, English ‘stand’ and its Polish equivalent ‘stać’, as well 
as the Greek ‘stasis’. Stasis, however, is interesting as it also relates to crisis in terms of ‘civil 
strife’ (Agamben 2015).
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then? In one way, we are offering here an approach to designing that not only 
regards colliding as its model but is also, itself, a collision: a collision between phi-
losophy and design. But this is not just about philosophy and designing. As it is also 
about creativity and everything the stakes are about as high as they can get. Serres 
and Lucretius recognise this: love and war, life and death, nature or otherwise. 
Collisions spun into fabulous turbulence by the swerve describe creative practice 
and the ethics of creative practice, as well as the creative possibilities of ethics. To 
be a ‘fan of collisions’ (Vonnegut 1992: 220) is to do Venus’s equivalent of Mars’s 
strategy, and its ripples will be felt politically and scientifically to the ends of the 
universe. To overcome Mars is to recognise the material atomisation of all things, 
their swerve off course, and their coming together in creation; that is, to recognise 
the collective constitution of all things as federations of nature. Serres explains that 
the ‘natural constitution, in the last instance, is none other than the atomic consti-
tution. Men, no less than things, are composed of atoms. Their soul and their con-
science. Their collective is thus a composition of compositions’ (Serres 2000: 121). 
Deleuze brings us to a similar position. ‘With Epicurus and Lucretius,’ he writes

the real noble acts of philosophical pluralism begin. We shall find no contradiction between 
the hymn to Venus-Nature and to the pluralism which was essential to this philosophy of 
Nature. Nature, to be precise, is power. In the name of this power things exist one by one, 
without any possibility of their being gathered together all at once. (Deleuze 2004: 304. 
Original emphases)

Serres and Deleuze, philosophers of multiplicity both, find in these ancient atom-
ists kindred souls: breaking open and asunder things that called themselves One or 
Whole. Nature, Deleuze writes, neither collects nor attributes nor totalises, but dis-
tributes, conjoins and disjoins. Nature is nothing but power, a relation of forces that 
themselves function according to the speeds and slownesses of their parts (Deleuze 
1988a, 2004). The Whole, Deleuze will tell us in Anti-Oedipus written with Guattari 
and published a few years after The Logic of Sense, is itself a product (Deleuze and 
Guattari 1984: 42–44), a product of the machinic creation of multiplicities. The 
Whole is neither a lost original totality to be regained nor an ideal future one to be 
realised, but a product of every multiple, and which enters into the multiple from 
which a new whole might emerge. While Deleuze and Guattari here couch this dis-
cussion in terms of ‘desiring-production’—’desiring-production is pure multiplic-
ity,’ they say, ‘an affirmation that is irreducible to any sort of unity’ (Deleuze and 
Guattari 1984: 42)—this is close to Deleuze’s position on Lucretius: ‘the multiple 
as multiple is the object of affirmation, just as the diverse as diverse is the object of 
joy’ (Deleuze 2004: 315). Joyful affirmation of a multiplicity that occasionally 
comes together as things, which dissolves and recombines as principles and expres-
sions of the turbo from the turba. ‘We ourselves, born from the vortices, like naked 
Aphrodite in the foaming seas, are troublemakers full of troubles’ (Serres 2000: 90). 
It is with us as ‘troublemakers’ that we will take this chapter to its next set of 
encounters: those that will bring us closer to particular creative practices, including—
of course—design.
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3  Colliding and Designing

Vilém Flusser, in his short essay ‘About the Word Design’ (1999), delves into 
design’s etymology and unearths some gems; notably, that to design is also to trick, 
and designers are tricksters. ‘The word [design],’ Flusser writes, ‘occurs in contexts 
associated with cunning and deceit. A designer is a cunning plotter laying his traps’ 
(1999: 17). Troublemakers born from the turbulent seas, full of troubles, are also 
critically creative, we have seen. To this we add the designer as trickster. With the 
trick and the trap positioned as possible outcomes to troubling, even terrifying, 
complexity. And as we found that we should not try to dampen the terror of the new, 
the trickster may not need taming.

Philosopher Anne Sauvagnargues notes in Deleuze et l’art (2006: 146) that the 
‘creative posture reveals the blockage at the same time as its line of flight’. A trick-
ster’s ‘creative posture’ is one that sees the critical state of situations (its ‘block-
ages’), as well as opportunities for novel outcomes (‘lines of flight’). We noticed 
further above how Kauffman finds critical creativity happening at the moments and 
in the milieus where order and chaos become one another (Kauffman 1993, 2008). 
For us, the designer as trickster is both a collider and collided, always operating 
with faces turned to catastrophe and stagnation; critical in every sense of the term. 
Existing as troubled and troubling, terrified and terrifying, facilitating not only 
new production, but also the perpetuation of their own conditions for creativity. US 
architecture agency Studio Gang highlight just such a posture.

3.1  Polis Station: Deviating and Distributing

The ‘Polis Station’ (see Fig. 1) design concept was Studio Gang’s entry to the 2015 
Chicago Architecture Biennial (Chicago Architecture Biennial 2015, Studio Gang 
2015). It is a project that emerged from a collision of two different, troubling, 
swerved and condensed processes: ‘polis’ as a coherent coagulation of parts, and 
‘station’ as a moment for the production of such a coherence. Finding itself in a 
moment of crisis, Studio Gang has generated a particular, critical model for deliver-
ing different political, social and cultural entities. The conventional police station is 
designed to funnel citizens from the chaotic to the laminar through a process of 
arrest, judgement, criminalisation, incarceration and, maybe, rehabilitation. Such a 
police station is a closed building struggling in an open system, a laboratory for the 
production of tame results shielding itself from chaos as Serres says, organising a 
flow of people from a chaotic outside space towards the ultimate closed system: 
prison. Yet sometimes this has disastrous effects. The US police station—Studio 
Gang’s reference point—while striving to produce material, social and psychological 
equilibrium from the chaos of criminality nevertheless seems to contribute its own 
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amount of strife.6 It may not be surprising that in this climate Studio Gang approach 
the police station as an object for creative reconsideration, as the current brand of 
stasis produced by police stations appears closer to the word’s meaning as ‘civil 
strife’ than equilibrium (Agamben 2015). Studio Gang’s ‘Polis Station’ works in a 
different way.

Their company website describes the project thus: ‘Polis Station proposes that 
police stations be reoriented toward their communities and become sites of social 
connection where officers and neighborhood residents can find many opportunities 
to interact’ (Studio Gang 2015); thus enabling collision not only in the sense of 
permitting contingent encounters, but also in the sense that individuals are able to 
design relationships, to design what their communities might become. The research 
behind the vision of the project included a typology of police buildings ranging 
from: the Watch Box of the 1700s, with its technologies of the stove and extra lamp 
oil; to the Call Box, a box accommodating the new technology of the telephone; 

6 Recent US crime statistics published by the FBI show 1,165,383 violent crimes reported in 2014 
from murder to rape and aggravated assault (FBI 2015). Further, 1,086 people killed by police in 
the US in 2015 (up to 16 December)—of which 27% had mental health issues, and according to 
The Guardian newspaper’s project ‘The Counted’, ‘Black Americans killed by police are twice as 
likely to be unarmed as white people’ (Lartey et al. 2015).

Fig. 1 Studio Gang (2015) Polis Station. The diagram of Studio Gang’s entry to the 2015 
Chicago Architecture Biennial, rethinking the place, people and Police Station. Image copyright 
Studio Gang
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the fortress station of the 1960s and 70s, as police stations expanded to accommo-
date both growing bureaucracy and gang-related disorder7 (see Fig.  2). ‘Polis 
Station’ is constructed as a series of encounters each posing the question of what it 
is to police, with the outcomes a series of decentred interfaces: the police station as 
community centre; police housing co-located with other public sector workers, 
such as teachers and health workers; workshops for shared maker spaces, with a 
trade school in an old industrial space to help those released from prison learn a 
trade; a police academy where local people can join up; a meditation garden; a 
counselling centre; and an urban nursery to help ‘returning citizens’ learn landscap-
ing. The police station as static entity transforms into a dynamic and distributed 
‘Polis Station’ through a series of collisions of people, practices, services, urban 
infrastructure and visibilities.

Dissolving the traditional experience of the police station as a site of disciplining 
and control, Studio Gang disorganise the fortress into a multiplicity of points of 
contact between citizens and police officers. In this way Studio Gang hopes to liq-
uefy the blockages between police and community—and the troubles such divisions 
appear to intensify—and to reconfigure police stations as polis stations: emergent 
elements of polis-citizen-officer modalities in relation to each other under different 
conditions, and distributed across the neighbourhood in a more molecular fashion. 
In fact, Studio Gang’s founder, Jeanne Gang, reveals the Epicureanism of this proj-
ect on the business/design website Fast Company, describing ‘the two prongs’ of the 
‘Polis Station’ project as: ‘“police station becomes community center” and police 
officers are “atomized” and become part of the community’ (Budds 2015). We won-

7 This period is expressed viscerally in John Carpenter’s (1976) film Assault on Precinct 13, where 
a small group of stranded police officers, citizens and criminals in-transit are besieged in a local 
Los Angeles police station by a heavily armed mass of co-operating gang-members.

Fig. 2 Studio Gang’s visual history of policing as the dynamic relationship between space, build-
ings and technologies. Image copyright Studio Gang
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der whether the dissolution of the antagonistic, fortress-like structure into some-
thing more immanent will allow for better relationships between forces of order and 
those to be ordered. Nevertheless, we do see The Swerve at work.

While ‘Polis Station’ is admirably immanent to both the material and the struc-
ture of the milieu in which it operates, its reliance upon the concept of the ‘sta-
tion’—as a machine for producing equilibrium—might need readdressing. Through 
the heterogeneous elements of its codes, laws, uniforms, practices, regulations, 
rituals and stations,8 the design of the US criminal justice system produces captive 
bodies and constrained bodies, as well as subjectivities. We have already noticed 
how police stations contribute to the design of a strategically effective, though 
dysfunctional, social and political equilibrium—a disorderly ordered disorder. But 
it might be worth considering further the ways in which the concept of deviation, 
clinamen, might critically unseal this unproductive lockdown of order and 
disorder.

Following Foucault, we might call the contemporary police station system a ‘het-
erotopia of deviation’ (Foucault 2008: 18): a system characterised by its contested 
spaces, its sites of difference, and exemplified for him by care homes, psychiatric 
hospitals and, of course, prisons. For us, and especially in relation to the example of 
‘Polis Station’ that we have given already, the deviation announced here is already 
swerving from a heterotopia of crisis. Crisis heterotopias in, what Foucault calls, 
primitive societies were sacred or forbidden places, places for people in transition (we 
would also argue ‘transformation’) such as adolescents or menstruating women. For 
young men up to the twentieth century, the boarding school or military service was the 
critical space where virility was allowed to manifest; for young women up to the 
middle of the twentieth century, the ‘honeymoon trip’ where a young woman would 
be ‘deflowered’ in the honeymoon hotel—a place without a specific set of geographi-
cal markers. As with many concepts from Foucault, these (heterotopias of crisis and 
deviation) should not be seen in their purity alone, marking separate stages of progres-
sive development. As should be the case with a concept such as ‘heterotopia’, crisis 
and deviation can exist as modes of any ontological space. This we have already 
noticed above, specifically with reference to Flusser and Lucretius. For Foucault here, 
deviation itself deviates from the moments of crisis, those events (spaces and times) 
of judgement production and power as domination, to enter a new trajectory generat-
ing the spaces of power as action (Dovey 2013); all the while carrying elements, 
atoms, of the other modes along for the ride. But as we have also seen, a crisis can be 
a moment of critical creativity at which all the possibilities of design can be superim-
posed. The heterotopic model can, immanently, exhibit the heteretopia that it allows 
for, with deviation and crisis providing key impetus for each other as well as opportu-

8 We would like to draw attention to the relevance of Foucault’s concept of the dispositif here as a 
way of thinking this heterogeneity of forms operating in accord to regulate the relationship of 
forces in the production of power. While a fuller encounter with this concept warrants much more 
than a footnote, we would like to highlight it as a point of collision with our chapter, and note that 
a future line of examination of dispositif and clinamen in terms of design and creativity would be 
fruitful. See Agamben (2009) for an exploration of dispositif that encounters more of the political 
and economic issues that emerge in this chapter.
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nities where they can recoil and flee. ‘Polis Station’ already collides police and polis, 
deviates the relationship between community and law through buildings and spaces 
designed as a series of possibly troubling and troublesome encounters, ricochets 
between spaces enabling education, rehabilitation, mental health and policing, pro-
ducing a heterotopia that has not only deviated but critically so.

3.2  Designing Heterotopias

In his examination of the concept of heterotopia, theorist Robert Topinka (2010) 
argues that scholars have focused on heterotopia solely as a site of resistance and 
not enough on the idea that such sites are where ‘epistemes collide and overlap, 
creating an intensification of knowledge’ (Topinka 2010: 55). Following this we 
would also say that through the relations enabled by this unusual space, knowledge 
becomes contested and multiple, ontologies become critical and creative, and from 
these new opportunities emerge. We would say, then, that Studio Gang offers such 
a critical moment of swerve and collision, and in doing so offer not only a foucauld-
ian homeorrhesis9 of epistemology and ontology and heterotopia, but also (to rework 
a quotation from Deleuze given above) a noble act of socio-political mulitplicity. 
Where ‘Polis Station’ works not to produce a culture of stasis (in all its problematic 
definitions), but one of open emergence, Topinka (2010: 56) tells that the term 
heterotopia originates in the field of medicine and refers to the displacement of an 
organ of the body into another place, a place it should not be. In the preface to Order 
of Things (1994) Foucault uses heterotopia in reference to an essay by Borges, in which 
Borges notes the classification of animals in a fictional Chinese encyclopaedia—
’Celestial Empire of Benevolent Knowledge’—a whole whose multiplicity is affirmed 
through laughter. As Foucault quotes, the animals are classified like this:

(a) belonging to the Emperor, (b) embalmed, (c) tame, (d) sucking pigs, (e) sirens, (f) fabulous, 
(g) stray dogs, (h) included in the present classification, (i) frenzied, (j) innumerable, 
(k) drawn with a very fine camelhair brush, (l) et cetera, (m) having just broken the water 
pitcher, (n) that from a long way off look like flies. (Foucault 1994: xvi)

Reminding us of Deleuze’s (1988b) discussion of Spinoza’s body and its definition 
along the lines of speeds and slownesses, and affective capacities (Spinoza 1996; 
see also: Deleuze 1990), Foucault provides storytelling as a critically designed 
taxonomy, a taxonomy that is swerved out of the norm, away—as Deleuze says 
following Spinoza—from issues of form, function and substance. Order and regula-

9 We have used ‘homeorrhesis’ (the production of stability through movement) as it is important in 
Serres’s work on Lucretius (2000). There is another philosopher, however, whose work is not only 
commensurate with the concepts we are putting together in this chapter, but to related issues of 
thermodynamics and creativity and homeorrhesis: Gilbert Simondon. See especially: Simondon 
(1989, 2009, 2012) where he mobilises the thermodynamic concepts of ‘homeostasis’ and ‘meta-
stability’; and Combes (1999), Chabot (2003), Hales (2015), Sauvagnargues (2012) and Brassett 
(2016). We will leave a fuller exploration of Simondon in relation to these concepts to another day.
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tion in this taxonomy are subjected to a minimal deviation, and their new trajecto-
ries are swerved from their rational premise thereby creating an opening, a variation. 
Foucault’s reading of Borges’s redesign of narrative, so deviant yet appearing to 
perform its taxonomic function, is sent into a laughter that shatters ‘all the familiar 
landmarks of my thought’ (Foucault 1994: xvi). The redesign of the police station 
as ‘Polis Station’, shattering the familiar landmarks of power and control, and situ-
ating them across the manifold urban landscapes while not borne of laughter, may 
nevertheless construct new trajectories for socio-political narratives to be created.

Borges’s classifications, ‘Polis Station’, Lucretius and so on, contain a number 
of equally weighted actions, characters and moments whose equality, equanimity 
and equilibrium are shaken out of their slumbers. This ‘equal weightiness’ is a 
decidedly Epicurean concept, and one that necessitates the swerve without which 
there would be nothing. And so Lucretius, with the clinamen, describes the ways in 
which something comes of the general fall of equally weighted things and becomes 
particular, new, locally combined into complexities in creative ways. Serres explains 
of the same concept:

Equilibrium is global and distributed by chance in space and time. In uncertain places, and 
in unforeseeable times, another beginning takes place, somewhere else. There is no closed 
cycle on a local level. There are worlds which are scrap-heaps, there are worlds being born. 
Locally it is aleatory. Globally it is balanced. (Serres 2000: 173)

And Lucretius, who writes:

[...] since this world is the product of Nature, the happenstance
Of the seeds of things colliding into each other by pure chance
In every possible way, no aim in view, as random, blind,
Till sooner or later certain atoms suddenly combined.

So that they lay the warp to weave the cloth of mighty things:

Of earth, of sea, of sky, of all the species of living beings. (Lucretius 2007: 68–69; 
2:1057–1064)10

Deleuze (2004) makes similar points, highlighting the non-totalising, distribu-
tive and conjunctive character of nature and the relations between sums and parts. 
He notes well too that the swerve is not the movement that knocks the atoms off 
course, but the always present, original determination of direction and movement of 
atoms (Deleuze 2004: 306). The clinamen is not a secondary movement, he empha-
sises. This is an important consideration to make when thinking of The Swerve: 
things do not fall and then are hit by The Swerve; their swerving is part of their 
ontological milieu. We might do well, then, to highlight this in relation to design 
too: The Swerve does not hit already designed stuff; it is an important affective 
condition of the ontological milieu of designing. Design, all creativity, everything, 
is swerve and has been swerved; without the clinamen there would be nothing.

10 The prose translation is as follows: ‘This follows from the fact that our world has been made by 
nature through the spontaneous and casual collision and the multifarious, accidental, random and 
purposeless combinations could serve as the starting-point of substantial fabrics—earth and sea 
and sky and the races of living creatures.’ (Lucretius 1994: 64; 2:1057–1064)
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3.3  The Swerve and the Design Process

For all the differences relating to local contexts and particularities of upbringing and 
education, most designing operates as a linear and goal-oriented process. Designing 
usually starts with a brief from a client, progresses into a research phase, thence 
with conclusions from research helping to generate a range of relevant design con-
cepts, which are discussed with the client to help formulate a particular design to 
develop and resolve, until a final outcome is reached. Notwithstanding that there are 
many iterative instances where data is folded-back into earlier stages of the process 
(the concepts generated can be taken back to users or markets to test before being 
developed as designs; more research can be demanded by various trajectories taken 
in resolving designs, and so on), this process is a teleological one. But there is no 
necessity here: linear, teleological and identity-driven design is not the only option. 
There are ways in which the clinamen that has constructed design and the collisions 
that design can produce can be emphasised in any process. We shall now give four 
examples expressing a Lucretian swerve of the design process.

Example 1. Inspiration Found in the Random
One can extract oneself from the everyday, commercially driven teleology of pro-
duction and wander; become a flâneur (Baudelaire 1964, Benjamin 2002), adrift in 
the complex flows of the world and open to the contingent delivery of unexpected 
outcomes (O’Reilly and Linkson 2009: 76–79). Again, we meet the heterotopic and 
the clinamen, with organs of creation swerved from their proper places into chance 
collisions; with the once normal, normalised practices and products disturbed from 
their orbits and open to the possibilities that being dissolved and distributed brings. 
O’Reilly and Linkson (2009) note the way that graphic designer Nick Clark wan-
ders, flâneur-like, collecting ephemera (tins of beans, old toys and sticker albums) 
as if they were drawn into his strange orbit, to accrete with him as he drifts through 
his universe. Clark’s creative system obviously benefits from such additions, and his 
inspiration—O’Reilly and Linkson (2009: 76) note—’is to be found in the random’; 
as Lucretius writes (and we quote above) Clark and his stuff becomes ‘combined/So 
that they lay the warp to weave the cloth of mighty things’ (Lucretius 2007: 69; 
2:1062–1063). Serres places Lucretius’s text in relation to more recent sciences of 
nonlinear dynamics, chaos and complexity, especially with his (Lucretius’s) discus-
sions of meteorology. For Serres turba and turbo—disorder, confusion and tumult, 
and vortices and spinning tops respectively (2000: 27–31) as we note above—help 
him position Lucretius at the birth of a physics of which we are still part, as opposed 
to an aberrant, early mistake. The aleatory and stochastic, chance and randomness, 
of the social norms, cultural forms and everyday actualities of life that design 
engages in all their complexity, therefore announces that design is always already 
entangled with a world that is complex, distributed in entropic and creative clusters, 
in critical moments between chaos and order. That is, design is already Lucretian.
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Example 2. The Welcome Openness of Research
Another way designers develop negentropic processes is by placing importance on 
the Research Phase—for investigating cultural contexts, socio-political and historical 
issues, user/consumer behaviours—such that the focal point of creative agency can 
be extracted from of the closed-system of the designer/design team. In his preface 
to Brenda Laurel’s influential Design Research (2003), new media theorist Peter 
Lunenfeld writes:

In the twenty-first Century, the linear narratives of research progress are dissolving into 
decentered threadings, less branches off a main root than tide pools by the shore, or the 
rhizomatic growth of peanuts in the soil (Lunenfeld 2000). As information and data about 
everything explode in a frenzy of rhizomatic connectivity the very search for what to 
research becomes its own research issue. The research model becomes a design problem 
that can also serve as its own solution. (Lunenfeld 2003: 14).

Referring to his own book Snap to Grid (2000)—rather than Deleuze and 
Guattari (1988)11 whose concept of the rhizome has been so influential in creative 
thinking (see Wilson 2003, Coyne 2005, 2008, Teal 2010, van der Beek 2015 for 
just a few examples)—Lunenfeld recognises the distributed, nonlinear and complex 
act of research as it is involved in designing. Lunenfeld calls this preface ‘The 
Design Cluster’, deliberately referencing Marshall McLuhan’s The Gutenberg 
Galaxy (1962), in order to emphasise the varieties of clumping of (designed) matter, 
work and cultures in a vast expanse. The image here is decidedly atomist with nature 
the result of the tiniest elements of matter swerved off course to collide and coagu-
late. Design, in Lunenfeld’s cosmological image, seems to be both equated with the 
clinamen and that which results. Referring back to Laurel’s book, he praises its 
‘welcome openness’ in its ‘understanding that no single research methodology 
could possibly account for the diversity of inputs and outputs to contemporary 
design practice and process’ (Lunenfeld 2000: 10). For Lunenfeld here, as well as 
for Laurel, design research allows a space (albeit vast) for the complexities with 
which designing has to deal to be experienced and accessed. The intersection of 
designing with complexity theory is strongly evident here, and something that 
has been attracting attention (recent examples include: Findeli 2001, Kearnes 
2006, Alexiou and Zamenopoulos 2008, Johnson 2008, Zamenopoulos 2012, 
Zamenopoulos and Alexiou 2012, Brassett 2013, 2015).

Example 3. Diagramming Forces
Engineering and liberal arts academic Kenneth Knoespel argues (2001) that a diagram 
for Deleuze is a drawing to think with but never simply a visual representation (though 
visual representations are never simple). A diagram is always connected to usage/
function/context (as we will see Guattari’s elaboration of the diagram as machine). A 
diagram may take a specific visual form with semiotic, social and political functions, and 
be ephemeral (the doodle), professional or scientific. In Foucauldian terms, it is 

11 In The Digital Dialectic (Lunenfeld 1999: 236 n. 1), a collection he edits, Lunenfeld notes the 
influence of Deleuze and Guattari on theoretical engagements with digital culture in general, as 
well as in this particular collection. Lunenfeld also acknowledges the paradox here, given the title 
of the book and Deleuze’s detestation of dialectic (Deleuze 1995: 6).
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technical practice (for example by hand, or in geometrical form, or by advanced 
imaging techniques) producing, configuring and distributing knowledge. For Deleuze 
the diagram relates to the complexity of forces arranged in different assemblages (see: 
Deleuze 1988a, Deleuze and Guattari 1988; also: De Landa 2000, Teyssot 2012, 
Vellodi 2014), and as such this concept has direct bearing on what we have been 
discussing regarding design. In his book on Foucault (1988a) Deleuze gives one of his 
best characterisations of the diagram, according to four ‘definitions’:

[the diagram] is the presentation of relations between forces unique to a particular forma-
tion; it is the distribution of the power to affect and the power to be affected; it is the mixing 
of non-formalized pure functions and unformed pure matter [... and] it is a transmission or 
distribution of particular features. (Deleuze 1988a: 61–62)

Differently to stratified and segmented knowledge, power is diagrammatic: it 
mixes, folds, distributes and relates.12 Diagram production is also one of Deleuze 
and Guattari’s four markers of pragmatism (along with tracing, mapping and pro-
gramming), they explain in A Thousand Plateaus (1988: 139, 145–146). Diagrams, 
design theorist Betti Marenko (2015: 118) explains in a paper on design and divina-
tion, ‘articulate the conditions that make possible conceptual creation and the mani-
festation of new expressions  – but do not determine directly the outcome’. The 
diagram is, thus, a reworking of the semiotic process into a machinic one, metamor-
phosing any idealisation of significations of meaning into actual, material, creative, 
future-focussed work. It is for this that Guattari first uses the term ‘diagrammitisa-
tion’ (in a lecture course in 1975, published later in La Révolution moléculaire in 
1977, with English translation in 1984)—identifying it with a quote from pragmatic 
philosopher Charles Sanders Peirce. He writes:

this work of diagrammitization, has become the necessary condition for the de- 
territorializing mutations that affect the fluxes of reality; no longer is there representation, 
but simulation, pre-production, or what one might call ‘transduction’. The stratum of signi-
fication disappears; no longer are there two levels and a system of double-articulation; there 
is only a constant return to the continuum of machinic intensities based upon a pluralism of 
articulations. (Guattari 1984a: 95)

For Guattari the diagram materialises flows of reality as well as ‘deterritorialises’ 
them from any formal systematisation to which they may have been subjected. 
Meaning is neither imposed nor unearthed in and with the diagram, but connections 
made leading to what Marenko describes as the manifestation of possible future 
expressions (see also: Brassett 2016, Brassett and Marenko 2015,  Brassett and 
O’Reilly 2015, O’Reilly 2015). Indeed, as Knoespel argues, the Greek etymology 
of the verb of diagramma means something figured, mapped, planned – marked out 
by lines – but also, ‘carries the secondary connotation of marking or crossing out’ 
(2001: 147). So intrinsic is this mutability to the practice and experience of the dia-

12 Deleuze also marks the diagram as strategic rather than stratified (Deleuze 1988a: 62). Deleuze’s 
use of ‘strategic’ has none of the negative connotations that it has for Serres, and aligns with the 
ability/need to ‘think otherwise’ (Deleuze 1988a: 98): thought set free to head to the future along 
a strategic line that is developed as becoming. We will leave to another piece of work a more criti-
cal look at design strategy in relation to Deleuze and Serres.
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gram that its very cognition is swerved/swerving, carrying with it the sense that it 
may be redrawn, changed, re-arranged. It is why Knoespel diagrams the diagram 
(the diagram as example) as a ‘relay’. He writes:

While a diagram may have been used to visually enforce an idea one moment, the next it 
may provide a means of seeing something never seen before. Because diagrams mark a 
gesture or momentum toward recognition, they function as vehicles that invite elaboration 
through narrative. (Knoespel 2001: 147)

In other words, diagrams trace the genesis and direction of travel of their own 
forming as social, cultural and political forces. Take for example the diagrammatic 
narrative of John Cook (see Fig. 3).

Research around the Camdeboo National Park in South Africa where a number 
of oil companies had been given drilling licences to explore fracking, led University 
of Westminster (London, UK) architecture, digital art and landscape design student 
John Cook (2015) to design an alternative scenario, where entropic processes 
become regenerative. Combining tourism and solar farming, the initial construction 
of ‘Camdeboo Solar Estate’, seeks to design through collision a Stonehenge of the 
future from a working, sustainable solar farm. The spatial arrangement of this tech-
nology is narrative designed around the movement of the earth around the sun, the 
changing equinoxes and the mythological relationships that have been generated 
over time.

In an article for Architectural Digest peppered with references to Deleuze and 
Guattari and Foucault, and many of the concepts we have been expressing in this 
chapter, architect François Roche writes that ‘science fictional architecture is a 
space of confrontation [...] By necessity, it confronts its emergence, its Gestalt, and 
can only be negotiated in the visible spectrum: that is its political and operational 
condition’ (Roche 2010: 66–68). Like Lucretius, Cook’s design collides science and 
fiction, inventing mythologies to collide on different plateaus across millennia. 
Over time, Cook’s original solar farm transforms into vineyards, which then degrade 
and disintegrate with the environment (see Fig. 4), so that by the year 3000 there is 
revealed a series of landscape-scaled astronomical instruments that enable the park- 
solar farm-vineyard to be used as an astronomical observatory (see Fig. 5).

Cook opens the conventional architect’s master plan to change, where the entropy 
of decay delivers moments of negentropic creation and wonder. But it is also the 
production of a diagram; an act of diagramming that is always already Lucretian in 
its swerves and collisions. Which is at least one of the directions that Cook, Deleuze, 
Studio Gang et al. deliberately open up for us. There are, of course, many others 
who follow different lines from these and other diagrams that cross philosophical, 
design and literary constructs.

Example 4. Externality
The final example that we wish to address of the design’s clinamen coming out in 
the open is more organisational: the use by in-house design teams of outside con-
sultancies and pushing ‘normal’ practices outside of the regulations of company 
equilibrium by accessing energy from the outside. Deleuze emphasises throughout 
his work (alone and with Guattari) the power of exteriority. At the end of Foucault 
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Fig. 3 Camdeboo Solar Estate. John Cook (2015) Camdeboo Solar Estate. Landscape, archi-
tecture and speculative design project by John Cook, for Camdeboo National Park, South Africa.  
“Opening in 2050, The Camdeboo Solar Estate looks to address both the agricultural and energy 
difficulties faced by South Africa and the Karoo region—the proposal combines the ancient prac-
tices of terrace agriculture, astronomy and solar observance with the modern day technologies of 
solar energy harvesting. The masterplan arrangement, its axial pathways and internal orientations 
are calibrated to the positions of the celestial objects within our solar system at the time of open-
ing.” Image and caption copyright John Cook
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for example, he tells that ‘forces always come from outside’ (Deleuze 1988a: 100): 
when the outside folds over, becoming inside. A few pages earlier Deleuze provides 
a source-free open-ended sentence set-off in quotation marks, as follows: ‘“I have 
never written anything but fictions . . .”’ (Deleuze 1988a: 98). We imagine that these 
words are from Foucault, but they could just as well be from Deleuze, or any of the 
characters he mentions in the two preceding paragraphs—Blanchot, Nietzsche, 
Heidegger, Gogol, Checkov and Bely. These outsides of Foucault fold effortlessly 
into Deleuze’s presentation of Foucault’s work, as well as his own. He continues, 
not quoting now: ‘But never has fiction produced such truth and reality’ (Deleuze 
1988a: 98). The folding of philosophy’s exteriority—fiction in this particular case—
back into philosophy is a sure way of producing ‘truth and reality’, albeit in a fic-
tional sense: Lucretius is a fine example of this, fulling13 the different fibres of 
philosophy, poetry and physics into a many folded and entwined felt.14 Design’s 
outside folds inside in many different ways too, as we have been seeing, and may be 
its only way of avoiding the impositions of heroic (Julier 2013) or paternalistic 
(Thorpe and Gamman 2011) practices and ways of thinking.15 In the same vein, and 
for quite some time, design companies have been introducing into their teams peo-
ple with both multidisciplinary or specifically non-design skills: psychologists, 
anthropologists and sociologists, literature specialists and even philosophers (The 
Design Council 2005, Kimbell 2011, 2012). Like the Möbius strip so often associ-
ated with Deleuze and Guattari’s work there may be times when the exterior is, can 
or needs to be, located inside.

13 To ‘full’ is to mash up fibres—of wool, for example—into felt. Deleuze and Guattari (1988: 
474–500) remark on the difference between systems of weaving (striated) and making felt or 
patchwork in their section of the book, ‘1440: The Smooth and the Striated’. ‘Felt is a supple 
product,’ they write, ‘that proceeds altogether differently [to weaving], as an anti-fabric. It implies 
no separation of threads, no intertwining, only an entanglement of fibers obtained by fulling (for 
example, rolling the block of fibers back and forth’ (Deleuze and Guattari 1988: 475). See also: 
Brassett (2005) for a discussion of this in terms relating to the current chapter.
14 It is worth mentioning here the practice of Design Fictions (Sterling 2009, Hales 2013). Often 
linked to Critical Design (Dunne 1999, Malpass 2015) and Speculative Design (Dunne and Raby 
2013), Design Fictions operates too as critical response to culture, as well as providing speculative 
and designerly expressions of the future-oriented modal question ‘what if?’ (Booth et al. 2009, 
Hales 2013, Brassett and O’Reilly 2015). Hales (2013) notes that in their speculative capacity 
Design Fictions ‘take their cue from science fiction’, and further that ‘the notion of design fictions 
opens design to theoretical and artistic methodologies that can be used to excavate past, present 
and future media through its fictions’ (Hales 2013: 2, 4). This is different to our presentation of the 
colliding of fiction/literature, philosophy and design, but not radically so.
15 Such ‘top-down’ practices are not universally frowned upon of course. Management scholar 
Roberto Verganti (2009) sees a top-down, meaning-centred approach necessary for any radical 
innovation. See also Norman and Verganti (2014).
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Fig. 4 CSP Plant Deconstruction: 2100-2105. “After the 60-year life expectancy of the CSP 
apparatus expires, the energy infrastructure is de-constructed, and the estate remains operating as 
a series of vineyards.” Image and caption copyright John Cook
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Fig. 5 CSP Plant Decomposition: 2200+ “By 2200, the plants building materials begin a 
sequence of planned and choreographed decomposition—as the buildings ruins reconfigure and 
settle, the celestial alignments and orientations of the CSP landscape are unveiled.” Image and 
caption copyright John Cook
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3.4  Designing and Colliding

The benefit of collisions that force the design process out of equilibrium is therefore 
not such big news. Nevertheless, as we have seen, what constitutes the design pro-
cess can itself be forced into colliding with outsiders to that process. It has been a 
tenet of user-centred design that the locus of authority for designing things for peo-
ple should be the people who will be the end-users. This is further complexified by 
the manifold practices, researches and related design activities that go by the name: 
‘co-creation’ (see, for example, Sanders and Stappers 2008). Such processes are 
still teleological, however, with the inputs from users helping only to iterate a design 
towards a more ideal (or relevant, or appropriate) final outcome (Brassett and Booth 
2007a, b). We wonder whether these are ever more than gestures serving to salve 
some designers’ bad consciences at participating in ‘phoney’ practices (Papanek 
1984)? A different model of an open, complex and collision-inducing design process, 
then, might be to dispense with the notion of a final outcome altogether. Where 
impacts from each moment of collision with users, with other designers, with cli-
ents, with any actors across the landscape in which design is practised, are valued 
and promoted, leaving only an evolving, dynamic and symbiotic process with no 
end but with myriad, non-privileged outcomes that can emerge at any moment.

4  Last Words

In the epigram to this chapter Vonnegut suggests that far from being privileged 
(spiritual) beings, we are just machines. Machines that in the normal run of things 
have not much else to do—that is, no real purpose or aim or meaning—other than 
to collide and collide and collide (Vonnegut 1992: 219–220). And so creativity 
emerges, just as Lucretius shows. We offer the same for design: it too needs to be a 
‘fan of collisions’.

But is it enough, really, to be a ‘fan of collisions’? This phrase serves well to 
emphasise a direction to take and the rationale for taking it. The journey we have 
been on however takes it further still. It is not enough simply to say that designing 
should develop a collision-loving attitude, true though this may be. Neither should 
we imply that it is adequate simply to uncover the collisions that lurk behind or 
beneath every creative act, while this may be necessary also. Designing and  colliding 
are co-extensive, they are immanent. They are proof that the swerve has knocked 
atoms off their inexorable course to the stagnant death of equilibrium. Designing 
emerges from the collisions—and the ensuing coagulations and ricochets—that the 
clinamen delivers, it is proof of a negentropic eruption that develops ‘crystals sunk 
in ash’ (Serres 1982). Designing also produces collisions: it is a collision-inducing 
machine.

The trouble is that design—as a set of practices and processes, and too often 
identified as objects—often forgets or actively negates the swerves, collisions and 
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the rest with which it is implicated.16 While we hope that this chapter provides one 
way of rekindling design’s Lucretian nature, we are loath to position the ways in 
which it has been forgotten etc.—rationalisation, meaning, modelling and think-
ing—in opposition to collisions and The Swerve. It is obvious that for some such 
activities are themselves full of creative opportunity and can lead to much. What we 
would like to emphasise is that these moments (rationalisation, and so on) have a 
tendency to dictate and overcode; that is, to offer interesting lines of investigation 
and practice only to fold them back onto well-worn structures of power that strive 
for domination and control.

The ways in which a practice and process of designing might proceed such that 
their swerves and the collisions that ensue are championed, we announce earlier in 
this chapter, especially through the examples we have given where colliding/design-
ing occur: random; openness; diagramming; and externalising. We are wary of 
introducing these as axioms of good design however. That is, as we have noted 
above, ‘The Swerve does not hit already designed stuff; it is an important affective 
condition of the ontological milieu of designing’. With characteristics such as ran-
dom, openness, diagrams and externality, then, it is not so much an issue of forcing 
these onto practice but uncovering where these are already taking place, where they 
were blocked, or where they might possibly erupt in the middle of our creative prac-
tices. We might ask designers, philosophers, any creative practitioners, then: ‘where 
have you swerved?’ Because it has happened. ‘Map your collisions!’ Because you 
may have forgotten how well they served you. ‘How have you diagrammed your 
practice?’ Because this will show how you relate, fold, distribute and mix as active 
verbs, rather than identifiable traits. ‘Where do the most internal parts of your prac-
tice open up to the most external?’ Because you know that those internal parts, the 
most protected and defended are also the most ossified. ‘When, how and why have 
you blocked any engagement with randomness?’ Because those ruts you have worn 
are the ways that you anæsthetise yourself against the randomness of creative colli-
sions through habit. ‘How might you make yourselves fans of collisions?’ Because 
then you are The Swerve of all things.
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16 We note that there are many ways in which design’s Lucretian nature has been either ignored, 
forgotten or actively negated, as follows: it has striven to be serious, proper and mature (Whicher 
et al. 2015); or sought to emphasise its axiomatisation in rationalisation (Simon 1969), meaning 
(Krippendorf 2006, Verganti 2009), or thinking alone (for example: Brown 2009, Martin 2009, 
Neumeier 2009). There have been many efforts to counteract such axiomatising of design along the 
lines noted: by thwarting its rationalisation through bringing wicked problems closer to designing 
(for example, Hatchuel 2001, Coyne 2005); its domination by meaning-production by highlighting 
the role of affect in design (for example: Marenko 2010, Brassett and Marenko 2015, Brassett and 
O’Reilly 2015); its linear modelling by opening designing, again, onto the chaotic and complex 
(for example: Brassett 2015); and its overcoding as a form of thinking only by showing where 
design’s value can be developed along different lines (for example: McCullagh 2010, Kimbell 
2011, 2012, Tonkinwise 2011).
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well as some of his pre-published papers. To Derek Hales, whose swerves align with ours but are 
different. To colleagues and students on MA Innovation Management at Central Saint Martins, 
University of the Arts London, for discussing some of these issues with us over the years.
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Arational Design

Thomas Wendt

Abstract Too often, designers rely on rationalist notions of their work: from plan-
ning to execution, from theory to practice, from strategy to execution, from prob-
lems to solutions, from thinking to making, etc. While these sharp distinctions can 
serve to hyper-focus individual designers on their unique role and responsibilities, 
the confusion they create outweighs any potential benefits. Rigid distinctions 
between modes of practice often create confusion and illusions of certainty, 
especially when two poles come together, even rely on and co-construct one another. 
Much of the rationalist sentiment in contemporary design stems from a bias in 
Western philosophy that introduces a hierarchical relationship between mind and 
body – the mind dictates and the body executes. But there is no designer equivalent 
to cogito ergo sum – no positivist statement we can make to delineate and prioritize 
mental functions over bodily engagement. As an alternative to these dualisms, this 
paper will take a phenomenological and arational perspective on the components of 
design, with the end goal of articulating an arational understanding of design. It will 
examine the emergence of design from a rationalist epistemology and contemporary 
practices that are attempting to break the boundaries of reason-based methods.

Keywords Design philosophy · Design practice · Rationality · Critical design

1  Introduction

I will argue here that design has limited itself as a field of study by failing to recog-
nize the detrimental effects of rationalist thinking. Just as design is working on 
shedding the baggage of its perception as a purely aesthetic practice, so too should 
it ask itself to further engage with its philosophical roots, with the end goal being to 
interrogate that nature of design as a cultural/social/political force and to question 
its underlying assumptions. Rational thought is in need of a similar reframe. The 
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extent to which rational thinking is useful for designers should be called in to ques-
tion. This paper will argue that similar to shifting common notions of constraints, 
design can and should also shift popular notions of rationality. The prioritization of 
rational thinking has become an unnecessary constraint.

The following essay attempts to articulate how the rationalist bias in western 
philosophy has influenced design, beginning with the emergence of Cartesian 
thinking during the Enlightenment, how early design theory (consciously or 
unconsciously) incorporated Cartesian rationalism and dualism into its articulation 
of design, and why now is the time to start thinking about an arational theory of 
design. Arationality is neither rational nor irrational. It is a-rational, or simply “not 
rational,” uninterested in questions of rationality because such questions are 
unnecessarily limiting. Arationality lies somewhere between the rigid functionalism 
of mass quantification and the nonsense of the Cheshire Cat. This in-between space 
will be our focus.

The main philosophical lens used here is phenomenology, particularly the rela-
tionship between phenomenology and design, but we will not provide a deep analy-
sis of the phenomenological tradition here. (See Wendt 2015) The aim of 
phenomenology from Heidegger onward has been to highlight the limits of Cartesian 
rationality and introduce a philosophical practice that does not rely on strict 
dualisms. We will apply certain phenomenological notions to the theory of design, 
in attempt to argue for an arational approach to design.

2  Enlightenment

Design as we know it emerged from a rationalist epistemology. From Cartesian 
rationality during the Enlightenment up to the Design Methods movement in the 
twentieth century, our conception of design has been shaped by (overly) rational 
notions of knowledge. Modern concepts of design as “problem solving” stem 
directly from this early formulation of design and have shaped design practice for 
decades. Designers are encouraged to adopt a sort of predator/prey model, in which 
they seek out problems and eliminate them via solutions. More recently, however, 
we are beginning to see practices that break rational problem solving in favor of a 
praxis-based mode. We will examine some of these practices in more detail, but first 
a more detailed look at rationalism and its effects on design.

Our focus here is on Cartesian rationalism in particular, as opposed to rational-
ism as a broader school of thought. The rationalist philosopher strives for a pseudo- 
scientific truth, a set of knowledge based on reason rather than sensual information, 
believing that human senses are not to be trusted, and humans must take advantage 
of their capacity to reason to understand the world. René Descartes took these ideas 
even further by relying on doubt as the primary driver for getting to Truth and a sort 
of paranoid introspection as a means of exploring the nature of Truth, as shown by 
his famous mistrust of a potential evil genius: “I shall consider that the heavens, 
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the earth, colours, figures, sound, and all other external things are nought but the 
illusions and dreams of which this [evil] genius has availed himself in order to lay 
traps for my credulity; I shall consider myself as having no hands, no eyes, no flesh, 
no blood, nor any senses.” (Descartes 1955) Cartesian thinking is defined by a dis-
avowal of all things bodily, as the corporeal can and should be doubted. If there is 
an evil genius pulling the strings, we should use our reason to outsmart him.

Taken to its logical conclusion, Descartes’s prioritization of thought over sense 
implies that we can cleanly separate mind and body. The mind, for Descartes, is the 
executive seat of reason, and the body is a bundle of nerve endings that processes 
ambiguous and potentially deceptive information from the external world. This 
dualist notion implies that the primary means of action begins with mental activity 
and intention, followed by bodily execution of mental “strategy,” and that knowledge 
acquisition is predicated on finding an ultimate Truth through a sort of paranoid/
narcissistic process of elimination. All action becomes a product of omnipotent 
reason, instilling an illusion of control and insistence on a hard categorical line 
between thought and action.

In short, Cartesian rationalism holds that we think and then act. This simple for-
mulation of thought and action shaped much of the western approach to scientific 
inquiry up until the present. The past century, however, has seen a significant 
backlash against rationalist thinking, from phenomenology questioning the primacy 
of the mind, to critical theory pointing out flaws in hyper-technical capitalist 
systems, and most recently, design practices beginning to think beyond the bounds 
of problems and solutions.

Martin Heidegger famously rejected Cartesian subjectivity as a purely mental 
activity, instead positioning phenomenology as the practical study of Dasein, the 
contextualized being characteristic of human life. Dasein avoids the harsh dualism 
of mind and body, the transcendentalism of res cogitans, and the reduction of 
existence to the capacity to formulate thoughts. Dasein is defined by the objects 
with which it interacts, and knowledge acquisition is associated with engaged 
interaction with those objects rather than pure reason.

Critical theorists took up a critique of Enlightenment rationalism and its focus on 
hyper-objective scientific thinking, from the perspective of political inquiry. Critical 
theorists argue that the radical Enlightenment adoption of science over mysticism 
has resulted in an over-emphasis on scientific objectivity over all other forms of 
inquiry, a domination of nature in attempt to institute reason throughout all existence, 
and the creation of a system in which modern capitalism can thrive. They took issue 
with most Enlightenment-Capitalist topics, especially the imposition of rationalist 
work processes, the domination of nature, and commercialization. We will return to 
critical theory in the section on critical design.

Finally, contemporary design theory has begun to articulate the Enlightenment’s 
effects on design thinking. Most relevant for us is how Enlightenment rationalism 
foreclosed on craft knowledge and cultural wisdom that shaped social practice, as 
rational thinking tends to dismiss non-reason-based forms of inquiry. For design, 
however, cultural knowledge is highly important as a driver for inspiration and 
models of practice and preserving it is necessary.
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3  Design’s Emergence Out of Rationalism

What we commonly think of as design emerged largely as a product of the 
Industrial Revolution, when the rationalization and standardization of production 
introduced greater complexity into prior modes of craft, and design came to be as 
a means of planning before acting. The core components of pre-industrial craft – 
cultural knowledge, local material, and unified maker and user – were shuttered 
by design’s violent separation of planning and making. Rational-industrial modes 
of production introduced planning as a project task, and design emerged as a field 
that planned, sketched, modeled, and attempted to predict future effects of 
 products. Klaus Eder explains this phenomenon in terms of architecture and 
engineering:

The craftsman’s work is in turn the starting point for an additional natural division. The 
knowledge acquired in craft work is systemized logically; the observable effects of this 
work become the object of explanation attempts. A new type of interaction with nature 
arises, supported first by architects and finally by engineers. They interact with nature by 
calculating it. The architect plans on the drawing board with the aid of assumptions on 
statics and material properties. The engineer recombines nature and calculates the energetic 
effects that result from it for people. By expanding this activity, society enters a new state 
of nature. (Eder and Ritter 1996)

Craft making shifted from a mostly individual act of creation based on cultural 
knowledge to a standardized, logical process of production. The craftsperson 
handled natural materials by working with them, interacting with the materials by 
allowing the materials themselves guide the making process, while the architect and 
engineer attempt to manipulate nature for the benefit of humans. This new 
relationship set the context for modern design: an act of domination and manipulation 
to benefit human and (or?) commercial endeavors.

Herbert Simon’s work represents one of the first serious inquiries into the nature 
of design as the production of artifice. Simon was largely successful in framing 
design as an inherent process in all industries, not just “capital D Design,” thus 
articulating a design theory that moved away from pure aesthetics. However, his 
work also attempted – less successfully – to establish a science of design. In his 
famous Sciences of the Artificial, Simon sought to define design as a scientific 
activity, which can be broken down into discrete parts and formulated as a 
standardized procedure. His well known definition of design as the movement from 
“existing situations into preferred ones” (Simon 1996) is an easy way to understand 
design in an everyday sense – it evokes a sense of improvement, a movement toward 
future states that improve upon our current state. It also, however, positions design 
as a logical movement from one point to another; it refuses to come to terms with 
the complexity of design, the limits of designer intention, and non-linear designerly 
activities. His conception of design is a primary example of how rationalist thinking 
can often serve as the default framework for theoretical work.

Another key aspect of Simon’s work on design is his reliance on a hard dualism 
between “inner” and “outer,” or the sense that the “self” has some quality of being 
removed from the rest of the world. This of course stems directly from Cartesian 
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thinking, in which the mind separates itself off as the executive, reason-based 
function, and the body takes the position of a secondary, practical component of 
mental activity. Supporting his insistence on binary opposition, Simon’s notion of 
the artifact sets up a way of thinking about artifice and the artificial world in a 
neutral way, as opposed to sticking to the purely negative connotations of artificiality. 
At the same time, his overly rationalistic conceptualization of an artifact as an 
“interface [...] between an “inner” environment, the substance and organization of 
the artifact itself, and an “outer” environment, the surroundings in which it operates” 
(Simon 1996) is entirely too simplistic to account for the complexity of object 
relations. He states further that artifacts “serve their intended purpose” and are thus 
successful “if the inner environment is appropriate to the outer environment, or vice 
versa”. (Simon 1996) Again, this rationalist, dualist view is accurate but not 
sufficient. What is the difference between “inner” and “outer” in this context, and 
why is the artifact the point of interface between the two?

These dualist and rationalist influences gained major significance in design com-
munities with the Design Methods movement, which aimed to introduce scientific 
thinking into design work. Theorists such as John Chris Jones, Horst Rittel, and 
Christopher Alexander devoted their time to working out methods designers can and 
should follow in order to achieve certain goals and solve problems. The technical 
rationalism of Enlightenment thinking had finally made its way to design via the 
Methods movement, causing palpable anxiety among designers for their lack of 
scientific rigor. The Methods movement was an attempt to bring this sense of rigor 
and objectivity to design, mostly for noble reasons: if design is actively shaping the 
environment, and the types of activities designers perform have definite political 
and ethical implications, then we should be as rigorous as possible when articulat-
ing the nature of design work. And while many authors of the Methods movement 
explicitly avoided step-by-step processes, or insinuations that following a method 
will always result in a certain outcome, standardizing design as a set of phases will 
always be read sequentially and technically as a means to an end. The issue is that 
design includes technical activities, which have discrete goals and usually a set of 
steps to achieve them, as well as praxical activities, which do not necessarily have 
an end point. We will look closer at this difference in the following sections.

The common thread that runs through this emergence of rationality in design is 
the assumption that science is the preferred model by which we measure design. 
The following sections will question this assumption via a discussion on 
contemporary methods that resist being measured against science.

4  Arational Turn

The rationalist methods introduced to design discourse in the post-war period served 
commercial purposes: if we can position design as a scientific activity, which 
potential clients already understand and trust, then it will be easier to sell design 
work. There was (and still is) a strong desire to standardize design work into a nice, 
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clean framework that “non-designers” can easily understand and ultimately pay for. 
This impulse to make design understandable to non-designers has resulted in a few 
outcomes: it has decreased the esoteric aura that tends to surround design, ultimately 
making it easier for clients to understand and pay for it; but this effect has also 
begun to revert back on itself, causing designers to internalize the overly-simplified 
frameworks meant for clients and the public. It did not take long, however, for 
designers to realize that the complexity involved in most design projects does not 
lend itself to clean, linear frameworks. Some projects go so far as to rupture the 
entire rationalist mode and call for a more flexible, adaptive, and one might even say 
spontaneous model.

The concept of wicked problems emerged as a way to explain this rupture. 
Rationalist models of design often rely on the notion of problem solving  – 
specifically, that designers use reason to fully understand a problem, and only when 
that problem is understood do they apply creativity to envision solutions. This 
model relies on many assumptions: 1) problems lend themselves to complete 
understanding; 2) designers have access to information needed to understand a 
problem and possess the skills to interpret that problem in its entirety; 3) the problem 
space is confined enough to set non-porous boundaries around it; 4) once the 
problem is understood and the design moves to solutioning, the original problem 
space remains static; 5) we have valid means of assessing whether solutions actually 
fit the problem space. Seeing the many difficulties with relying on these types of 
assumptions, Horst Rittel and Melvin Webber articulated their theory of wicked 
problems to help deal with the inherent complexity and fluidity of design projects. 
In a certain sense, wicked problems mark what some theorists think of as the failure 
of Design Methods; thinkers who were involved in the Methods movement (Rittel 
and Jones, especially) began to rethink their earlier formulations of design in the 
light of this wickedness.

Wicked problems have a number of characteristics according to Rittel (1972), 
including some that are relevant for our current work: 1) There is no expertise. 
Wicked problems are complex, and complex fields do not have experts. They call 
for unique, emergent approaches (Snowden 2000); 2) They have no definitive 
formulation. It is impossible to understand the problem and then solve it. There are 
simply too many inputs and outputs, all of which are constantly changing; 3) 
Problems and solutions are interconnected. Each solution is a reframe of the 
problem; 4) There is no end point. Each solution creates new problems, which must 
be dealt with; 5) Conceptions of truth or falsity are not relevant. A solution is simply 
better or worse; 6) Each problem has multiple possible causes, and it is often 
impossible to trace a problem back to its single root cause; 7) Every problem is a 
symptom of another problem. The retroactive line of problems is infinite; 8) Every 
problem is unique and context-dependent. “Best practices” are irrelevant, as each 
problem exists with in a unique context.

We get the sense from these eight criteria that wicked problems are massively 
complex; they exist in systems with multiple inputs and outputs, they resist 
understanding, and even when “solved,” they replicate themselves as new problems. 
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This is not to say wicked problems are beyond understanding and are thus not worth 
our time and effort. Quite the contrary: wicked problems have a huge potential to 
affect our future as a species, and breaking our obsession with rational thought is 
necessary to deal with them. We need to reframe how we think about the nature of 
problems and solutions from an arational and non-positivist perspective. Design 
must move beyond a simple problem solving perspective. I have argued elsewhere 
(Wendt 2015) that there exists a paradox in design, which I have called the problem- 
solution paradox (for lack of a better name), which follows Rittel and Webber’s 
anxiety over the hyper-rationalist conception of design planning (Rittel and Webber 
1973) and Dorst’s (2006) continuation of design paradoxes. In short, the problem- 
solution paradox states that we cannot design solutions until we understand the 
nature of the problem, but it is also true that we cannot understand a problem until 
we explore solution possibilities. Given this paradoxical relationship between 
problems and solutions, it is necessary to rethink the categories themselves – not to 
simply dismiss them as anachronistic Enlightenment relics, but rather to understand 
them beyond simply stating that one comes before the other.

Rittel (1972) goes on to explain two more components of wickedness that are 
relevant here. First, any attempt to work with wicked problems involves a rhetorical 
method. If expertise is irrelevant – that is, the system of a wicked problem is com-
plex and involves emergent, novel solutions – then the potential for understanding 
cannot reside in the mind of a single person. There is no omnipotent and omniscient 
designer-god who can claim specialized knowledge. Design in this context is 
 rhetorical and argumentative; it is a truly collaborative effort, in which any poten-
tial solution is distributed among many contributors. Second, every act of design 
involves a sense of what ought to be, which is of course quite different from what 
is. Processes based on scientific rationalism often guide toward a specific end goal, 
as when one applies the scientific method to obtain a sense of clarity around the 
current state of things. When concerned with what ought to be, however, the 
designer’s focus is not necessarily on the technical aspects of how to reach the end 
of the process, but rather the end goal of what ought to be often unfolds in the pro-
cess itself.

The work around wicked problems represents a larger arational turn within 
design theory. Following the Methods movement, it quickly became evident that not 
all design work calls for a reason-based approach to thinking about what ought to 
be. This is not to say design does not contain components of problem solving in the 
traditional, positivist sense, but simply that the hyper-rationalist assertion that 
design is problem solving is myopic and insufficient. While not all design problems 
are inherently wicked, I would argue that much commercial design attempts to over- 
simplify problems to fit existing processes. Contemporary design methods, however, 
are attempting to account for complexity by balancing the desire for process and the 
variability of design work.
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4.1  Design Thinking

One such contemporary method falls under the umbrella of Design Thinking, a 
popular and somewhat contentious method that has emerged over the last few 
decades as an attempt to analyze the cognitive activities in design. It is disconcerting 
how many practicing designers seem to believe that the history of design thinking 
began in the 1990’s with large firms like IDEO adopting design thinking as a 
process-driven way of engaging with client work. Of course, while IDEO was 
highly influential in popularizing design thinking, its roots go much deeper than 
IDEO’s brand of neo-methods. Indeed, we can locate many of the principles of 
design thinking in Simon’s Sciences of the Artificial and perhaps even earlier in the 
early writings on industrial design, Rittel and Webber’s theory of wicked problems 
and Buchanan’s (1992) continuation, Donald Schön’s (1983) The Reflective 
Practitioner, and Nigel Cross’s (2006a) Designerly Ways of Knowing. What IDEO 
and subsequently the Stanford Design School did so well was to take the previous 
academic work and reframe it for a business audience and introduce human 
centricity.

We have seen already how the notion of wicked problems introduces major 
issues for the problem solving vision of design, despite Rittel and Webber’s attempt 
to reconcile the two. Schön’s work on reflective practice and critique of sequential 
thinking also played a part in the non-rational articulation of design thinking. Schön 
explored how professional activity often does not follow a predefined plan but rather 
the course of action emerges out of engaged activity with the environment. The 
chef’s work, for example, is not defined by following recipes; the interesting and 
productive aspects of cooking are when the chef diverges from the plan, or has no 
plan at all, adding “a little of this and a little of that” tasting it, and then adjusting. 
For design, we might conclude that the argument for design as planning is 
insufficient, as the most interesting, and perhaps the most important, aspects of 
design work occur when decisions are made in the moment. Science and design 
diverge at this crucial point: while science attempts to factor out variability through 
rigorous experimentation, design embraces the unknown by leaving room for the 
emergent properties of the creative process.

These approaches focus on the process of design, whereas work from Nigel 
Cross and others has focused on the cognitive components of design, or the 
“thinking” part of design thinking. Cross showed how different cognitive modes of 
thinking play in to the cognitive activity of designers, including inductive and 
abductive reasoning. Induction deals with claims to truth based on experience. The 
scientific method is an obvious example; it attempts to build empirical evidence to 
make claims about how the world works, thus articulating the current state of things. 
Design research methods certainly have a strong inductive component, as they aim 
to uncover explanations of how people interact with their environment. What we 
commonly think of as the “creative” components of design  – what allows us to 
move from an understanding of the current state of things to a preferable future 
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state – includes aspects of abductive thinking, the style associated with futuring. 
Abductive thinking is a unique design skill, one that sets it apart from the sciences 
as an active shaping of future worlds, and a style that differentiates design from 
rational technique. Cross holds that “designing is not a search for the optimum 
solution to the given problem, but that it is an exploratory process” and that “in the 
process of designing, the problem and the solution develop together.” (Cross 2006b) 
This convergence of problem and solution in the ‘exploratory process’ of design 
indicates a certain non-rationality. Design is not always a technical process that 
positions itself toward an end goal but can also be a praxical movement in which the 
goal reveals itself through action.

Kees Dorst (2004) goes so far as to say designers evolve out of rationalistic 
thinking through experience. He argues that what he calls novice, advanced beginner, 
competent, and proficient designers rely on rules and reason to solve problems. 
Novices need structure in their process, following “best practices” to complete 
tasks. Beginner and competent designers work to pick out situational aspects on the 
design environment to choose which rules are most relevant and then reasons 
through them. Proficient designers can immediately see these situational elements. 
Even expert designers, for Dorst, rely on planning, although it tends to be an intuitive 
rather than conscious planning. Then there is a shift in his hierarchy of design 
expertise in which reliance on rules and reason dissolve. Master and visionary 
designers no longer need rules and reason, instead relying on intuition to fuel 
innovative ways of combining elements of a design problem, paying attention to 
how strange combinations create different perspectives. While we might quibble 
with Dorst’s choice of words to describe these levels (“visionary” is a bit over the 
top), it is significant how rationality and reason never go away, they simply become 
less important for the designer. In the evolution of a designer, s/he becomes less and 
less reliant on the guardrails of rationality and begins to experiment with novel, 
emerging ways of understanding and shaping worlds.

Moving from the more academic origins of design thinking, we can start to see 
how this early work shaped the mindsets and processes involved in modern design. 
Contemporary design thinking extracted key mindsets from academic design 
thinking work in attempt to form a theoretical foundation on which to build process. 
Some of these mindsets might include:

Thinking = Making The traditional binary opposition between strategy and tac-
tics, thinking and doing, etc. are no longer valid within design thinking. Thought 
activities are associated with creation, and vice versa. The act of sketching or 
building prototypes is not a purely “making” process; the creative action serves to 
assist the designer in better understanding  – specifically, understanding through 
experiencing. This is perhaps the most important example of the rupture of Cartesian 
mind-body dualism in design practice; the connection between thinking and making 
demonstrates how mind and body work together, not only supporting one another 
but necessitating the other’s involvement.
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Context and Experiential Understanding Design thinking emphasizes the need 
to experience in order to understand. Designers are never able to separate themselves 
off from the human needs, behaviors, and thoughts they seek to understand, as a 
scientist might do, leading to an inherent acceptance of bias in design research. 
What is lost in scientific rigor is ideally made up in depth of insight. This play 
between breadth and depth is characteristic of design thinking.

Divergence and Convergence One of the greatest skills in design is to know when 
to diverge and when to converge. Divergence can allow for breadth of thought and 
possibility exploration without the hindrance of artificial constraints. But it can also 
result in lack of focus and getting lost in seemingly infinite options if not used 
properly. Convergence helps design teams make decisions and focus their energy, 
assisting designers in making choices and preventing them from spending too much 
time on inconsequential tasks. But it can also hinder creative thought when 
introduced too early.

These mindsets are then translated into a process, which on the surface looks 
sequential, phased, and limiting. These phases go by many names, but usually 
include:

Discovery Design problems are sought out. Researchers will explore an area of 
interest and gather as much information as they can within time and budget 
constraints, diverging in focus to take in as many observations as possible.

Synthesis Once information is gathered, designers work to make sense of it and 
converge on needs, problem frames, or insights.

Idea Generation Based on the products of Synthesis, designers diverge again to 
generate many solution options.

Testing Finally, designers converge again to test, refine, and potentially abandon 
ideas.

These phases, if properly planned (i.e., flexibly and adaptively), tend to overlap 
and allow for backward movement. In other words, unlike most phased approaches 
that require forward movement from step 1 to 2 to 3, etc., this generalized process 
of design thinking tends to account for the inherent connection between “problems” 
and “solutions,” and that no problem or solution space emerge separately from one 
another. The arationality we can read into design thinking begins with its espoused 
mindsets and flows through its process. Of course, this formulation is quite idealistic, 
and not many design teams work strictly within this process. But this is not 
necessarily a detriment, as the arational qualities would begin to dissolve if a process 
is followed too dogmatically.
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4.2  Lean

To a certain extent, Lean was popularized in design communities on the heels of 
design thinking. Originating as a manufacturing process for Toyota, Lean emphasizes 
waste reduction to maximize output and worker time. From a design perspective, it 
attempts to eradicate the “theoretical” or “speculative” aspects of design, opting 
instead to focus on the so-called “making” or “doing” activities. In practice, this 
often takes form in rapid cycles of building and testing prototypes that help gather 
evidence for or against pre-determined hypotheses. Many design thinking mindsets 
mentioned above are also embodied in Lean design, particularly the role of context 
and the relationship between thinking and making.

Most contemporary versions of Lean, for better or worse, are based on the Lean 
Startup method, a process popularized around 2011 (Ries 2011) as a way for startup 
companies to embody lean principles of waste reduction and continuous customer 
discovery. In its ideal form, Lean design minimizes time spent on activities that do 
not contribute to greater customer understanding, especially in the more ambiguous 
phases of design research. It tends to see upfront research as speculative and thus 
wasteful. On the other hand, in its most surface level form, Lean design tends to 
fetishize action over thought, even when thoughtfulness is sacrificed for a false 
sense of productivity.

One might argue that Lean tends to be a larger product and service development 
process rather than focusing strictly on design, but it can be difficult to determine 
where design stops and product/service development begins, especially when 
working in a cyclical process. The Lean Startup process is commonly composed of 
three modes – Build, Measure, Learn – which are best thought of as a circle rather 
than a line. It is uncertain where the process begins and ends, lending to the 
complexity of planning Lean projects but also the advantages of the practice. The 
Build mode involves the creation of a prototype, a materialization of a key question 
emerged in the act of design. Lean commonly opts out of large research phases at 
the beginning of a project, instead positing that any design is contingent on 
assumptions, so it is best to identify those assumptions and build prototypes to 
gather evidence for or against them. Once prototypes are made, the Measure mode 
involves testing the prototypes with potential users of the product or service, 
soliciting feedback, and most importantly, experiencing real world use scenarios (or 
as close to them as possible). Finally, the Learn mode involves taking the evidence 
gathered in Measure and working it into another Build cycle.

We can see how this process explicitly avoids the linearity of most rationalist 
design methods. There is no predetermined end point toward which designers are 
working. Instead, the end point reveals itself almost intuitively through the process 
of customer discovery and prototype creation, allowing designers to break free from 
the technical impulses that commercial design tends to impose. At least, this is the 
ideal. In reality, Lean Startup (as distinct from Lean in general) lends itself to 
amateurish adoption by untrained designers fueled with investment money and 
dreams of neoliberal fame. Lean Startup is so attractive because it feeds an illusion 
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of shortcutting to the end – i.e., the inversion of what Lean does so well in avoiding 
rationalist impulses. Profit motive trumps design rigor. The “talk to your customers” 
and “design things people want” mantras disguise the complexity of uncovering 
unmet, often tacit needs, resulting in a surface level understanding of how to perform 
design research. As opposed to applying methods and principles from design 
research to discover unarticulated needs, it is much easier to simply ask people what 
they want and then go build it, actively ignoring or simply being ignorant of the idea 
that most needs, wants, and desires are unconscious and therefore not easily 
discovered in a 15 minute interview.

Despite these potential shortcomings, Lean Startup takes much of its arational 
inspiration from design thinking insofar as it resists an exclusive focus on 
strategically moving toward a predetermined end goal.

4.3  Frame Innovation

A third method worth noting is the Frame Creation Model developed by Kees Dorst 
(2015) in his book Frame Innovation. The Frame Creation Model adds a bit more rigor 
to traditional/commercial design thinking. This is not to say design thinking is unrigor-
ous in and of itself, but that its incorporation into commercial design practice has the 
tendency to be somewhat “dumbed down” to fit within budgets and timelines. Dorst 
calls for a greater sense of depth in the design process, a need to take time to actually 
think through complexity, to make bold leaps in attempt to surface real needs, and 
consider cultural/social context. He also makes it clear that that rationalist approach to 
design is insufficient, and that design must also promote a sense of irreverence: “The 
“self-made box”of received wisdom and conventional practices is often considered the 
very core of the culture of our societies, and eagerly reinforced by popular media. The 
'rational high ground' that is often implied in this claim to authority sparks another 
archetype: the clever outsider who runs circles around accepted behavior.” (Dorst, 
2015) These ‘clever outsiders’ are commonly known as tricksters, an archetype his-
torically used as a rhetorical device for authors to convey a popular, yet socially unac-
ceptable opinion. We will have more to say on this archetype later, especially on how 
design can benefit from the trickster’s arational approach to existence.

Dorst develops his Frame Creation Model from the perspective of breaking the 
self-imposed box of rational limits. His process is laid out in nine steps:

 1) Archaeology

Designers begin by examining the nature of what Dorst calls the “apparent” 
problem, acknowledging that many design projects begin from a place of ignorance. 
A design problem does not exist simply because someone says it does, and even if 
it does, it can easily take form as something other than originally believed. The 
archaeological phase is one in which designers attempt to reveal contextual elements 
of the design problem that will be useful later  – elements that would otherwise 
surface at inopportune times if left buried. This is a historical practice, in which 
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designers look at the history of a problem space, including why previous attempts at 
solutions have failed.

 2) Paradox

Dorst then advocates for identifying what he calls the “clash of rationality.” This 
is the point at which designers begin to realize the complexity of the design problem, 
and within its complexity, there are likely paradoxical relationships among the 
design problem’s elements. Paradoxes might include conflicting stakeholder views, 
requirements that cannot exist simultaneously with one another, or even the general 
paradox of rationalistic conceptions of design problems and solutions. (see Wendt 
2015) An abundance of paradoxes usually means the original design problem might 
need to be reframed and examined from a different perspective. For Dorst, the best 
way to proceed through paradoxical situations is to learn as much as possible about 
the context in which they exist.

 3) Context

Learning about context involves design research methods such as stakeholder 
interviews, customer interviewing and observation, and a variety of ethnographic 
methods that aim to gather a wide variety of contextual information. The idea here 
is to resist a narrow focus on the problem space and to understand it from a systems 
perspective. No design problem exists in isolation from social, cultural, economic, 
ethical, etc. influences. In this phase, designers focus on the influence, or potential 
influence, of current stakeholders.

 4) Field

Field and Context are inherently interwoven insofar as observations about the 
context of a design problem will likely also uncover observations about the cultural 
and social field of the problem. Combined together, Context and Field provide the 
necessary human-focused background information needed to form key insights 
through deep sensemaking.

 5) Themes

Finding themes is an exercise in pattern recognition and hermeneutics. The 
development of insights requires both deep knowledge of context and field, and a 
willingness to take risks associated with making inferences. Stakeholders work 
together to develop these themes.

 6) Frames

Themes allow designers to form Frames, or perspectives that can launch the 
more “creative” aspects of design. Frames are described as “as if” statements that 
provoke designers to consider multiple perspectives and look at problems through 
many lenses to consider possibilities for future states. Designers always have a point 
of view, which Framing helps to articulate, as opposed to designing from nowhere. 
It also helps align design teams on a shared perspective, instead of leaving it unar-
ticulated and working against one another.
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 7) Futures

In the creation of Futures, designers finally transition to envisioning possible 
futures based on the Frames created in the previous step. They use generative 
abductive reasoning to expand the areas of possibility as wide as possible before 
narrowing down to the preferable. This phase most closely aligns to colloquial 
notions of “creativity,” in which designers push past the present moment into 
possible ways of being.

 8) Transformation

Critique and prototyping come in to play in the Transformation step, in which 
designers interrogate their decisions and make choices about which Future to 
pursue. Much critique happens in this stage. Designers will often create prototypes—
whether of tangible products or intangible services and experiences—that manifest 
intended Futures, and then use these prototypes to critique whether they address the 
Themes and whether they present preferable Futures.

 9) Integration

Finally, Integration accounts for fitting Futures into the larger organizational 
context of the design problem.

The Frame Creation Model is significant for the current study in its expansion of 
design thinking into more rigorous territory that can potentially break the bounds of 
rationality even further. Even from a surface level examination, the Frame Creation 
Model resists the teleological (profit) motives of commercial design to the last 
responsible moment. It forces designers to become comfortable with the inherent 
discomfort of not knowing “the answer.” It acknowledges paradoxes instead of 
ignoring them, promoting an active engagement with the ambiguity of design work, 
which often runs counter to more scientifically grounded design methods. Finally, it 
refuses to decontextualize design decisions from their complex environments, 
choosing instead to take the necessary time and effort to understand both internal 
and external contexts in effort to integrate design solutions into them ethically and 
responsibly.

4.4  Critical Design

Perhaps the most radical break with rationality in design is an approach somewhat 
redundantly called critical design, or a design philosophy and corresponding 
practice expressly aimed at evoking critical discourse around a topic, as opposed to 
a “solution” introduced to address a discrete problem. If we take it seriously, critical 
design is inherently impractical: it produces objects and experiences that serve no 
concrete purpose other than influencing opinionated debate. In its impracticality, 
however, it tends to reproduce the conditions it wishes to overthrow. Insofar as 
qualifying design with adjectives like “critical” reinforces the relegation of design 
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to style (Tonkinwise 2015) and aesthetics, critical design easily becomes obsessed 
with the form of its outputs rather than the critical debate it sparks.

Nonetheless, critical design is highly representative of the arational movement 
within design in that it attempts to avoid design practice being designated as a 
technical skill for producing commercial ends. Anthony Dunne and Fiona Raby, 
originators of critical design as an articulated practice, hold that the core objective 
of critical design is to resist the status quo, or in other words, to practice design in a 
non-commercial sense by creating prototypical objects that challenge common, 
uncritical ways of viewing the world. It attempts to explore possible futures in a way 
that highlights the dystopian aspects of uncritical thinking and hopefully to 
encourage the creation of more preferable scenarios. It is an exploration in utopias 
via their extreme opposites and rooted in arationality: “Driven by poetry, imagination, 
and intuition rather than reason and logic, [critical design projects] have their own 
sense, an alternative to our everyday scientific-industrial one. These are tales about 
the space between rationality and reality, which in an industrial society have come 
to be synonymous.” (Dunne 2008) In their ideal form, critical designs embrace this 
difference between rationality and reality by playing with the irrationality that 
industrial production attempts to suppress.

There are several aspects of critical design that are important for the current 
study, but we will look at two for the sake of being concise. First, critical design 
projects depend on defamiliarization and the uncanny. Making the familiar unfa-
miliar is a key rhetorical technique that displaces any sense of historical comfort 
with familiar objects. The real power of defamiliarization comes not from how an 
object can be presented as the diametric opposite from its normal interpretation but 
rather how from how close the two poles actually are. Sigmund Freud referred to 
this phenomenon as the uncanny, (Freud 2003) or the resulting feeling of encoun-
tering the “familiar unfamiliar,” the thing that is so defamiliarized specifically 
because it is so “close to home.” The word “uncanny” is a translation of the original 
German Unheimlich, or the sense of eerie familiarity of “homeliness.” Take for 
example a project entitled Scary Beautiful (Fig. 1), which depicts an exaggerated 
woman’s high heel shoe, with the heel and toe in their opposite position. The 
 resulting image is of the model’s body contorted, knees bent, struggling to keep her 
balance, looking both strangely elegant and in pain, as (supposedly) opposed to 
normally designed high heels, which frame a woman’s body into a pleasing shape, 
lengthening the legs, pushing out breasts, and arching the back. The image is so 
disturbing not because it creates such an unnatural shape in the human body but 
because, upon encountering the image and interpreting it, the viewer realizes that 
the familiar image of a woman in stiletto heels is not radically different than the 
image intended to be disturbing. The lasting effects of the image now begin to seep 
into everyday life as the viewer sees high heels in mundane settings. This is the 
uncanny: the recognition that the everyday is just as disturbing as what is meant to 
be outrageous. It is important to point out, however, that the designer must walk a 
line between familiarity and strangeness. If critically designed objects are too 
familiar, they become status quo; if too unfamiliar, they become art (Kjærsgaard 
and Boer 2014).
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Second, critical design relies on the grotesque. These projects tend to be comi-
cally absurd and irregularly formed; their physical imagery is exaggerated to show 
just how far ideas and interpretations can be pushed before breaking. “Grotesque” 
originates from French and Italian words associated with “emerging from the cave,” 
(an apparent reference to the excavation of cave paintings) indicating that the gro-
tesque tends to reveal that which has been hidden from everyday life. We can see 
this phenomenon in action with projects such as Tender (Fig.  2), which aims to 
critique the mobile dating app Tinder by imitating the main interaction of swiping 
left or right. Tinder users are presented with profile pictures of other users and must 
swipe to the left or right to indicate whether they are interested in learning more 
about that person. Tender pokes grotesque fun at the interaction by fixing a piece of 
meat to a rotating fork, slapping the meat against a mobile device with Tinder 
loaded, swiping the screen with each rotation. The video (Tender 2014) allows 
viewers to see the full extent of the project, particularly the characteristically 
grotesque sight of raw meat slapping a surface and leaving residue, perhaps the 
symbolic residue of conventional dating practices. The grotesque elements of this 
project highlight the anxiety around the convenience of modern dating and the 
transition of the proverbial “meat market” mentality into digital spaces.

Insofar as critical design practices exist, they refuse to follow rational progres-
sion of problem to solution, opportunity to execution, or strategic vision to tactical 
execution. There is a sense of play in these projects, a vision of possible (mostly 
dystopian) futures that can only be expressed through playful exploration rather 
than strategic visioning. This haphazard way of designing, however, is the basis for 

Fig. 1. Scary Beautiful. 
Artist: Leanie van der 
Vyver. (Source: dezeen.
com)
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legitimate critique against critical design – that it fails, or actively ignores, current 
problems in the world that affect real people, instead focusing on hypothetical ways 
of being that have little to do with current material existence. The irony here is 
critical design’s still largely unexplored relationship with critical theory. Attempting 
to take Marx seriously on his point that philosophers have merely interpreted the 
world but have largely failed to do anything about it, (Marx 1845) critical theorists 
highlighted the paradoxes, contradictions, and ethical imbalances of modern 
capitalism in hopes that other enlightened citizens would act on their insight. Critical 
theory took consumerism, ideology, and alienation as their targets of criticism, 
whereas critical design seems to take specific instantiations of these forces as its 
target. Especially pertinent here is both critical theory and critical design’s 
discomfort with hyper-rationality. For critical theorists, capitalism’s rationalist 
conception of work lead to profound worker alienation; for critical designers, 
rationalist design processes lead to designer alienation. Further exploration of this 
relationship is needed to address the tension between speculative futures and 
material realities.

5  Toward Arationality

The discussion of design methods is as much about who the designer is as it is about 
what the designer does. What rationalist design methods forget is that activities and 
practices are intimately connected to identity. While design is something that 
everyone does, the identity of “designer” indicates an intense focus on designing as 
a practice that defines oneself. Rationalizing design tends to decontextualize 
practice, standardizing methods into identity-free activities, which then results in 
designers becoming alienated from the work that defines them. In other words, 

Fig. 2. Tender. Artists: Cors Brinkman, Jeroen van Oorschot, Marcello Maureira, and Matei 
Szabo. (Source: boingboing.net)

Arational Design



118

rationalization positions design as a technical output and thus limits the potential 
benefits of design labor to the end result; instead of the work acting as a potential 
source of value, technicalization works to ensure that designers can only measure 
the quality of their work based on the final output, and too often, whether it can be 
bought and sold. An arational design approach holds that technical aspects of design 
are important, but we should not forget about the phronetic and praxical components 
of design work.

The act of designing can teach the designer how to live well through adaptation 
and coping with unintended and unplanned events. The problem is that living well 
and acting unintentionally do not directly translate into profit. Commercial design 
inserts a hyper-intentionality that mandates that designers predict the unpredictable. 
The so-called data-driven methods, rising popularity of A/B testing, analytics 
benchmarking, etc. are celebrated for their ability to create a (false) sense of security 
in inherently complex environments, and the illusion of certainty pervades the 
methods by which we design. Rationalist design cannot account for the pleasure of 
unintentional action or the idea that the success of design hinges on adaptive skill 
that can only be acquired when one is forced to adapt to the unplanned.

In Strategy Without Design, Robert Chia and Robin Holt argue that the success 
of a given activity is not dependent on a singular plan of action, an individual 
intention, or standardized activity. Practical success comes from the "phronetic 
capacity to continuously make timely and ongoing adjustments and adaptations to 
local circumstances." (Chia and Holt 2009) This perspective has lead to some of the 
more arational design methods outlined in the previous section. It is my hypothesis 
that the “more arational” the design method – that is, the closer it is to the middle 
ground between rationality and irrationality, the space of flexible structure that is 
neither bound by scientific rigidity nor subject to random whims of an individual – 
the more satisfied the designer is with his or her work, and the stronger connection 
s/he feels with the identity of “designer.” Humans are egotistical animals. The 
connection between self and activity must be highlighted in order to promote 
successful and fulfilling work. If one cannot project oneself into work, it becomes 
simple pantomime and fails to contribute to a greater purpose.

The imposition of rational strategy has stripped away the individual designer’s 
personal connection to work. While we should hesitate to simply reverse this affect 
and advocate a return to craft, it is worth considering how inherently non-strategic 
craft activities might be incorporated back in to design work. One way to do this is 
beginning to incorporate some of the arational components of the methods discussed 
in this paper, keeping in mind that design methods are never plug-and-play. Instead, 
designers must take the preferable aspects of methods and shape them to their 
context rather than reading a book, attending a workshop, or taking a class and 
attempting to adopt a method wholesale. Design thinking introduces a sense of non- 
linearity to traditionally forward-moving commercial design. Instead of setting 
goals in an unforeseeable future and working sequentially toward them without 
adapting to change, design thinking promotes the use of designer intuition, 
experience, and “gut feeling” to know when to move forward, when to back up, and 
when to dwell in one place. Lean is attractive in its orientation toward action. 
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Designers in Lean settings are able to see the empirical results of their work and can 
course-correct based on real time feedback loops. If balanced with thoughtful 
planning, Lean promises to cut wasted time and effort that has become so normalized 
in commercial design. Frame Innovation has the benefit of honesty, especially in its 
direct interrogation of paradox. Many designers and design methods attempt to 
ignore, sublimate, and deny paradoxes, allowing them to fester in the background. 
Frame Innovation takes care to acknowledge and deal with paradoxes before they 
appear later as symptoms. Finally, critical design offers the idea of provocation and 
playfulness. Rational design methods leave little room for play, as their focus is on 
meeting strategic goals and attempting to materialize a pre-determined intent; and 
they leave less room for political engagement, as they attempt to neutralize any 
sense of individuality the designer might bring, especially if employed by a for- 
profit company. Critical design, however, embraces political action through play 
and provocation, allowing for design to consciously take the form of social 
commentary.

I have tried to argue throughout this paper that rationalist design methods serve 
commercial purposes but fail to account for the complexity of design and for the 
role of individual perspective. Rationality continues to impose itself as an artificial 
constraint. A movement toward arational design methods would need to combine 
the best parts of existing methods along with inventing new ones to balance business 
goals with the individual perspective of designers. Apart from new methods, 
however, there lies the more basic need to combat rational thinking as the default 
cognitive style for all professionals; this concern is certainly much more complex 
than promoting one method over another, involving a radical shift in epistemological 
approach. Nonetheless, if design is an arational practice, epistemological support is 
not necessary for change in praxis.
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A Case for Graphic Design Thinking

Katherine Gillieson and Stephan Garneau

Abstract This chapter draws on a range of historical, philosophical and contempo-
rary design references to argue for a broad view of graphic design thinking as a 
distinct approach to problem-solving. The history of epistemology is linked to the 
history of modes of communication, and this in turn is intimately tied to the devel-
opment of textual organization, typographic and diagrammatic representation. 
Modes of thought and the way we acquire and share knowledge are shown to exist 
in symbiosis with technological development. In order to help define this mode of 
thinking, we consider the distinctions and similarities between forms of academic 
research in the humanities, the sciences, and in design. We also present seven char-
acteristics pertaining to graphic design thinking in particular, making reference to 
the history and theory of graphic communication as well as to standards of profes-
sional practice. The final outcome of this mode of thinking implies action; it is 
inherently synthetic, generative and future-conscious. Defining and making explicit 
these seven characteristics puts into sharp relief the potential for graphic design 
thinking to be a tool of practical and ethical engagement with the world.

Keywords Philosophy of design · Graphic epistemology · Design research · Design 
theory

1  Introduction

In this chapter we will argue for a particular definition of graphic design thinking as 
a problem-solving and knowledge-building process that is distinct in its influence 
on many areas of human activity. To do this, we start with a curated historical view 
of visual communication (Sect. 2), to show the development of forms and how they 
relate to prevailing cultural norms and conceptions of knowledge. This develop-
mental history of graphic forms serves to underpin a discussion of graphic design 
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thinking in Sect. 3, which begins with an overview of the main cultures of knowl-
edge in academic discourse: the sciences, the humanities, and that of design, pro-
posed as a ‘third culture of knowledge’ by theorists such as Nigel Cross (2006).

The unique place of visual communication within the spectrum of designed 
forms is central to this proposal; building on the concept of ‘design thinking’, 
broadly conceived, we elaborate a series of features that pertain specifically to 
graphic design (Sect. 3.2). With reference to the historical examples as well as 
professional standards and conventions, we propose that this series of seven char-
acteristics sets graphic communication apart from other design practices and 
methods.

Graphic design thinking, in contrast to other forms of design, aligns itself as an 
epistemic practice through its dealings with language, information, and communi-
cation. Rather than a materially-oriented ‘science of design’ (after Horst Rittel in 
Rittel and Webber 1972), we suggest an epistemology of design that involves a dia-
logical dimension that is also one of social responsibility.

When asked in an interview to comment on the state of modern philosophy, 
Michel Foucault described the fractured state of the discipline in the twentieth 
century:

It seems to me that philosophy no longer exists; not that it has disappeared, but it has been 
disseminated into a great number of diverse activities. Thus the activities of the axiomati-
cian, the linguist, the anthropologist, the historian, the revolutionary, the man of politics can 
be forms of philosophical activity. (Foucault 1996: 29)

Philosophy has become applied and taken form through new disciplines, and we 
believe that design is due to be added to the list. Graphic design in particular has 
often been linked to linguistics, an area already well influenced by philosophy. 
Through a closer discussion of some of the central elements of graphic design meth-
ods for problem-solving, it becomes apparent that this field is already engaged with 
substantial epistemological themes. Through greater awareness of its nature, param-
eters, processes, and outcomes, it can be capable of an even deeper level of social, 
cultural and ethical engagement.

2  Historical Roots of Graphic Design Thinking

Modern design methods are largely considered to have emerged with the socio- 
political upheavals of the twentieth century, with mechanized modes of production 
and the modern nation-state. These practices have lead to what we think of as the 
objects of design, products such as posters, chairs, books, or more recently, apps. 
However, the epistemological foundation of graphic design thinking in particular 
reaches much farther back, with the development of human communication sys-
tems. The history of epistemology is linked to the history of modes of communica-
tion (Ong 1983, Olson 1994); this in turn is intimately tied to the development of 
textual organization, typographic and diagrammatic representation.
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To illustrate this, we can turn to examples of graphic formats for communicating 
information developed far back in human history. The very term ‘history’ is a 
 reflection of our inherent tendency to take notes, distinguished as it is from ‘pre-
history’ through the presence of written records, themselves a technological 
advance. As an extension of memory and as a physical form for shared understand-
ing, our history can be seen to reside in these objects of communication, which are 
also evidence of the graphic nature of epistemology. This becomes increasingly 
relevant in new media forms that engage the user more explicitly in curating and 
selecting content. Johanna Drucker (2004) argues that the visual forms we conceive 
of as empirical representations of reality are in fact rhetorically charged products of 
interpretation; she argues for a humanities-based ‘observer-dependant model of 
knowledge’ in graphical information, in which digital formats are acknowledged to 
reflect the co- dependency between the user (observer) and the resulting interface, 
reflecting the entanglement of thought and visualization.

An early and critical example of graphic abstraction that relates to the develop-
ment of modes of thought is the Sumerian King’s List, also called the Weld-Blundell 
Prism, which dates back to 3000 BC (Fig. 1). This list of kings’ names is an admin-
istrative document of ancient Sumeria that the anthropologist Jack Goody (1977) 
describes as the earliest sophisticated form of graphic abstraction. The list devel-
oped out of a need to record events, people or objects, to outline future plans (the 
‘shopping list’) and to keep track of inventories; this deceptively simple format is 
highly sophisticated as it embodies a spatial and generative mode of thought inde-
pendent of the linearity of the spoken sentence. It is an everyday, publicly accessible 
visual representation that lays the groundwork for more complex organisations of 
knowledge through the possibilities of further operations, hierarchies, subdivisions, 
and other manipulations of its constituent relationships.

Another important form of graphic abstraction is that of the map, a representa-
tion of various kinds of geographic space. A prototypic example of this form is the 
Dunhuang star map, thought to date from the reign of Emperor Zhongzong of Tang, 
around 705–710 AD. It represents the North Polar section of the sky, providing a 
visual account to back written astronomical knowledge of the time (Bonnet-Bidaud 
et al. 2009). As an example of an abstraction of spatial forms (the actual distances 
between stars), it employs a simplification of detail for the purposes of orientation. 
The further the elements are abstracted, however, the greater the need for supporting 
information, as indicated on the map (Fig. 2).

In medieval Europe, the constraints of handwriting and the hand-reproduction of 
images helped shape the manuscript culture of reason; the intellectual approach of 
medieval Europeans fortunate enough to be a part of the economy of writing worked 
in a metaphorical mode of thought in which “written texts are meant to be open to 
interpretation, to create a meditative string of concepts and allusions in the reader.” 
(Ong 1982: 104, 110).

In the medieval mind, written texts combine into series of signs to compose argu-
ments. The standard practice of writing notes or glosses in the margins of books 
reflects the cumulative quality of oral argumentation. At its heart, the text is open for 
interpretation and the reading experience is itself a process of creating meaning. The 
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medieval mode of thought, one of ‘metaphor and metonymy’, is reflected in this 
approach to communication; here signs are seen to stand for things as they are, in a 
bipartite relationship (Olson 1994).

Eventually a more structured form of Latin and refinements in argumentation led 
to a scholastic turn towards a more rational mode of thought: “The scholastics thus 
saw the emergence of the three-part distinction of signs, whereby signs, the ideas 
they represent, and underlying reality were seen as separate categories” (Olson 
1994: 165). This development allowed for increased standardization in the commu-
nication of ideas and a reduction in the ambiguity of metaphorical images. Logical 
argumentation through many forms of communication became normative.

Over this period, graphic formats evolved alongside developments in technolo-
gies of reproduction, and the advent of moveable type in Europe encouraged con-
siderable cognitive leaps through visualizations that were facilitated and shared 

Fig. 1 The King’s List 
(Weld-Blundell Prism), a 
four-sided clay tablet 
inscribed in cuneiform 
with lists of Sumerian 
kings, dating from around 
3000 BC. (Ashmolean 
Museum)
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through print. Early Renaissance culture was marked by a sudden profusion of 
printed matter; not only did the introduction of the press allow much more afford-
able books, it also prompted innovations in graphic forms from its very inception.

For example, the publishing house of Aldus Manutius, active in Venice in the late 
fifteenth century, developed several typographic formats and conventions still in use 
today, including italic type (Fig. 3), punctuation marks such as the semicolon and 
the comma, and a standard format for printing books, the octavo, which is com-
monly recognized today as the paperback book size (Bajetta 2000). The standard-
ization of physical formats led to more efficient production methods, which in turn 
helped to transform these new forms into conventionalized genres.

The High Renaissance mode of thought led naturally to the intellectual modes 
characteristic of the early modern era. Increasingly concerned with logic and 

Fig. 2 A detail of the Dunhaung Star Map, one of the earliest known graphical representations of 
the night sky, dating from the Tang Dynasty in China (approximately 705–710  AD). (British 
Library)
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 organized around the rationalist notion of the dichotomy, early modern thought 
 progressively lost medieval notions of metaphorical allusion in texts. The rise of 
rationalist epistemologies saw the proliferation of visual representations of mathe-
matical and scientific principles and schemas, such as Copernicus’ De revolutioni-
bus orbium coelestium libri V (1543) (Fig. 4).

The work of the Humanist logician Petrus Ramus (1515–1572) is pivotal in the 
history of visualization for its graphic classifications of knowledge. A central inno-
vation of his was popularized as the Ramist method, a technique he developed to 
represent all human knowledge in the form of branching tree diagrams. Figure 5 
shows a Ramist diagram included in Chambers’ Cyclopaedia (1728), which is also 
mentioned further below.

For Ramus and others writing at this time, a visual representation is meant to be 
taken literally, and presumes an objective rather than a subjective interpretation. The 
spatial representation of thought results from a logical process in which larger 

Fig. 3 Orthographiae, a book on spelling published by Aldus Manutius in 1449, demonstrates 
several innovations of Manutius’ press, including its practical octavo or ‘paperback’ format and its 
use of italic type. (Wosk-McDonald Aldine Collection, Special Collections and Rare Books, 
Simon Fraser University)
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 concepts are graduated sums of individual elements. This work reflects what Walter 
Ong refers to as a ‘hypervisual noetic world’ (1982).

Ramus’ innovation stands as a good example of how visualizations of knowledge 
in the sciences developed through the technology of print, which in turn helps to 
explain how book design has evolved to the present day. Since the advent of the 
press, books were able to contain complex visual representations in large quantities 
that brought about not only new ways of reading, but what historian Elizabeth 
Eisenstein argues was a re-presentation and re-conception of scientific knowledge. 
She argues that print culture “actually increased the functions performed by images 
while reducing those performed by words” (1979: 69) due to the repeatability of 
visual forms allowed by print.

In addition to the role of images, the communicative quality of diagrams and of 
layout itself must be considered as a vehicle of meaning. Various types of schema-
tization, or visualization of forms of knowledge, have been essential to the represen-
tation of epistemologies through print culture. Though readers think of themselves 
as reading words, they are very much ‘reading design’ (Gillieson 2008). We will 
expand on the notion of schematization further below.

As printing techniques improved, visualizations of intellectual space progressed 
from more rationalistic modes (exemplified by diagrams of mathematics, logic 
structures such as Ramus’, etc.) to more empirical ones. At this point we can refer 
to sophisticated visualizations based on sense perception that maintain information 

Fig. 4 A spread from De revolutionibus orbium coelestium libri V, part of the seminal work by the 
astronomer Nicolaus Copernicus (1566) shows a diagrammatic representation of his heliocentric 
model of the solar system. (Reading University Library)
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value through their use of selective visual syntax; for example, Vesalius’ De humani 
corporis fabrica (1543) with its ground-breaking anatomical illustration (Fig. 6).

In the seventeenth century, the epistemology of early modern science is reflected 
in visualizations employing a quintessentially empirical approach, as demonstrated 
in Robert Hooke’s Micrographia of 1665 (Fig. 7). The volume is dedicated to repro-
ducing a variety of objects and creatures as seen through a microscope in vivid 
detail, a world until then inaccessible to the vast majority of readers. Here the ‘visual 
truth’ of the text is most directly related to demonstrable sense perception. It is a 
visual account of experience that can only exist through the extension allowed by 
tools—the microscope and the reproducibility of the drawing.

The epistemological approach of the modern era also prescribed ways of making 
sense of the universe of knowledge through the conception of complex structures in 
which knowledge could be classified and accessed. In publishing, the most pre-
scient example of this is the format of the encyclopaedia, the contemporary form of 
which evolved mainly in the eighteenth century; key examples are Ephraim 

Fig. 5 A Ramist diagram reproduced from the Cyclopaedia, a general English-language encyclo-
paedia first published by Ephraim Chambers in 1728. This branching-tree structure was an innova-
tion of the Renaissance logician Petrus Ramus and became a standardized form for showing 
classifications of knowledge. (Rare Books and Special Collections, University of British Columbia 
Library)
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Fig. 6 De humani corporis fabrica, a milestone in the history of medical publishing produced by 
the physician Andreas Vesalius in 1543; the publication is remarkable for the very high quality and 
scientific accuracy of its numerous woodcut engravings. (Reading University Library)

Fig. 7 A copperplate engraving based on the drawing of a flea in Micrographia by Robert Hooke 
(1665). Hooke’s visualizations and observation of the microscopic world presented the British 
public with views of the natural world never before seen. (British Library)
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Chambers Cyclopaedia (1728, Fig.  8), and the Encyclopédie of Diderot and 
d’Alembert, from 1751 onward. The physical form of these publications embodies 
their aims, presenting what was intended to be complete accounts of current human 
knowledge in a systematic and particularly logical framework that could be extended 
over multiple volumes as needed.

The rise of the encyclopaedia, a highly structured and spatial organization of 
information, is contemporary to the visualizations of scientific knowledge devel-
oped in the eighteenth century, such as Linneaus’ taxonomies for classifying plants, 
as well as the contemporary format of the dictionary, such as Samuel Johnson’s 
canonical example of 1755.

Another lineage that can be traced in the history of graphic communication 
relates to the dissemination of news. News formats are characterized by their large 
scale, the speed and immediacy of their production, and the frequency and reach 
of editions. News outputs are intentionally short-term and ephemeral in nature, 
qualities that are also the source of their influence and power. As representations 
of and reflections on current events, news formats act as socio-political frames for 
their time.

Fig. 8 A spread from the Cyclopaedia published by Ephraim Chambers in 1728. Here the struc-
tural elements of the work as a whole are evident, including the use of alphabetical ordering 
through headers and the systematic annotated illustration of various topics. (Rare Books and 
Special Collections, University of British Columbia Library)

K. Gillieson and S. Garneau



131

News forms have existed since shortly after the advent of the printing press in 
Europe, as broadsides and other street literature. In the nineteenth century, ever- 
increasing population and literacy levels helped fuel a rising ‘flood of print’ which 
included periodicals, tracts, pamphlets, almanacs and more, much of which related 
to social and political reformist movements. The dissemination of newsworthy 
information was supported by infrastructures of production that were commensu-
rate with their use value. In terms of content, our expectation of the news has not 
altered as much as the technologies surrounding its dissemination; readers under-
stand news as an aggregation of information in which many contributions are 
brought together.

Digital news media today break down spatial and temporal boundaries and allow 
new levels of reader agency in terms of selecting and viewing content. News aggre-
gators (first launched in 1999 by Netscape), also called RSS aggregators, pool web 
content from blogs, newspapers and more into a single interface. Two examples of 
these provide a good contrast in their approach to the display of information: Google 
News and Flipboard.

The simple web-based news aggregator Google News (launched in 2002) com-
bines material from various sources using XML to represent the news items in a 
single list format. The paradigmatic claim of Google News UI is that of a raw, uned-
ited and automated interface. The user is presented with content as ‘data’ to be 
interrogated in a functional, neutral experience.

In contrast, Flipboard (launched in 2010) presents social news feeds through a 
highly modulated magazine-like format that can be accessed via the web or the 
standalone app. The graphic and interactive reconceptualization of web content sub-
sumes the feeds to the distinctive style of the Flipboard UI. Where Google News 
presents news to be explored directly and functionally, Flipboard offers a rhetori-
cally charged, customized subscription interface. As with the older historical exam-
ples of visual communication, these are designed forms developed through decisions 
made by their creators; the degree of user customization and input is heightened, 
however, to the degree that it is contributing to the visualization of the content itself.

If the history of human communication, in particular that dealing with the acqui-
sition and sharing of knowledge, is dependant on technology, it must also be said 
that the formats allowed by these technologies live in a symbiotic relationship with 
these epistemologies. Our modes of thought are linked to the ways we visualize and 
share knowledge. This can be considered through any form of technology, from the 
pencil to the browser window. Consistent in the use of these technologies are the 
inherent motivation for sharing experience, their support in externalizing expres-
sion, and the inevitable tautology created by the link between the normative formats 
we use and the limits of our worldviews.

This brings up the notion of linguistic relativity, and serves as an introduction to 
the discussion of contemporary academic thinking in design in Sect. 3.1. This 
notion, also referred to as the Sapir-Whorf hypothesis, posits that language is inti-
mately tied to our worldview. If we include a definition of graphic formats in our 
understanding of the term ‘language’, the study of the evolution in the way we make 
meaning of text and images should tell us something about how we ‘read design’ 
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today, as well as how this language might serve to mediate between the environment 
and our cognitive processes (Gillieson 2008). Julia Kristeva argued that semiotics 
should study the constraints or limits of the system, to specify what falls outside it 
(1986); similarly the language of graphic presentation describes the limits of our 
intellectual universe.

The art historian Ernst Gombrich describes this type of ‘visual relativity’ through 
a perceptual lens that highlights the process of learning and differentiation in acquir-
ing knowledge. Viewers decode images by drawing on an internal dictionary of 
representations about the world, or schema, to make sense of unfamiliar forms. We 
possess an internal tendency to organize what we know into systems or bodies of 
knowledge. This is a feature of adaptation that involves two processes: that of 
assimilation, in which new experiences are interpreted through incorporation into 
existing schemas, and accommodation, where existing schemas are modified to 
adapt new experiences. New forms are internalized as ‘relational models’ (Gombrich 
1962: 78). Critically, these limits to perception are necessary; where anything is 
possible, communication breaks down.

Thus the mental set of a particular group, historical period or culture is created 
by and directly informs its conception of knowledge. The nature of the learning 
process is such that our understandings are shared and communal; these are cultural 
building blocks which designers today use to construct a broad variety of 
messages.

It can be argued that, just as there are histories of formal representation in fine 
art, there are genres and vocabularies of design; the creation of something entirely 
new is impossible and in any case would be incomprehensible. It is the very essence 
of graphic representation to refer to established genres and standards that are shared 
in common. The modern viewer reads a branching tree diagram in a biology text-
book just as a Renaissance scholar might examine one of Ramus’ trees of knowl-
edge; the contemporary anatomy text contains carefully composed linear illustrations 
in the tradition of medical illustration, the lineage of which dates back to works such 
as Vesalius. More recently developed formats for showing information can be seen 
in the same light as longstanding formats such as the list and the diagram. In this 
sense, the ‘language of design’, like verbal language, is the product of a social pro-
cess and therefore a social object, a set of shared conventions.

If graphic conventions can be considered a constituent and indeed necessary ele-
ment in the construction of knowledge, we might characterize them as the noesis 
graphikos (to use the Greek root words for ‘of the mind’ and ‘graphic’); thought as 
graphic. The generative form of this is what we refer to as graphic design thinking.

3  Cultures of Knowledge and Graphic Design Thinking

In the previous segment we examined how vocabularies of graphic design can be 
traced back through time; here we take a closer look at the array of approaches to 
research in academia, a cross-section of present ‘cultures of knowledge’ that prevail 
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in the humanities, the sciences, and in design. These definitions help lead us to 
define more specific characteristics of graphic design thinking, with reference to the 
examples presented above.

3.1  Cultures of Knowledge

By ‘cultures of knowledge’ we mean the distinctions that exist among the tools for 
thinking and conducting research in the humanities, the sciences, and in design. 
These ‘ways of knowing’, to quote the design researcher Nigel Cross (2006), are 
naturally adapted to their subject areas, and align with particular approaches to 
logic, argumentation and discovery. The scholarly alignment of design research, 
and whether it is more naturally attuned to scientific or humanistic modes of inquiry, 
continues to be a subject of debate amongst design scholars. However, in its preva-
lence in all aspects of living, its unique methodologies and constraints, and its pro-
gressive stance, design research is very much distinct from the central approaches 
of traditional academic disciplines, and it is from this distinction that we will further 
characterize graphic design thinking in Sect. 3.2.

Research models in traditional areas and in design research can be distinguished 
according to the mode of logic employed. One mode of traditional academic thought 
is based on deductive logic; this is an argument that logically guarantees the truth of 
its conclusion, if its premises are true. The sequence of this mode of thought entails 
pursuing a general known rule or truth, creating a hypothesis based on the rule, not-
ing specific observations, analysing the data, and confirming (or proving) the origi-
nal truth (Kolko 2010). In the sciences, this is demonstrated in the format of the 
experiment, in which scientists aim to control all environmental and procedural 
variables in order to reveal potentially repeatable truths. According to the philoso-
pher Karl Popper, the hallmark of a scientific proposition is that it can be proven 
wrong; this possibility of fallibility is the key distinction between scientific theories 
and the ‘unprovable’ ideas of pseudo-science (Miller 1985).

The other normative mode of academic thought is based on inductive logic; a 
process that offers sound evidence that something might be true, based on structured 
experience. Its sequence entails making observations (of possibly multiple occur-
rences) to infer patterns leading to the formulation of a tentative hypothesis, so that 
an analysis of the data may allow the inference of truth of the hypothesis (Kolko 
2010). In humanities-based research, this can entail the discovery of subtexts or 
links that reframe our understandings of established values, beliefs or opinions, as 
has been the case with the development of feminist and post-structuralist theory in 
the latter twentieth century.

Although research in the sciences and humanities can employ either of these 
modes of thought, conceptions of knowledge can be contrasted. In the sciences, 
knowledge tends to be apparent and its findings and products are results of experi-
ments that are intended to be repeatable and fallible. These endeavours strive to find 
the limits of nature and are largely, though not exclusively, involved with the 
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 physical world and natural processes. In the humanities, knowledge is built on pre-
vious knowledge in a way that dialogue is continual, potentially argumentative, and 
infinite; it tends to satisfy human desire for knowledge and an understanding of the 
world from numerous dimensions such as the historical, cultural, and social. These 
contrasting approaches are unified in their generation of arguments or propositions 
that exist to create new knowledge and reflect the meaning of human nature.

In response to these modes, Cross proposes that design embodies a ‘third culture 
of knowledge’ (2006) that possesses its own tools of logic. He draws a contrast 
between the scientific method and the design method:

The scientific method is a pattern of problem-solving behaviour employed in finding out the 
nature of what exists, whereas the design method is a pattern of behaviour employed in 
inventing things of value which do not yet exist. Science is analytic; design is constructive. 
(Cross 2006: 7)

From outside the field, design processes and ways of thinking can seem to be highly 
subjective and what Jon Kolko describes as ‘magically derived’ (2010). Yet design 
research relies on distinct and comparable approaches to logic and its activities 
result in knowledge production of the same consequence as those undertaken in 
other academic disciplines.

Design research as an academic discipline is increasingly concerned with defin-
ing what can otherwise appear to be a nebulous process. Kolko argues that “[design] 
principles and methods are teachable, repeatable, and understandable.” (2010: 17) 
Its development has been reliant on a continual critical evolution from within and 
outside the discipline. What sets the culture of design apart from others is its relative 
youth, its emergence from a merging of traditions in crafts and arts, its reliance on 
industrial production, and perhaps most importantly, its mode of discourse embody-
ing not only texts, but products and processes.

A central tool of logic used in the knowledge culture of design is that of abduc-
tion, as defined by Charles Sanders Peirce, the process of hypothesizing through 
inference. Distinct from deduction and induction, abductive thinking ‘creates new 
meaning’ and embodies an ‘argument to the best explanation’ (Kolko 2010). The 
conclusions from an abductive argument might turn out to be false, even if the prem-
ises are true. Abductive thinking is a key resource in the process of design problem- 
solving, which can be characterized as synthesis, “an abductive sensemaking 
process” (Kolko 2010) where sensemaking refers to the process by which we give 
meaning to experience.

The logical leaps characteristic of abductive thought are also reliant on the back-
ground and knowledge of the individual designer, when faced with partial or incon-
clusive data. The designer’s personal knowledge, developed both through previous 
life experience and work history as well as larger cultural narratives in which they 
are embedded, bridges the gap between the given requirements of the solution and 
the established methods of design that in themselves do not provide a solution.

This brings us back to the key element of design thinking which involves its 
engagement with complex and chaotic problem spaces, which can often require the 
collection and compilation of vast amounts of data that may not be coherently 
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 presented. The mechanism of synthesis, that of finding resolutions or cohesive pro-
posals to make sense within these problem spaces, forces the designer to push for 
organization, reduction and clarity.

Because of the vast quantity of data under consideration, designers employ vari-
ous techniques to visualize or spatialize through sketching, mind maps, and related 
formats (Kolko 2010). These techniques can be compared to some historical forms 
for recalling and making sense of information using spatial metaphors, most princi-
pally the mnemonic technique of loci (Latin for ‘place’) in use since the time of the 
Greeks, which entails the use of structured visualization to aid in the recall of infor-
mation. In addition to these characteristics is the technique of ‘reframing’, in which 
a design problem is recast to create a new point of view. This shifting of semantic 
perspectives can help suggest ways of solving the design problem.

Looking broadly at the central modes of research it is apparent that general attri-
butes of design research and knowledge are applicable to all design practices, and 
are thus relevant to graphic design or visual communication, our own area of spe-
cialization. However, we propose that the unique position of visual communication 
across cultures, with its considerable connection to media, language and thought, 
requires a more precise notion of design problem-solving. Graphic design exists at 
an intersection of design, language and literacy; it is a conduit of dialogue, consen-
sus and cooperative meaning-making. Its products can be incorporeal, anchored in 
our shared graphic epistemology or noesis graphikos, as argued in Sect. 2. 
Considering all of this, we outline a series of characteristics pertaining to graphic 
design thinking that distinguishes it from design thinking more broadly, and its 
capacity for a particular form of knowledge production.

3.2  Seven Characteristics of Graphic Design Thinking

Based on the historical overview of various graphic formats and the characteristics 
of different cultures of knowledge discussed above, this segment presents the cen-
tral proposal of this chapter: an elaboration of particular ways in which graphic 
design thinking may be distinguished from the broader design cultures of knowl-
edge. The characteristics we discuss are not meant to be exhaustive and comprehen-
sive, but rather a compilation of some of the basic features of visual communication, 
a starting point to an inquiry that we hope will be built upon in the future. And, 
while there are aspects of these that surface in other forms of design, they will nec-
essarily operate in ways that are specific to each discipline; in graphic design they 
operate in a particular way as part of a web of interrelated features.

This series of characteristics particular to graphic design thinking include: its 
inherent language element, its nature as a constituent of mass communication, its 
implication in cultural narratives, its covert power, its particular ways of organizing 
complexity and schematizing knowledge, and its approach to reframing.
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3.2.1  Language Element

A central distinction in how graphic design thinking differs from design thinking in 
general is that of the language element inherent in visual communication. This sim-
ple phrase implies considerable ramifications if we consider the vast contribution 
and entanglement of language with thought, philosophy and culture. Graphic com-
munication itself has been assessed and analysed as a language in various ways by 
theorists in linguistics, information design and more (amongst others Kress and van 
Leeuwen 1996, Engelhardt 2002, Richards 1984, 1998).

Here we can speak of the ‘language of design’, which historically is evidenced in 
products of graphic design embodying systematic forms of communication, such as 
the language of charts and diagrams, or the development of information design tech-
niques such as ISOTYPE (International System of Typographic Picture Education). 
Originally developed by the social scientist Otto Neurath in interwar Vienna, the 
ISOTYPE system of public education seeks to clarify information through the use 
of standard, legible and repeatable symbols (Fig. 9).

Alongside the use of design as a language of information, there is also the affec-
tive and expressive dimension of visual communication. Theories of visual rhetoric 
and proposals to map out and codify varieties of visual metaphor were developed 
especially at the Ulm School of Design in the 1960s, by theorists including Tomas 
Maldonado and Gui Bonsiepe.

The idea of the ‘language of design’ extends to the sub-disciplines of graphic 
design, such as that of typography, with its rules and principles of legibility, read-
ability, and good form. These sub-languages allow an infinite number of solutions 
through the selection of finite compositional elements. One key characteristic of 
complex forms of visual communication, described by Gillieson (2008), is the pos-
sibility of recursivity in graphic language; this suggests that graphic design can be 
seen to possess characteristics of generative grammar, because it proposes a sys-
tem of rules that can be used to produce meaningful statements in the form of 
nested graphic groupings at various levels of discourse, from smaller clusters to 
larger compositions such as a double-page spread. As a common and natural sys-
tem, visual communication can also be seen as a form of universal grammar, one 
that is shared without being explicitly taught and that requires its own form of 
literacy:

Literacy, as will be seen, is absolutely necessary for the development not only of science but 
also of history, philosophy, explicative understanding of literature and of any art, and indeed 
for the explanation of language (including oral speech) itself. (Ong 1982: 15)

3.2.2  Graphic Communication as a Constituent of Mass  
Communication

In addition to (and as a result of) its heavily linguistic nature, graphic design think-
ing can be described as a central ingredient in systems of mass communication; it is 
a key constituent of the media networks that exist in the world today, including not 
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only traditional news media and publishing, but digital media, social networks, and 
visual languages of mass culture such as signage and the packaging employed in the 
full range of commercial products.

Although many design practices are implicated in contemporary mass commu-
nication systems (which involve the development of particular technologies and 
infrastructures), mass communication per se can be traced through its capacity to 
convey normative power structures and paradigms. The communication strategies 
employed in mass media rely on the language we use to think and align closely 
with our conceptions of reality. The way we conceive of ourselves and our environ-
ment is reinforced through this alignment, so that the constructed world of mass 
communication becomes naturalized as part of the background of our experience. 
Our shared visual language supports our sense of personal, tribal, and community 
belonging, fulfilling a need for social identification as part of a group. This feature 
of communication confirms not only social identity but the web of meanings inter-
twined with it. Designers become acutely aware of these interrelated systems of 

Fig. 9 An ISOTYPE diagram drawn from the volume Modern Man in the Making by Otto Neurath 
and published by Knopf in 1939. ISOTYPE (International System of TYpographic Picture 
Education) sought to represent social and political data to the general public through a particular 
and highly principled approach to information design. (University of Pittsburgh)
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meaning in developing new messages, which carry new meanings and can embody 
new knowledge:

Designers have the ability to ‘read’ and ‘write’ in the (material) culture: they understand 
what messages objects communicate, and they can create new objects which embody new 
messages. (Cross 2006: 9)

The Frankfurt School theorist Jürgen Habermas discusses communicative rational-
ity as a form of reason concerned with clarifying the norms and procedures by 
which agreement can be reached, via a social form of reasoning. Graphic design 
conventions, including those highly normative ones employed in mass communica-
tion, also rely on norms and standard processes. After Habermas (1989), we might 
suggest that graphic communication embodies a form of procedural rationality 
rather than a substantive one, and that the social engagement inherent in communi-
cation design is culturally loaded. Made evident in the graphic face of mass com-
munication systems, graphic design practice has been described by many schools of 
thought as one that is ethically engaged and politically motivated and that sees 
visual language as ideology, as in the work of Bonsiepe (1968, 1999), mentioned 
above,.

The design theorist Horst Rittel (Rittel and Webber 1972) views design as a pro-
cess of argumentation, so that designed objects are expressions that form part of a 
broader cultural dialogue. In visual communication, this feature is explicit and 
reflected in the history and uses of graphic formats. The constraints surrounding 
design decisions allow patterns of argumentation employing the many systems of 
visual semiotics.

Today graphic design remains a pervasive force, functioning through highly tai-
lored messages often formulated according to user analytics and leveraging the 
power of visual rhetoric and metaphor. Graphic communication is a meta-language 
of commercial culture, one that is utilized in every form to provide context to the 
message, either through description, amplification or as the visual object of ‘text’ 
itself. In this sense mass culture texts can be understood from the point of view of 
their identity value, as a historical actor in society. Examples of this type of group 
identity can be found in ancient coins, political pamphlets printed after the advent 
of the press, and in modern graphic design language through posters, magazines, 
newspapers and television and digital media formats. Throughout history, the role 
of graphic communication as an instrument of social cohesion has given it a dubious 
reputation as a tool of propaganda; the Ulm School’s view of visual communication 
as ideological imbues its power of persuasion with an ethical dimension.

3.2.3  The Implication of Cultural Narratives

Because of the immediacy and power of visual forms, graphic design thinking is 
heavily concerned with understanding cultural narratives, not only propagating but 
re-presenting them for various audiences. We use graphic design to express our 
culture and ourselves in various ways. The products of visual culture can therefore 
be traced as anthropological evidence.
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For instance, variances in styles of Eastern and Western comics reflect differ-
ences in worldviews and conceptions of time and being. The cartoonist and theorist 
Scott McCloud demonstrates how standardized techniques of framing and the pre-
sentation of the passage of time in Manga reflects fundamentally Eastern notions of 
time and space that stand in contrast to those of Western-style comics (1993).

Cultural narratives in graphic design can also be identified in their self- 
consciousness. The re-use of certain visual forms in pop and postmodernist visual 
culture is undertaken in a way that expects the viewer to be conscious of the appro-
priation; the effect is to give the audience capable of reading this referentiality a 
feeling of association to a subculture. As an example, we can cite the contemporary 
trend of deskilled graphics, intentionally poorly executed type and graphics, as a 
form of humour or irony in contemporary subcultures of art, design, fashion and 
music. Cultural manipulation is exercised through the use of naive typography and 
aesthetics to disrupt notions of beauty and the expectation of perfect mechanical 
reproduction. The Vancouver-based record label Mood Hut’s event flyers and record 
stamps provide an example of this intentionally flawed yet compelling aesthetic 
(Fig. 10).

3.2.4  The Covert Power of Graphic Communication

Another central feature of graphic design is what we refer to as the highly covert 
nature of the contribution of visual communication to the organization of human 
experience. This is an element related to verbal language which itself possesses 
many levels of covert meaning, reflecting and legitimizing social and cultural norms 
and structures at a deep level. The graphic face of a culture becomes powerful pre-
cisely because it is a self-organizing system that ensures its own hegemony. The 
covert power of graphic design is pervasive and hinges on its use of and ability to 
generate metaphors to convey messages. We understand the world through concep-
tual analogies that are so deep-seated they are invisible. Visual communication is a 
generative and constituent element of thought, yet its power and potential is not 
fully understood outside of certain fields related to visual forms, such as communi-
cation design, illustration, and visual art. Art theorists such as Michael Baxandall 
(1985) and Ernst Gombrich (1962) have pointed to the historical and cultural 
anchors informing the rhetoric embedded in a wide assortment of visual forms. The 
way that we read is bound by psychological and environmental factors and is a natu-
ral product of historical processes; in this way language, thought and typographic 
communication may be linked.

All objects of design (graphic, industrial, etc.) constitute applications of knowl-
edge that they both embody and transmit. Graphic design specifically is inextricably 
tied to surrounding cultural trends and movements in such a way that its products 
can be particularly slow to evolve, and embody what we might term ‘everyday 
truths’ in addition to grand cultural narratives. The knowledge residing in these 
products can reflect their environment, the knowledge of their creators, the history 
of their genres, and their contexts of use. Argument or discourse through graphic 

A Case for Graphic Design Thinking



140

Fig. 10 Two record stamps, Jack J (top) and Cloudface (bottom), and event flyer (last) demon-
strating the visual language of deskilled, ‘naïve’ aesthetics that are visual hallmarks of certain 
contemporary cultural and musical subcultures. (Mood Hut Records)
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messages is facilitated through conventions, expectations, standards, and the every-
day truths necessary for readers to engage in semiotic assimilation and accommoda-
tion. They allow for many messages to exist simultaneously, and for these to be 
classified (e.g. in paradigmatic groups of style or genre) and deployed. It is this 
hidden or covert feature of graphic design that allows it to be embedded in cultural 
and social discourses.

Fig. 10 (continued)
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3.2.5  Particular Ways of Organizing Complexity

The next characteristic of graphic design thinking presented here is a particular 
approach to what we term organizing complexity. In order to be precise in our mean-
ing, we must first mention that a range of design practices engage in ‘information 
synthesis’, which is a form of organizing complexity. This typically occurs in the 
early stages of the design process, during which sketching and visualization of the 
problem space can also be seen as a nascent form of applying knowledge. This 
engages Cross’ concept of the ‘dialectics of sketching’, a dialogue between ‘seeing 
that’ (a form of reflective criticism) and ‘seeing as’ (a form of analogical reasoning) 
(2006, 86). In this phase, making sense of the collected information is of crucial 
importance:

Because of the vastness of data gathered in even a simple design problem, the quantity of 
data that must be analysed is often too large to hold in attentive memory at one time, so a 
designer will externalize data through a process of spatialization. (Kolko 2010: 18)

In graphic design practice, however, there is a further extension of the direct appli-
cation of this form of knowledge in the design object itself. The crucial difference 
in graphic design is that this feature is both a product as well as a process. The 
outcomes of graphic design that organize complexity are apparent in the historical 
examples for classifying knowledge in all fields of human endeavour, cited in Sect. 
2. Extensive bodies of knowledge related to science, philosophy, and other fields are 
organized into elaborate and sophisticated forms such as the encyclopaedia, the 
catalogue, or the dictionary. These provide navigable and extendable systems for 
large bodies of information at a high level, whether linguistic, diagrammatic or pic-
torial, in a way that identifies and reveals connections and groupings to create 
ordered and searchable collections.

The encyclopaedia, discussed above, is perhaps the prime example of this fea-
ture, its epistemological foundations reflecting the empirical mode of thought prev-
alent at the time of Chambers’ and the Encyclopaedists’ in the mid-eighteenth 
century:

In its preface, Ephraim Chambers’ influential Cyclopedia (1728) – the first encyclopaedia 
with an elaborate system of cross-references between alphabetically ordered entries – opens 
with a knowledge map as well as an analysis of its forty-seven interrelated divisions of 
knowledge, in a preface that is intended to serve as a table of contents and a directory to the 
articles collated in the rest of the book. (Beltran 2012: 7)

A further example of the particular capacity of graphic design thinking to organize 
complexity is demonstrated in the organizing principles of book design more gener-
ally. The page plan of a publication (a visual map that shows all its double-page 
spreads in order, as on a photographic contact sheet), exposes the characteristic 
rather well; seeing all the pages simultaneously shows the overarching design fea-
tures and principles, headers and footers, contents list, indexes and other compo-
nents that serve to frame, cross-reference, and provide easy access to the ‘main 
text’. The various levels of organizing elements are metadata that act as supporting 
access structures to the content. The graphical and spatial organization of the 
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content, including its access structures, is the literal embodiment of the design solu-
tion. The book is itself an outcome of the graphic design process, rather than a meta-
phor or technique for managing large quantities of information, as are the phase of 
sketching and organizing in the early stages of general design processes.

3.2.6  Particular Ways of Schematizing Knowledge

The next feature of graphic design thinking highlighted here we refer to as schema-
tizing knowledge. Though there are many conventions and approaches related to 
visualizing knowledge across all design practices, these effectively conform to what 
Kolko refers to as spatialization techniques, the formative sketching and other meth-
ods used to externalize information and help make connections in the data as part of 
the phase of information synthesis cited in our discussion of organizing complexity 
(Sect. 3.2.5).

In graphic design however, this feature is not only present in early problem- 
solving stages but in its products, which are literally spatializations and visualiza-
tions of knowledge. To illustrate, we can refer to examples in the history of 
communication; the form of the list, one of the earliest abstractions of linear writ-
ing, served to clarify information schematically. Subsequently the development of 
diagrams over time reveals a wealth of schematization techniques for efficiently 
showing various kinds of information, including forms such as pie charts, bar charts, 
tree diagrams, and custom formats such as the periodic table. Figure 11 shows a 
table used to compare characters of assorted alphabets. The table as a format acts as 
a structure for simultaneous contrasting and paradigmatic linking of variables. It 
simplifies the comparison by highlighting formal commonalities—they are all 
alphabetic units within a system, created according to the constraints of varying 
production technologies (chisels, pen widths, etc.) A more sophisticated form of the 
list, the table schematizes knowledge in a way that reveals connections between its 
representations along 2 axes.

There are implications to the ends and the means of the process being one and the 
same; graphic design schematizations are standardized and universal in a way that 
is not possible in the formative spatialization techniques used in other design disci-
plines. The process is a generative activity that imbues knowledge to the original 
‘raw data’ through the complex operation of bringing it into visual form, so that the 
schematization that is the end result at once realizes and augments the content.

3.2.7  Reframing

The last characteristic we would like to put forward for its unique application in 
graphic design is that of reframing. As with previous features, the process of refram-
ing can be used in a broad range of disciplines; it involves changing one’s perspec-
tive on a problem to produce a semantic shift that can shed new light on it. This can 
be used as a heuristic device to develop lateral thinking in design generally; in 
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graphic communication, however, reframing takes on a particularly focussed and 
linguistic character. To illustrate this, reference can be made to Barthes’ discussion 
of the commutation test, which is a technique in linguistics and semiotics that 
involves identifying signifiers (whether in a word, a layout, etc.) and then substitut-
ing these for equivalent signifiers as a way of testing the variants in meaning. This 
can occur in the early stages of the design process, where features such as colour, 
typeface, and images are selected, manipulated and combined to form the larger 
whole. The combination of these features are what give the project a ‘frame’ and 
altering individual elements can create new frames or arguments.

The commutation test lends itself best to forms that follow historically-derived, 
explicit principles such as those of verbal language, typography, and symbol sys-
tems. As an example of commutation in graphic design, we can look at a series of 

Fig. 11 A Greek alphabet table drawn from The Penny Cyclopaedia of the Society for the Diffusion 
of Useful Knowledge published by Charles Knight in London (1833). The matrix structure allows 
a density of information and a very efficient use of space in comparison to simpler list formats or 
the use of running text. (Rare Books and Special Collections, University of British Columbia 
Library)
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book covers for a novel, Aldous Huxley’s Brave New World, which has been pub-
lished many times since 1932, for a demonstration of how small changes in design 
choices produce very different styles or moods (Fig. 12). The book cover itself is a 
‘frame’ in graphic design that can be manipulated and thus modify the reception of 
the entirety of the book to its audience. Isolating and replacing individual elements 
of the typography, colour, visual metaphor, illustrative or photographic technique 
may produce variants that can be used to test the limits of recognizable styles in 
these covers. The ‘limits of style’ are reached when a substitution results in non-
sense or discontinuity in the graphic language.

To summarize, reframing is a process of creating coherent and refined micro- 
cultural references through the modification of signifiers. The cultural frequency of 
these signifiers means they can be traced with reference to colour psychology or the 
historical connotations of typography, for instance. Consequently, they also exist in 
continuity with the previous characteristics of graphic design thinking we have pre-
sented above. Thus, a piece of graphic design must make semantic sense (the lan-
guage element), so that it can be easily be understood by many (as mass 
communication); it needs to exist within our conception of reality (cultural narra-
tive), in a way that is consistent with our deepest levels of understanding (covert 
power), links all complex elements, including the previous characteristics, appropri-
ately (organizing complexity), and finally puts it in an optimal format (schematizing 
knowledge). As a logical sequence the ‘tested’ arguments within a frame must to 
conform to sets of principles and rules (reframing). A product of graphic design 
must conform to expectations and conventions of its language, a fact that is reflected 
in this interdependence of the characteristics of graphic design thinking.

In this section we began with a consideration of the knowledge cultures prevalent 
in the very high-level categories of academic discourse; those of the sciences, 
humanities, and also more recently that of the domain of design. The seven charac-
teristics of graphic design proposed above are not meant to be an exclusive or com-
prehensive list, nor do they form the necessary conditions of visual communication; 
rather they are the beginning of a vein of inquiry into graphic design as a ‘way of 
knowing’, a notional checklist that, as we have mentioned, may be edited and added 
to in the future.

These features, together with the brief history of graphic communication pre-
sented in Sect. 2, contribute to what we propose is an epistemology of graphic per-
ception. If writing is metalinguistics, used in reflecting about language, then design 
can be seen as meta-perception, reflective not only of verbal language but of all the 
components of visual communication, including pictorial, spatial and structural sys-
tems of signification. The features of graphic design thinking described earlier pro-
vide the conditions that allow us to expand on the notion of graphic design as an 
ethically conscious practice in the following segment.
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Fig. 12 Book covers of Brave New World by Aldous Huxley ranging in publication dates from 
1932 (top left), 1946 (top right and bottom left), and 1958 (bottom right). Here the various 
approaches to layout reflect contemporary aims to cast the book in a certain light through the use 
of the ‘design languages’ of commercial publishing of the various time periods
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3.3  Expanding the Remit of Graphic Design Practice

Having outlined the seven characteristics above, it is fitting at this point to draw out 
some thoughts about the ramifications of a more conscious approach to visual com-
munication. Graphic design is an activity that is involved in an abstract continuum 
of cultural standards and patterns, and that engages in speculation as a future-facing 
activity while simultaneously being anchored in real-world concerns. Through a 
heightened understanding of graphic design thinking, both in the scope of its appli-
cation and its consequences, we suggest that graphic design, as a social practice, 
needs to be both responsible and ethically engaged.

The form of intelligence that can be associated with graphic design thinking pos-
sesses a particular quality of abstraction. As we have argued, graphic design process 
is inherently synthetic, generative and future-conscious; its products are embedded 
in the continuum of design history and propel it forward. Because of their strong 
communicative qualities, graphic design outcomes merge in a rhizome of interre-
lated statements, so that individual projects need to be seen in their larger context. 
Christopher Alexander calls for a new conception of urban planning in A Pattern 
Language (1977), in which he proposes that we should not deal with individual 
objects in design practice, but that we should consider ‘integral composites’ of 
these, such as a street corner, as the significant units for discussion (Burckhardt in 
Gretzinger 2012: 116). Patterns in the forms and placements of composite state-
ments can be identified and developed; this approach to understanding design is 
highly synthetic and aligns well with graphic design in particular.

Because of its composite quality, visual communication acts to abstract and sub-
limate thought; every design project, every application of graphic communication in 
the cultural sphere acts as part of a larger discourse that includes other work. It fol-
lows then that each design problem is a conversation within a larger conversation, a 
phrase within a paragraph. The process of development of universal standards in 
design, “the repertoire of shared and embodied norms, techniques and interpretive 
frameworks that all societies build up” (Beltran 2012: 8), involves a very slow- 
moving process of abstraction, because messages are classified through cultural 
production into signifying categories. These amount to the standards of everyday 
truths used by graphic designers in developing messages of mass communication, 
as discussed earlier. According to Michael Gardener (in Beltran 2012: 7), everyday 
knowledge possesses specific features: it is pragmatic, it makes use of analogical 
forms of reasoning, it tends to generalize, and it forms an essentially practical 
engagement with the world. Visual communication propels everyday knowledge in 
a generative process and through a use of analogy that remains anchored in a real- 
world dialogue; it employs a functional abstraction.

As a form of cultural production that sets out to improve (or at least influence) 
the human condition, meaning-making and public interaction, it is essential for 
design to operate ethically within its particular circumstances. We have suggested 
that the ‘epistemology of design’ involves a dialogical dimension that is also one of 
social responsibility. When contributing to this dialogue, in any form of graphic 
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design, the role of the designer is one of a knowing participant operating according 
to the implied consent of the audience or receiver. Designers are already aware, to 
varying extents and in some cases only implicitly, of the principles of graphic design 
thinking presented above. To some degree, this knowledge comes through in their 
work. In the direct impact of graphic design to the public sphere, it could be argued 
that it is a professional responsibility to explicitly understand the impact and poten-
tial of their work on a broad cultural level.

As a highly consequential practice and one that is capable of a high degree of 
abstraction, graphic design can be characterized further as aspiring to possible 
worlds; the act of design is a future-facing activity which involves an element of 
speculation. In this sense, it can also be seen as an inescapably ethical practice; 
designers collect, analyse and synthesize to problem-solve. In communication 
design especially, this implies an engagement in philosophical and political dis-
course. Design solutions are driven by the expectation that they may lead to an 
improved future state.

A conundrum in this view of graphic design thinking is that, although our shared 
sources of knowledge also provide us social continuity, they are also the sources of 
constraint. Despite a running myth of design as a creative and autonomous practice, 
designers work within various cultural constructs; they may look to lauded histori-
cal examples and to high-profile contemporary projects to inform their own future- 
facing work. Their choices of medium are as important as, and indeed 
indistinguishable from the message; together these elements form an ideological 
sum that assimilates the decisions of the designers that have come before. Errors, 
inefficiencies and oddities of past forms are perpetuated in new work, and the socio- 
political sphere in which designers may feel able to act upon in turn constrains 
them. A designer may produce work that they may feel is not optimal, but that is the 
best possible response to the problem as it has been presented, given the circum-
stances. As a result, the ideological truths that we expect in design are confounded; 
the work of designers is inevitably reliant on the commonly understood standards 
and languages built up before them, a repertoire which is not necessarily optimal or 
even effective in some circumstances. For this reason, we argue that graphic design-
ers need to be more explicitly conscious of the nature of graphic design thinking, 
such as through the characteristics we have outlined in this chapter. The constraints 
and cultural standards by which designers work need to be knowingly questioned 
and tested, and an awareness of their ethical responsibility is needed to ensure that 
designers, as social agents, employ design as a tool of practical and ethical engage-
ment with the world.

4  Conclusions

Through an exploration of various aspects of the history of graphic communication 
and considerations of prevalent notions of design thinking in comparison to other 
forms of knowledge production, we have sought to demonstrate that the tools and 
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techniques of graphic design thinking are particularly distinct and set it apart from 
methods used in other disciplines and fields of design. The series of seven proposed 
characteristics of this mode of problem-solving makes reference to historical and 
theoretical dimensions of the field, contemporary heuristics and standards of profes-
sional practice. These include: the inherent language element of visual communica-
tion, its nature as a constituent of mass communication, its implication in cultural 
narratives, the covert nature of its power, particular ways of organizing complexity 
and schematizing knowledge, and its particular approach to ‘reframing’.

A greater awareness of the capacity of graphic design and the tools it offers as a 
mode of thinking-through-problems can contribute to an understanding of the 
embedded and universal nature of much of the graphic resources we draw on. 
Further, graphic design thinking proposes that although there are no purely unique 
and original expressions (in the sense that it has all been done before), the key dif-
ference is that the expression is powerful through its differentiation with what sur-
rounds it; how it acts in a specific and unique setting against other objects and ideas, 
in conjunction or confluence with a particular set of circumstances, in relationship 
to the reaction of particular people in that setting.

We also suggest that this form of design thinking can be considered a particular 
type of contextualized intelligence; it proposes a dialogical epistemology that is 
rooted foremost in its outward-facing and social concerns. We have mentioned the 
capacity for design, and communication design in particular, to engage in dialogue; 
while theorists such as Rittel see an element of dialogue in the design of material 
objects, we have proposed that the discursive function inherent in graphic design 
defines it as a political form, suggesting an ethical and responsible dimension to 
practice. With the perspective of this ethical approach, graphic design thinking can 
encourage reasoned debate and socio-political engagement,—an actualization of 
‘dialogical reasoning’ at a broad cultural level.

This becomes ever more important due to the relatively limited general knowl-
edge of design that exists in those who do not practice it. The designer has the 
responsibility to act with privileged knowledge and an understanding of their con-
tributions to the designed world. Another proposal that extends from this notion is 
that a base level of design literacy in the general population is needed, because 
methods of design thinking can be thought of not only as a fundamental requirement 
in our media- and information-saturated society, but as a form of critical thinking 
that can contribute to democratic decision-making.

Nigel Cross (2006) draws a distinction between the ‘science of design’ and the 
‘philosophy of design’ with regard to industrial design practices. He refers to the 
domain of the epistemology of design as that of the logic of creativity and innova-
tion. In considering graphic design thinking in particular, we argue that the logic 
involved is deeply rooted in the structure of channels of communication, language 
and other semiotic systems, and therefore in thought and knowledge. This particular 
domain knowledge sets it apart, and we have attempted to specify at least part of it 
above, through the series of characteristics. With a clearer understanding of the 
ways in which it is distinct, its full potential may be harnessed not only in develop-
ing work in other disciplines of design, but in broader social and cultural contexts.
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Abstract The pragmatist philosopher Peirce insisted that besides deduction and 
induction there is a third main form of inference, abduction, which is the only type 
of inference capable of producing new ideas. Also he defined abduction as a stage 
of the methodological process in science, where hypotheses are formed to explain 
anomalies. Basing on these seminal ideas, scholars have proposed modified, 
widened or alternative definitions of abduction and devised taxonomies of abductive 
inferences. Influenced by Peirce’s seminal writings and subsequent treatments on 
abduction in philosophy of science, design scholars have in the last 40  years 
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treatment was provided by March in 1976. He viewed that abduction, which he 
called “productive reasoning”, is the key mode of reasoning in design. He also 
presented a three-step cyclic design process, similar to Peirce’s methodological 
process in science. Among the many other later treatments of design abduction, 
Roozenburg’s definition of explanatory and innovative abduction is noteworthy. 
However, an evaluation of the related literature suggests that research into abduction 
in design is still in an undeveloped stage. This research shows gaps in coverage, lack 
of depth and diverging outcomes. By focusing on the differences between science 
and design as well as on empirical knowledge of different phenomena comprising 
design, new conceptions of abduction in design are derived. Given the differences 
of context, abduction in design shows characteristics not yet found or identified in 
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1  Introduction

The American pragmatist philosopher C. S. Peirce (1839–1914) developed under-
standing of an inference type he called abduction throughout his creative research 
career lasting around 50 years. He used different names in addition to abduction, for 
example, retroduction and hypothesis, for this inference, and changed his concep-
tion of abduction as his research progressed. He viewed abduction as a type of infer-
ence that is ubiquitously used in everyday life by humans – sometimes comparing 
abductive innate tendency of humans to instincts by animals, for example, to chick-
ens having an innate tendency of finding proper food and eating (Peirce CP 5.591, 
1903). However, it is the role of abduction in science that Peirce’s interest was 
especially focused on. Abduction was conceived by him as the type of inference 
through which all new ideas, still hypothetical, are produced in science. It starts 
when something surprising has been observed, requiring explanation. It was charac-
terized by Peirce as the third type of inference, besides deduction and induction.

Although the concept of abduction stems from the latter part of the nineteenth 
century, it was only in the latter part of the twentieth century that it started to be 
discussed again, especially in philosophy of science but also in other fields. This 
discussion has taken different directions. Based on the original ideas of Peirce, 
scholars have proposed modified, widened or alternative definitions of abduction 
and devised taxonomies of abductive inferences. Also, later authors have 
endeavoured to reach a better understanding of Peirce’s original ideas. Nevertheless, 
Hintikka (1999) holds the problem of abduction as the most important question in 
epistemology.

Inspired by treatments of abduction especially in philosophy of science, there is 
a broadening interest in analyzing design in terms of abduction. However, in critical 
examination, it can be asked whether this work has led to conceptual gains in design 
science or to useful advances in design practice.

Why has the progress of clarifying abduction in design been slow? Three main 
problems can be recognized, namely lacking maturity of the concept of abduction 
in philosophy of science, the differences in context between the two fields, and the 
embryonic state of the science of design. As different authors in the design field pick 
up different conceptions of abduction from the wider literature, the discussion has 
tended to be fragmented and has hardly led to cumulative increase in understanding. 
The concept of abduction is still deeply embedded in specific interpretations within 
the context of science, where the question is about suggesting a cause (i.e. 
explanation) for a surprising phenomenon. In design, similarly a “cause” for the 
required behavior is searched, but design may comprise also other types of inferences 
through which a new idea can emerge. Unfortunately, there has been little scholarly 
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work on the different types of design inferences. Indeed, many theories of design 
conflate types and chains of creative inferences under the term “synthesis”.

Thus the question remains: how do new ideas emerge in design, and how, if at all, 
abduction can help in analyzing these processes? In view of this, this paper attempts 
to clarify the phenomenon of abduction in design. The main starting point is that the 
concept of abduction, as it has been discussed in philosophy of science, carries 
implicit contextual assumptions, which are not compatible with the context of 
design. We contend that the focus should be directed, besides the concept of abduc-
tion, to the underlying phenomena and their context as they occur in design. In this 
way, it will be possible to define and characterise abductive inferences in design.

The paper is structured as follows. In the next section, an overview on the prior 
research on abduction is given. It should be noted that the conceptions of abduction 
have developed over time, and are about to be developed further. We aim at giving 
a short picture of a variety of interpretations on abduction. Then, a survey of prior 
research on abduction in design is presented as well as a critical evaluation of it. In 
the following section, the newly-developed understanding of abduction in design is 
presented, and a number of main types of abductive inferences in design are 
introduced. A section on conclusions, including further research needs, completes 
the paper.

2  Abduction in Philosophy of Science

2.1  Origin of the Concept of Abduction: Peirce

Throughout his career Peirce insisted that besides deduction and induction there is 
a third main form of inference (see e.g. Peirce W 1:180, 1865; CP 8:385–388, 1913). 
But there were changes in his notions and formulations of abduction over the years 
while he interpreted it in relationship to various questions concerning reasoning, 
inquiry and human cognition (Paavola 2012, 46–47). It is customary to discern two 
main phases in Peirce’s treatment of abduction (Fann 1970). In his early works 
Peirce defined abduction as an evidencing process by using syllogistic formulations. 
Typical examples of abduction and induction can be formulated by inverting a 
deductive syllogism in two different ways. Abduction is an inference of a cause 
from its effects (W 1:180, 1865), or “reasoning from consequent to antecedent (CP 
5.276, 1868), or “making an hypothesis” (CP 2.623, 1878). This is different than 
induction, which is typically about generalising and inferring a rule on the basis of 
cases (CP 2.622–624, 1878). In these early formulations, the strength of abductive 
arguments was presented quite vaguely. Peirce said that abduction (or ‘hypothesis’ 
as he then called it) is a “weak kind of argument”, and about surmising (CP 2.625, 
1878), but in his early works he often presented it also as a form of probable 
reasoning (e.g. CP 2.511, 1867).
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In his later works Peirce emphasised abduction as a part of a methodological 
process (Fann 1970). A basic formulation on abduction is often cited (see Peirce, CP 
5.189; Hanson 1958, 86):

The surprising fact, C, is observed;
But if A [an explanatory hypothesis] were true, C would be a matter of course,
Hence, there is reason to suspect that A is true.

Here abduction is a part of a process of inquiry and central in that stage where 
hypotheses are invented on the basis of anomalies or clues (“the surprising fact”). 
Abduction provides only tentative conclusions (“there is reason to suspect”). 
Besides abduction, the process of inquiry essentially needs deduction (which is 
important when hypotheses are explicated) and induction (which is central for 
testing these hypotheses). These three (abduction, deduction, induction) provide the 
basic phases of the process of inquiry (CP 6.469–473, 1908), and the role of 
induction is then different compared to Peirce’s early formulations (this difference 
will be further discussed in Section 3.3).

Peirce emphasised in his later works more the weakness of abduction: “Deduction 
proves that something must be; Induction shows that something actually is operative; 
Abduction merely suggests that something may be” (CP 5.171, 1903). Peirce also 
insisted now that human beings must have a guessing instinct for finding fertile 
hypotheses (CP 7.220, 1901). In his early formulations Peirce had rejected the 
connection of abduction (or reasoning in general) to instinct (CP 2.749–754, 1883), 
but in his later works a guessing instinct is precisely the root of abduction (CP 
8.234, c. 1910), perhaps somewhat paradoxically, because he emphasised now that 
abduction is a weak form of inference. Peirce had, however, different kinds of 
formulations on abduction, maintaining, for example, that it is close to perceptual 
judgment and an “act of insight” (CP 5.181, 1903), an “inference through an icon” 
(Peirce CP 2.96, c. 1902), or a first starting of a hypothesis as a simple interrogation 
(Peirce CP 6.524, 1901). One central feature of abduction is that it is a way of 
arranging facts in a new way (Peirce, PPM 282–283, 1903):

A mass of facts is before us. We go through them. We examine them. We find them a con-
fused snarl, an impenetrable jungle. We are unable to hold them in our minds. We endeavor 
to set them down upon paper; but they seem so multiplex intricate that we can neither sat-
isfy ourselves that what we have set down represents the facts, nor can we get any clear idea 
of what it is that we have set down. But suddenly, while we are poring over our digest of the 
facts and are endeavoring to set them into order, it occurs to us that if we were to assume 
something to be true that we do not know to be true, these facts would arrange themselves 
luminously. That is abduction.

There are many predecessors and earlier, close formulations to Peirce’s concep-
tion of abduction (see Paavola 2012, 21–22). Peirce himself referred to earlier writ-
ers who had used the term “hypothesis” in a sense of “the conclusion of an argument 
from consequence and consequent to antecedent” (see EP 1:34–35, note, 1868). 
Clear influences were also Aristotelean syllogisms and Kantian philosophy. 
Especially in his early lectures Peirce also analysed the “logic of science” by his 
contemporaries like Whewell, Mill and Comte (see Peirce W 1: 205–223, 1865). 
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Peirce appreciated especially Whewell’s work (W 1:211 1865) and there are inter-
esting, later discussions on similarities and differences between Peirce’s and 
Whewell’s conceptions of the logic of science (Snyder 1997; Niiniluoto 1999a). 
Regarding Aristotelean syllogisms, Peirce even speculated that Aristotle had been 
formulating the basics of abduction in Prior Analytics with the notion of ‘apagoge’, 
but this sense had been lost because the text of Aristotle had been misunderstood 
and mistranslated as a consequence of having been corrupted (CP 1.65, c. 1896). 
Later he emphasised that this theory on the (mis)interpretation of Aristotle was 
doubtful and only conjectural (CP 8.209, c. 1905). There are, however, interesting 
recent interpretations maintaining that there are abductive syllogisms present in 
Aristotle’s work but in places that Peirce neglected. Abduction comes close to 
‘anchinoia’, which is for Aristotle a skill of conjecture or sagacity discovering or 
inferring a cause (Florez 2014). One interesting parallel to Peirce’s abduction (espe-
cially when interpreted as a regressive inference of a cause from its effects) is the 
method of analysis (where regressive inferences also play a central part) and synthe-
sis by Greek geometers, which is often referred to and applied as heuristics in the 
history of science (Niiniluoto 1999b). This topic will be taken up in Section 3.

2.2  Later Understandings of Abduction

Abduction was for long quite marginally treated (Paavola 2012, 31–45). There were 
a number of reasons for that. Peirce’s philosophy in general was not much studied. 
The twentieth-century philosophers of science (like Popper and Hempel) were 
mostly against any logical treatments of the area of discovery. Abduction was then 
seen as conflating discovery and justification, as defined by Reichenbach (1938), 
and either being a form of induction, or close to the hypothetico-deductive model of 
science. A notable exception was Hanson (1958) who defended Peirce’s “logic of 
discovery” as a means of conceptualising what is the key issue in science, that is, the 
search for new hypotheses. But it was not until the late 1970s and early 1980s that 
abduction started to raise a broader interest, especially in philosophy of science and 
in methodology (Nickles 1980; Eco and Sebeok 1983). Besides Peircean tradition, 
abduction is nowadays influenced also by the “Inference to the Best Explanation” 
(IBE) model that was formulated by Harman in the late 1960s (Harman 1965, 1968). 
IBE is close to Peirce’s formulations on abduction although there are also clear 
differences (Minnameier 2004; Paavola 2006).

Nowadays the uses and discussions on abduction have expanded on various 
fields of research, such as logic, philosophy of science, research methodology, 
semiotics, cognitive sciences, artificial intelligence and diagnostics. It is then no 
wonder that there are different emphases and interpretations of abduction. This 
might cause confusion but is also a strength when formulations of abduction are 
developed further.

Different kinds of distinctions and taxonomies on various forms of abduction 
have been suggested. One distinction is if abduction is supposed to be a way of 
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generating new hypotheses (“creative abduction”), or a way of evaluating and 
choosing a candidate from given options (“selective abduction”) (Schurz 2008; cf. 
Magnani 2001; Eco 1983). Another basic distinction is if the abduced conclusion is 
a singular fact, law, or theory (or a theoretical model) (Schurz 2008). Still another 
dimension is what triggers abductive reasoning: a novelty or an anomaly, or perhaps 
just a phenomenon to be explained (see Aliseda 2006, 45). Schurz (2008) presents a 
thorough classification of abduction patterns, all of which are “special patterns of 
inference to the best explanation”. Based on Schurz’ classification, Hoffman (2010) 
develops a taxonomy of 15 forms of abductive inference.

Abduction is usually connected to searching for explanatory hypotheses. 
However, according to Gabbay and Woods (2005) abduction is not necessarily tied 
to explanation, but the characteristic of abduction is that it is “ignorance-preserving” 
reasoning, in contrast to deduction as “truth-preserving” and induction as 
“probability-enhancing”. Furthermore, abduction can also be interpreted: more 
clearly as a form of reasoning; or more closely related to such cognitive issues as 
perception, guessing and insights; or as a part of a broader process of inquiry 
(Paavola and Hakkarainen 2005).

3  Abduction in Design

3.1  Prior Treatments of Abduction in Design

March (1976) suggests that abduction, which he calls “productive reasoning”, is the 
key mode of reasoning in design. He also points to the confusion and misunderstanding 
created by not distinguishing between scientific and design hypotheses, and between 
logical propositions and design proposals. Whereas the goal of science is to establish 
general laws, he says, design is concerned with realising a particular outcome. The 
pattern of abduction proposed by March is: from certain characteristics that are 
sought, and on the basis of previous knowledge and models of possibilities, a design 
proposal is put forward. March presents a three-step cyclic design process that is 
similar to Peirce’s three modes of reasoning (abduction-deduction-induction), and 
says that rational designing has three tasks:

 1. Creating a novel composition (i.e., the artefact) as the outcome (the ‘case’) of 
productive (=abductive) reasoning,

 2. Predicting the performance characteristics of the artefact by deduction,
 3. Accumulating habitual notions and established values by induction.

Induction, therefore, may have two related roles: a background activity that rep-
resents ongoing acquisition of experience and expertise, and an evaluative step in 
the design cycles.

Goel (1988) proposes to extend and complicate March’s production-deduction- 
induction model if we wish to use it in knowledge-based systems. He maintains that 
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it is too simplistic to divide the phases of design activity into three categories. His 
argument is based on the fact that the laws (also called rules or knowledge) can have 
different logical natures: some are universal, others statistical, and a third category 
is the quasi-laws that govern the behaviour of complex adaptive systems such as 
humans and organisations. Depending on the type of law involved, the prediction of 
performance may no longer be a deductive inference, and the inference of design 
descriptions, while still abductive, poses new problems related to affirming the 
consequent and to instantiating an individual.

Takeda et al. (1990) propose a cognitive model of the design process based on 
general design theory (GDT), which contains three types of reasoning: deduction, 
abduction and circumscription. Circumscription is used to find exceptions that cause 
a contradiction, so the incomplete knowledge of object properties and behaviours at 
any time during the design process can be modified. The design process consists of 
a 5-step cycle: (1) identification of problems by comparing the designed object with 
the required specifications, (2) suggestion of key concepts to solve the problems, (3) 
development of candidate solutions from the key concepts and design knowledge, 
(4) evaluation to confirm the candidate solutions, and (5) conclusion to decide which 
candidate to adopt. Step (1) is carried out by circumscription, step (2) by abduction, 
and steps (3) and (4) by deduction. Step (5) is a decision-making process that is not 
analysed with the logical framework. Step (2), the abductive step, basically follows 
the paradigm: from the properties of the current design candidate and the knowledge 
of object properties and behaviour available at the current state, obtain a description 
of the current design candidate. In this sense, it is similar to the “standard” syllogism 
of “given fact + major premise ➔ conclusion”.

Takeda (1994) continues this work, but emphasises the role of abduction as the 
ampliative process of making integrated hypotheses and theories. He claims that 
Peirce’s abduction is unattractive in design because it only enumerates many 
hypotheses. In contrast, design abduction is different because it not only generates 
hypotheses (descriptions of objects), but also considers the background theory and 
uses part of it, the “explanatory theory”, by selecting relevant rules and laws and 
even generating new ones. Takeda’s view on design abduction is therefore a step in 
the direction of Roozenburg’s innovative abduction (see below).

The design support system proposed by Takeda et al. (2003) is based on a model 
of the design process that consists of iterations of abduction (to create a new idea or 
artifact) and deduction (to validate the design). They claim that creative design must 
contain two aspects: generating a new product and expansion of knowledge. 
Abduction should include more types of reasoning then Peirce’s “abduction as 
inversed deduction”, which is merely one category of factual abduction. It should 
include also discovery of new laws. Factual abduction is used to create a new design 
while law abduction creates a new theory. Both abductions take place concurrently 
to achieve “integration of knowledge”. Among the several methods that can be used 
for law abduction (some of which are mentioned by Schurz (2008)), they focus on 
analogical inference. The procedure for carrying out the analogical abduction starts 
by choosing a candidate theory (i.e., knowledge base), preferably one with low 
similarity to the original knowledge in order to increase the likelihood of a surprising 
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result. Next, correspondences are created among concepts in the chosen theories, 
followed by generation of candidate design knowledge, which are the hypotheses 
found appropriate to solve the current design problem. Finally, candidate design 
solutions are created from the new integrated knowledge by a process of hypothesis 
verification.

Tomiyama et al. (2003) connect the above work even more strongly with Schurz’s 
classification. They claim that Schurz’s first order existential abduction (one type of 
his factual abductions) can generate a design that performs given requirements, but 
because both the requirements and rules are known, no creative design can result. 
Another important type is theoretical-fact abduction that generates new initial or 
boundary conditions that apply to the yet-unknown design solution. This abduction 
does not generate solutions, but conditions that the solution should satisfy. These 
conditions can become new design sub-problems or additional requirements. A 
third type of abduction is a combination of modes of Schurz’s second order 
existential abduction, and plays a role in integrating multiple theories. This 
“abduction for integration” consists of identifying the applicability and domain of 
seemingly irrelevant theories (as in analogical reasoning) and merging them with 
the existing knowledge.

Roozenburg (1993) discusses in depth the question whether the reasoning 
towards a tentative description of a design with plausible reasoning follows the 
conventional view on abduction, or whether it should be defined differently. He 
argues that the commonly presented view, especially in artificial intelligence 
literature, deals with “explanatory” abductions, which are good for diagnosis or 
troubleshooting, but that the core of design reasoning follows another type of 
abduction, for which he proposes the terms “innovative” abduction and “innoduction” 
(Roozenburg and Eekels 1995). In fact, says Roozenburg (1993), Habermas (1978) 
distinguished between explanatory abduction and innovative abduction, and it was 
March who did not make that distinction. In the case of innovative abduction, says 
Roosenburg, “Starting from a surprising, not yet explainable fact (the result), we try 
to conceive of a new rule (a principle, law, or theory) that allows us to infer the 
cause (the case); the rule itself, therefore, is not yet assumed to be true”. He goes on 
explaining that the conclusion of this inference is a hypothesis that still needs to be 
tested by deduction and induction before it becomes a new rule with explaining 
power. Roozenburg’s pattern of innovative abduction is therefore:

q (q is a given fact, a desired result)

-----------------------------------------------------
p ➔ q (a rule to be inferred first, IF p THEN q)
p (p is the conclusion, the cause, that immediately follows)

He even says that the above pattern is Peirce’s original intention, because p can-
not be part of the premise and needs to be part of the conclusion of the inference (cf. 
CP 5.189, 1903). This means that both p ➔ q and p ‘present’ themselves together, 
at the same moment.
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Roozenburg’s innovative abduction is claimed to represent the kernel of the 
design process. The desired result is the function to be accomplished, his rule 
follows the formula “if form + way of use then function”, and the conclusion is 
form + way of use.

Dorst (2011) proposes another view on design abduction that revolves around the 
following formula:

what (the artefact) + how (the working principle) ➔ value (aspired)

in which the (aspired) value is always given. If the how is also given, then the what 
is generated by a so-called abduction-1, which is precisely “explanatory” abduc-
tion. Dorst calls this case “conventional (‘closed’) problem-solving that designers 
often do”. If, however, the how is not given, then we have a more ‘open’ problem in 
which we need to decide on both the working principle and the artefact. This is 
accomplished by abduction-2, which is the same as Roozenburg’s innovative abduc-
tion. Abduction-2 is carried out by first developing or adopting a ‘frame’ (after 
Schön), which is a “general implication that by applying a certain working principle 
we will create a specific value”. The framing activity is characterised by Dorst as 
being “a form of induction”, because it is reasoning back from consequences (this 
is in conflict with Peirce to whom that kind of reasoning represents abduction). With 
the help of framing, abduction-2 takes place according to the following pattern:

q (q is the given desired value)

-----------------------------------------------------
p ➔ q (IF how THEN value, the first conclusion)
p (how, the second conclusion)

When a possible or promising frame has been proposed and the how is known, says 
Dorst, abduction-1 can take place to design the what, the artefact.

Kolko (2010) defines design synthesis as an abductive sensemaking process of 
manipulating, organizing, pruning and filtering data related to the design problem in 
order to produce information and knowledge. Three methods of formalising the 
synthesis process are proposed: reframing, concept mapping and insight 
combination. Each of the methods emphasises actions of prioritising, judging and 
forging connections, which are claimed to have been derived directly from the 
logical processes of abduction and the cognitive psychology theory of sensemaking. 
However, the connection of these actions to abductive reasoning seems rather loose, 
and is mostly based on Kolko’s claim that abduction (defined as IBE) is the only 
type of inference that can generate something new, and that it involves intuition and 
the designer’s own life experiences.

Lu and Liu (2012) refer to Peirce’s description of abduction as “intelligent guess-
ing” and show how abductive reasoning can be applied in three different ways to 
design synthesis: (1) inferring functional requirements from the customer’s need, 
(2) deriving design concepts from the requirements, and (3) diagnosing faults within 
design concepts to facilitate the selection among them. Using Schurz’s classification, 
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Lu and Liu associate these three types with second order existential abduction, fac-
tual or law abduction, and observable-fact abduction, respectively.

Ullah et al. (2012) attempt to connect the notion of “classical abduction” to the 
C–K theory of design. They conclude that conceiving a creative (“undecided” 
relative to existing knowledge) concept is more complex than abduction, being a 
motivation-driven process. Motivation here consists of a “compelling reason”—
why a certain concept is pursued, and an “epistemic challenge”—seeking new 
knowledge.

Pauwels and Bod (2014) adopt Peirce’s model of scientific inquiry, claiming that 
it (and design) consists of repetitive cycles of abduction (to make hypotheses and 
interpretations of “the world” or “the situation”), deduction (to make predictions of 
anticipated consequences), and induction (to devise experiments to test the 
anticipated consequences and to learn new knowledge). Abduction is identified here 
with analogical thinking and the design cycle is demonstrated through an example 
of a kitchen sketching episode. It starts with the designer looking at a partial sketch 
and trying to find an explanation (analogy, interpretation, idea) to it by abduction. 
The abduction results in a hypothesis that a specific other configuration might 
improve the design. Now, from this hypothesis, the designer deduces a specific 
prediction about what to do next, resulting in consequences: re-arranging the sketch 
lines so that the kitchen will improve. Finally, an induction step is used to verify that 
the new design has indeed been improved, and this step constitutes learning.

More recently, a need-function-principle-system (NFPS) model has been pro-
posed for conceptual design (Chen et al. 2015a, b). A clarification stage converts 
subjective needs into objective functions, followed by a synthesis stage to find 
abstract principles for satisfying the functions. The abstract principles consist of 
combinations of action classes and behaviour classes, which are generalised actions 
and behaviours, respectively. Next comes an embodiment stage, where action 
classes and behaviour classes are instantiated as a system (i.e., structure) having 
corresponding specific actions and behaviours. The actions and behaviours are 
verified in an analysis stage, followed by a prediction stage to identify unintended 
side effects and possibly generate new functions for the next design cycle. Both 
synthesis and development stages are claimed to be “implicit abductions” or 
innoductions, because they lack sufficient premises for generating only one result.

An empirical approach to study abduction in design is demonstrated by Cramer- 
Petersen and Ahmed-Kristensen (2015). They define abduction as the use of a 
known principle, law or theory for the purpose of a causal explanation, and 
investigate aspects of idea-generation sessions by protocol analyses. Abductive 
reasoning is identified by the use of the following “indicator words”: could, maybe, 
think, could be, imagine, probably, likely; deductive by so, then, therefore, that is, 
must be, as, can; and induction is correlated with I, me, you, they, we, them. They 
found that abduction was the least frequent type of reasoning in the protocols, 
although most ideas were initiated by it. The explanation was that abduction only 
requires a few statements to hypothesise and introduce new frames of understanding 
the problem. Similarly, the high proportion of deductive reasoning was explained by 
observing that deduction often comes in series of several statements about the 
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structure of an idea. Inductive reasoning was found to occur more frequently than 
abductive reasoning, but its occurrences rarely happened at the beginning of idea- 
generation episodes. They also found that abductive reasoning led to more radical 
ideas, whereas deductive reasoning led to ideas related to project requirements 
(especially cost reduction). The latter type had a higher proportion being rejected as 
not valuable.

3.2  Critical Evaluation of Prior Treatments of Abduction 
in Design

The previous section has made it clear that there is a variety of interpretations of 
abduction in design. They do not provide a unified picture of abduction. In this 
section, the prior treatments of abduction in design are analyzed and critically 
evaluated. The discussion is structured according to the main topics arising from the 
materials examined.

3.2.1  Lacking Interest and Contribution by Philosophers and Logicians

It is striking that understanding on design abduction has exclusively been advanced 
by scholars in the design domain. Professional philosophers have shown little 
interest in the clarification of abduction in design. This is further exemplified by the 
fact that the authoritative and thorough handbook Philosophy of technology and 
engineering sciences (Gabbay et al. 2009) has “deductive reasoning” in its index, 
but nothing on abduction. Unfortunately, the inevitable academic division of work 
has implied that the studies of design scholars on abduction tend to be thin on the 
side of philosophy of science and logic. There have been basic misunderstandings 
in the interpretation of literature in philosophy of science.

3.2.2  Fragmentation and Divergence

The existence of various somewhat different characterizations of abduction already 
by Peirce and the lack of unity in philosophy of science regarding abduction has led 
to a situation where design scholars have picked up somewhat varying concepts and 
interpretations of abduction and often developed them into new directions. It seems 
that this reflects partially the breadth of discussion within the area of design, and 
also of abduction. Arguably, however, this situation has tended to lead to 
fragmentation of discussion, lacking accumulation of understanding and divergence 
on views on abduction.
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3.2.3  Methodological Issues

Most research into design abduction is conceptual, driven by the pursuit of adoption 
and adaption of abduction concepts from science to design. The developed design 
abduction concepts are illustrated—or perhaps initially justified—through schematic 
or worked examples. Empirical research on abduction in general has been scarce 
(cf. Cramer-Petersen and Ahmed-Kristensen 2015; Dunne and Dougherty 2016).

3.2.4  Contextual Differences Between Science and Design

Although the contextual differences between science and design were discussed 
already in the seminal contribution by March (1976), it is doubtful whether they 
have been fully covered in design abduction research. In the following, the topics 
arising from such differences are discussed.

3.2.4.1 Starting Point for Abduction

In the accounts on science, there is usually a focal point, surprising observation or 
anomaly, that forms a starting point for abduction. Based on this, singular (and often 
celebrated) acts of abduction have been addressed in discussions on abduction in 
science (for example, Hanson 1958). However, as Hanson himself pointed out, 
discovery processes often extend over longer time periods (ibid.) and clearly involve 
several mixed forms of reasoning. In treatments on abduction in design, the focus 
similarly has been on singular abduction from the problem to the solution, usually 
from function to structure. However, the design counterpart for surprising 
observations in science has hardly been discussed and characterized.

Another question hardly discussed is related to the location of abduction in the 
respective process. In science, abduction is located next to the surprising observation, 
in the beginning of the research cycle. This is in connection to the situation where 
in science typically one aspect or part of a phenomenon is explained (Eekels and 
Roozenburg 1991). However, in design, the totality of the targeted artefact is 
designed. This implies that in design, a problematic situation (requiring an abductive 
solution) may occur in any part of the design process, not only at its start, and that 
there may be many different problems in the framework of a design cycle.

3.2.4.2 The Abductive Inference

The approaches to design abduction have not always been sensitive to differences in 
the type of inference in science and design. March (1976) explained that abduction 
in science is about generalisation, whereas in design it is about particularisation. 
However, the situation in design (and as a matter of fact, also in science) is more 
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nuanced. Often also in design, the first step is to find an (abstract) natural law or 
fundamental concept, from which the form and structure of the artefact is abducted. 
Thus, abductions in both ways, generalisation and particularisation, occur in design.

Another question is that in the classical treatment of abduction in science, the 
inference is a regressive one, from effect to cause. This idea has largely been 
accepted also for design abduction. However, there are other types of problems in 
design, say decomposition of functions, physical composition of the artefact or 
finding the most suitable framing for a design problem. Whether ampliative solutions 
to these should be viewed as types of abduction has not been discussed.

3.2.4.3 Relation of Abduction to Other Forms of Inferences in Science 
and Design

The Peircean definition of abduction as a third form of reasoning, besides deduction 
and induction, is adopted by authors on design abduction. However, the relation of 
abduction to other forms of reasoning and mixed forms of reasoning in design tend 
to remain vague as there is little scholarly consensus on reasoning types in design. 
Also, that Peirce, in his later works, defines induction in a non-conventional manner 
has not been discussed in design abduction literature. The question whether all 
regressive inferences in design are identified as abduction remains without 
substantive discussion.

3.2.4.4 Outcome of Abduction

In science, the outcome of abduction is hypothetical. In design, the same applies as 
more or less all intermediate outcomes are hypothetical until the final validation. 
However, in design there are additional criteria. The embodiment design stage can 
embrace only such forms, materials and assemblies that can be realised in the 
purported context. These have not been discussed in prior treatments.

3.2.4.5 Context for Novelty

In science the context of abduction, at least in the end, is the whole scientific com-
munity interested in the topic in question. Thus, novelty depends on what is known 
by the community. In design, it is rather an individual designer or a design team, 
who provide the context for abduction. Novelty is thus relative to what is known by 
the designer or a design team. This issue has hardly been discussed in the literature 
on design abduction.
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3.2.5  Design Creativity

The literature on abduction in design makes little reference to the literature on 
design creativity, although the subject matter in these two fields seems highly 
overlapping, namely emergence of novelty.

3.3  Reflections on Abduction: Potential Problems in Peirce’s 
Conception of Abduction

The difficulties of conceiving the form and role of abduction in design, as discussed 
above, seem to derive, at least partly, from the specific features of Peirce’s treatment 
of abduction and gaps in its subsequent interpretations.1 Such problems are 
especially related to using only the logical scheme of syllogism as the starting point, 
the position of induction in relation to abduction, and the relation of abduction to 
regressive inferences as they occur in the method of analysis.

Peirce started his research on abduction by using the syllogistic approach to 
logic, originated by Aristotle, to illustrate the differences between deduction, 
induction and abduction. Syllogisms had been the dominant approach in logic for 
several centuries till the mid nineteenth century, when new approaches started to be 
developed (actually Peirce was among the initiators of these). A syllogism is an 
inference from two premises, both containing a “middle term” that thus connects 
them, towards a conclusion (Lagerlund 2016). The problem with the syllogistic 
conception of an abductive inference is that the new idea seems already to be in the 
premises of the inference instead of being created through that inference2 (see Sect. 
3.1). The syllogistic conception thus seems to compromise the central notion of 
abduction engendering a new idea. It might be one reason for Peirce to adopt the 
broader view of abduction as a stage in the research process (Psillos 2009).

The existence of these two Peircean conceptions of abduction (as an inference 
and as a stage in a research process), and also the discussions on the nature of the 
syllogistic presentation of abduction have been confusing. It seems this was the 

1 Recent developments of abduction in philosophy of science highlight broader and more dynamic 
understanding of this concept but they have not yet had impact on the research on abduction in 
design.
2 Psillos (2009) states on this: “This creates a certain tension in Peirce’s account. Hypothesis is 
ampliative and the sole generator of new ideas or content. And yet, in the syllogistic conception of 
hypothetic inference, the new ideas or content must already be there before they are accepted as the 
conclusion of the inference.” However, this commonly presented view can be debated. Verene 
(2008) has argued that Aristotle’s theory of syllogisms was actually twofold: a syllogism serves 
both as an instrument of demonstration and as a means for the generation of new ideas. Thus 
(Verene 1981): “The invention of an argument requires the invention of the middle term of the syl-
logism. The creation of the middle term and the needed premises are aspects of a common process; 
they come into being at the same time.” If we subscribe to the conception of syllogisms as advanced 
by Verene, the tension alleged by Psillos disappears (see also Paavola 2004).
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reason for Habermas (1978) coining the terms explanatory abduction and innovative 
abduction, based on which Roozenburg (1993) saw it necessary to invent the term 
“innoduction”, innovative abduction. However, as he himself admits, this kind of 
abduction is what Peirce may have had in mind. Thus, the necessity of a new name 
for it can be questioned.

Another source of confusion is related to induction. In the early writings of 
Peirce, induction was about generalisation of a rule from a sample, corresponding 
to the still common usage of this term. However, in his later work, the meaning of 
induction switched to confirmation of an abductive hypothesis through experimental 
verification.3 Both in the earlier and later conception by Peirce, abduction was 
related to deduction and induction; however, the meaning of induction is very 
different in these two cases.

Based on the conception of Peirce of the scientific process as abduction- 
deduction- induction, March (1976) presents a tripartite model of design, consisting 
of the corresponding stages of production, deduction and induction. However, when 
trying to fit design into the mold provided by science, he mistakenly—so it seems to 
us—describes the last stage as follows: “the design and its expected characteristics 
are used to infer new generalisations”. In our view, the evaluation stage in design is 
occupied by the question whether the design fulfills the requirements of the 
particular situation; it is not primarily about the generalisation. Also Pauwels and 
Bod (2014) similarly adopt the tripartite model of Peirce, and call the evaluation 
stage in the architectural process induction.

The third source of confusion is the question how abduction relates to regressive 
inferences as they occur in the stage of analysis in the context of the geometrical 
method of analysis (Hintikka and Remes 1974). This method has been influential in 
science; no less figure than Newton (2003) writes on analysis in Opticks: “By this 
way of Analysis we may proceed from Compounds to Ingredients, from Motions to 
the Forces producing them; in general, from Effects to their Causes, …”. During the 
active years of Peirce, the method of analysis was adopted as the scientific model by 
several leading scientists and philosophers of science, such as Duhamel, Whewell 
and Mach. As argued by Koskela et al. (2014), analysis proceeds through regressive 
inferences (but also through decomposition and transformation), whereas synthesis, 
being an inverse of analysis, proceeds through deduction and composition. Peirce4 

3 It is noteworthy that Hintikka (2007, p. 55) advises not to use the word induction in the case of 
hypothesis testing: “[...] I do not think that it is instructive to call such reasoning inductive, but this 
is a merely terminological matter”. Indeed, if the meaning of the term induction is changed in the 
way Peirce does, the question emerges how should the types of reasoning traditionally referred to 
as induction be called.
4 Actually it is not clear whether he was aware of the method of analysis in the first place. In one 
instance, he wrote about analysis and synthesis as used in science: “This method of procedure is 
that Analytic Method to which modern physics owes all its triumphs.” (Feibleman 1969). However, 
from the context it emerges that he is not discussing the method of analysis from geometry but 
differential calculus (also called analysis). Even more strangely, he compares analysis, in this same 
sense of differential calculus, to Hegel’s method of analysis and synthesis (Feibleman 1969). 
These failures to discuss the method of analysis, when it would have been apt and deserved, would 
be understandable if he was not aware of the method of analysis.
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did not relate abduction to the method of analysis. Intriguingly, the method of analy-
sis has been proposed also as a model of design since Aristotle (Koskela et al. 2014).

Now, analysis would seem to serve the same function as abduction—proceeding 
from effects to causes—but the question arises whether we should equate all 
regressive inferences5 with abductive inferences, especially in the case that a 
regressive inference is not providing a new idea. Note that as Peirce’s viewpoint is 
the syllogism, he is typically discussing one inference, whereas in analysis it is 
customary to acknowledge a chain of regressive inferences (for example, in 
Aristotle’s account in Nicomachean Ethics), some of which may be habitual, some 
selective and some creative. This boils down to the question whether abduction 
should be understood as a type of inference (that is, regressive inference as in the 
method of analysis) or a property of an inference (that is, any inference producing a 
new idea). Our view is that the distinguishing characteristic of abduction is the 
generation of new ideas.6 In this way, it will be possible to enrich the conceptualisation 
of design with a new distinction. However, as evident from the presentation on prior 
views on abduction especially in the design domain, the term abduction is sometimes 
understood to also cover regressive inferences that do not yield novelty.7 This 
terminological issue cannot be solved in this presentation; for communicative 
purposes, we use the noun “abduction” as it is generally understood in the Peircean 
sense, to denote a regressive inference producing a new idea, while the adjective 
“abductive” is used to refer to a property of an inference, namely that a new idea has 
been engendered.

4  Towards Defining Abduction in Design

4.1  How Should We Define Abduction in Design?

Why to define and clarify abduction in design? While a major part of designing is 
based on habitual solutions and generally available knowledge, there is also a need 
for novelty, new ideas, through which better design outcomes can be targeted. The 
existing theories of design do not provide a systematic and detailed account on how 
new ideas emerge in the design process. Fundamental understanding on this crucial 
part of design has thus been lacking. Here, we aim at a descriptive account of 

5 Peckhaus (2002) characterises regressive analysis in terms that could be used for abduction as 
well:”…regressive analysis is not completely logically determined, but has elements of contin-
gency, creativity and intuition”.
6 Thus, we tend to agree with Pietarinen (2014): “Another way of putting a related point across is 
to observe that, taking retroduction only as a converse of deduction, or simply as reasoning from 
effects to causes, or from the major premiss and the conclusion to the minor premiss, is a limiting 
view of retroduction.”
7 For example, abduction-1 as defined by Dorst (2011).
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abduction in design. Often, prescriptive methods evolve based on descriptive 
theories (Kroll 2013), and thus it may be possible, as a next step, to start developing 
a method providing a prescription for innovative design.

In the following, a framework for conceptualising abduction in design is pre-
sented. It is based on two main starting points discussed in the preceding sections: 
(1) abduction is about introducing new ideas into the situation8; (2) abduction is a 
property of an inference besides an inference type as such. The first feature is of 
course directly coming from Peirce. Regarding the second, the common interpretation 
of Peirce is that it is an inference type. However, through accepting abduction (or 
abduction-like inference) happening by a mixture with induction (in the case of 
analogy) or deduction (in the case of theorematic reasoning), he de facto gave 
support to the idea that it is a property of an inference. The implications of this 
second starting point are summarized in Section 4.1.3.

We recognise the following important dimensions of abduction in design: trig-
gering factor, position in the process, nature of the abductive inference, outcome of 
the abductive inference, and psychological character of abduction. In the following, 
these are presented in more detail and also in relation to understanding of abduction 
in scientific research. Based on these considerations, we then present the most com-
mon types of abduction in design.

4.1.1  Triggering Factor: Abductive Problem

Taking lead from Velázquez-Quesada et al. (2013), we propose that abduction is 
typically triggered by an abductive problem. In science, the search for fertile 
problems and their formulations often start the process. A surprising observation 
(Peirce) or an anomaly (Kuhn) provide a basis for such a problem. In design, we 
define abductive problem as one that the designer is not capable of solving using 
habitual or (generally) known solutions. This notion of abductive problem is relative, 
depending on the knowledge and experience of the designer or design team in 
question. An abductive problem does not necessarily lead to abduction; for example, 
if a solution can be found directly, in a non-abductive way from literature or from 
more experienced colleagues.9 On the other hand, abduction may occur without a 
preceding abductive problem (this will be discussed below).

It is noteworthy that an abductive problem may be deliberately created through 
stretch targets (Thompson et al. 1997): create a new product that is, say, 10% better 
in performance than the best current corresponding products.

8 Here we follow the intepretation of Suwa et al. (2000), according to which it is situated invention 
(interpreted here as situational novelty) that occurs in design, in contrast to historical invention 
(first time in history) and psychological invention (first time for the person in question), concepts 
defined by Boden (1996). Note that in science, historical inventions are targeted; nevertheless, 
these will emerge only through psychological invention.
9 However, of course information acquired from literature or colleagues may also trigger a creative 
abduction.
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4.1.2  Position in the Process: Anywhere

In typical formulations of abduction in science, a surprising observation motivates 
and initiates the inquiry process. Thus, abduction is positioned at the start of the 
process. A design process is often complex and covers a multitude of different tasks. 
A priori, that an abductive problem may emerge in any part of the design process 
can be expected.10

4.1.3  Abductive Inference: Property of the Inference, Not Just a Type

In science, the main type of abduction is the inference of the cause and/or rule from 
effect. This represents regressive inference, reasoning backwards. Reasoning 
backwards is similarly a common context for abduction in design. In design 
parlance, the question is about moving in the direction of means in an ends-means 
chain. However, it is suggested that other types of inference in design may be 
abductive, especially transformation (of the problem) as well as decomposition (of 
the problem and solution) and composition (of the solution). Further, there may be 
manipulative abduction such as sketching (Magnani 2004). All such inferences may 
be abductive or non-abductive, depending on whether they create a new idea or stay 
in the domain of the habitual and known (in the given context).

4.1.4  Outcome of Abduction

The outcome of a scientific abduction is a hypothetical statement about nature—
“something may be”. The other criterion Peirce attaches to the outcome of abduc-
tion is “uberty”, fertility. In design, the outcome of abduction is a hypothetical 
solution candidate (conceptual or detailed, partial or total) or a design step facilitat-
ing the solution. Especially in the latter case, uberty is thus the evaluation criterion. 
Uberty can also be related to the strategic role (Paavola 2004) of abductive infer-
ences in the design process. The mood of an abductive conclusion is “investigand”, 
it points out how to continue the (tentative) process of finding a solution (Ma and 
Pietarinen 2016).

The result of design abduction is hypothetical in the sense that it is novel and it 
is not yet certain whether the move leads to a successful design. Thus the hypothesis 
is not about validity of a natural law or theory, but rather the utility of the outcome 
of the abduction as a part of the design solution or for the design process.

10 Dorst’s (2006) critical remarks regarding the customary idea of a specific design problem provid-
ing a starting point for design emphasise this point; “If the “design problem” in general is not 
knowable at any specific point in the design process; and if it is evolving in the design process—at 
least until the creation of the design concept, and possibly beyond that point; and if the connota-
tions of the very concepts that are used to describe a “design problem” are shifting as a part of the 
design effort; then we need to radically reconsider our use of the term “design problem.””
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Additional criteria can be set to design abduction, depending on the situation. 
Thus, the outcome of design abduction may be abstract and general or concrete and 
particular. That the thing abduced is possible, doable, is an important criterion 
especially in embodiment design. But in other cases, the uberty of the outcome, its 
ability to propel the process forward and to inspire further steps, may accentuate.

4.1.5  Cognitive/Psychological Character

Peirce connects abduction to a psychological process, not dissimilar to what 
Poincaré has suggested for creativity. Incubation of the problem, the solution 
emerging in a flash (CP 5.181, 1903), and the subjectively felt certainty connected 
to the outcome, are the hallmarks of this description. Although such a process seems 
to imply an abductive inference, it is not clear whether abduction always emerges 
through such a process.

4.2  Types of Abductive Inference in Design

4.2.1  Abductive Regressive Inference

This is the original type of inference named by Peirce as abduction in science: 
regressive (backwards) inference from effects to a (hypothetical) cause. In design, 
the concept of regressive inference is similarly time honoured; already Aristotle 
(n.d.) described deliberation in the following way:

They assume the end and consider how and by what means it is to be attained; and if it 
seems to be produced by several means they consider by which it is most easily and best 
produced, while if it is achieved by one only they consider how it will be achieved by this 
and by what means this will be achieved, till they come to the first cause, which in the order 
of discovery is last.

It has been customary to call this reasoning chain the means-ends chain (Hughes 
2009). Usually, neither inferences nor ends or means are characterised in any more 
detailed way; for example, regarding creativity.

However, as presented above, under influence by Peirce, design theorists have 
focused on regressive inference as abduction, starting from March (1976), with 
follow-up especially by Roozenburg (1993), Dorst (2011) and others. With their 
starting point in Peirce (rather than the traditional view on means-ends), these 
authors depict design abduction as one singular inference, especially from desired 
behaviour or function to structure. Note that this inference from behaviour to 
structure has usually been called synthesis in design literature; for example, by 
Hubka and Eder (1992) and by Gero (1999).

This single-inference view has been criticized by Kroll and Koskela (2015, 2016), 
who have pointed out that this should rather be a two inference chain, covering also 
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the stage of conceptual solution. In other terms, a generalising inference creates the 
conceptual solution, and a particularising inference, the embodied solution.

However, it can be argued that there is in design a wider generic chain of reason-
ing backward and forward. For example Vermaas (2013) defines it as follows: (1) 
Goal of the device; (2) Action with the device; (3) Function of the device; (4) 
Behaviour of the device; (5) Structure of the device. Further, rarely is there one 
single chain of inferences in design but rather both the functions and structures have 
to be decomposed into their constituent parts, with their own means-ends chains.

The regressive inferences in design show a multitude of characteristics; some are 
habitual, some are selective and some are creative. It is these creative regressive 
inferences that we call abductive. It can be asked whether abductive regressive 
inferences in design are located only between “behaviour and structure”, as implied 
by the former treatments of design abduction. We contend that abductive regressive 
inferences may occur in all parts of the means-ends chain of design.

4.2.2  Abductive Composition

The term composition refers here to a spatial or relational (abstract) arrangement of 
component parts of a system. Although Peirce’s canonical definition of abduction 
does not explicitly capture this kind of mental move, he discussed it similarly to 
abduction, as something leading to a new idea11 (Peirce, CP 7.498 1898):

Suppose I have long been puzzling over some problem, — say how to construct a really 
good typewriter. Now there are several ideas dimly in my mind from time, none of which 
taken by itself has any particular analogy with my grand problem. But someday these ideas, 
all present in consciousness together but yet all very dim deep in the depths of subconscious 
thought, chance to get joined together in a particular way such that the combination does 
present a close analogy to my difficulty. That combination almost instantly flashes out into 
vividness. Now it cannot be contiguity; for the combination is altogether a new idea. It 
never occurred to me before; and consequently cannot be subject to any acquired habit. It 
must be, as it appears to be, its analogy, or resemblance in form, to the nodus of my problem 
which brings it into vividness. Now what can that be but pure fundamental association by 
resemblance?

That Peirce did not explicitly consider creative composition as abduction (in sci-
ence) may be due to his focus especially on physics where causality relations accen-
tuate as major scientific problems. Instead, in disciplines like chemistry and biology, 
finding the composition of an entity, the component ingredients of which are known, 
is a frequently encountered problem type. The characterisation of DNA as a double 
helix (Pray 2008) and the discovery by von Kekulé of certain organic compounds 

11 Indeed, Paavola’s (2004) characterization of strategic abduction approaches the understanding of 
abduction as composition: “This is strategic thinking: the constraints and hints that help in hypoth-
esis finding are taken into account. And the goal in abductive inference (at least in most cases) is 
to find an overall pattern into which all evidence and clues fit … and this phase especially requires 
that various inferential moves be put together skillfully and by taking various clues and constraints 
into account (a paradigmatic case is detective stories, but this is in itself a very general model).”
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being closed chains, rings, regarding their molecule structure (Koestler 1975), pro-
vide examples of abductive composition.

Composition has a time honoured place in literature on design and its anteced-
ents. In rhetoric, arrangement was the second of the five canons, referring to the 
positioning of topics into a speech. This linear, one-dimensional, understanding of 
composition was already in Antiquity generalised into two-dimensional cases 
(painting) and three-dimensional cases (sculpture, architecture). Still at the brink of 
the modern period, the last great scholar in rhetoric, Vico, held that ingegno 
(invention) gives things “a new turn or puts them into proper arrangement and 
relationships” (Verene 1981). The position and influence of rhetoric waned, but the 
idea of composition held its position, for example in architecture. In fact, the seminal 
author on design abduction, March (1976), named the outcome of abduction in 
architectural design “composition”.

A vivid and illustrative example of an abductive composition is provided by the 
architect Aalto, who describes his working method as follows (Wilson 1979):

The large number of different demands and sub-problems form an obstacle that is difficult 
for the architectural concept to break through. In such cases I work – sometimes totally on 
instinct – in the following manner. For a moment I forget all the maze of problems. After I 
have developed a feel for the program and its innumerable demands have been engraved in 
my subconscious, I begin to draw in a manner rather like that of abstract art. Led only by 
my instincts I draw, not architectural syntheses, but sometimes even childish composition, 
and via this route I eventually arrive at an abstract basis to the main concept, a kind of 
universal substance with whose help the numerous quarrelling sub-problems can be brought 
into harmony.

The many similarities of this description to Peirce’s account are noteworthy. 
However, there is a new element, namely turning to an external medium, sketching, 
as support to composition. This is another type of abduction to be discussed next.

To sum up, we define abductive composition as such a spatial or relational 
(abstract) arrangement of component parts of a system, which can be interpreted as 
a new idea in the context.

4.2.3  Manipulative Abduction

This is not a type of abduction discussed by Peirce. Magnani (2005) characterises 
manipulative abduction: “In this kind of action-based abduction the suggested 
hypotheses are inherently ambiguous until articulated into configurations of real or 
imagined entities (images, models or concrete apparatus and instruments).” One of 
the most common forms of manipulative abduction in design may be sketching. 
According to Goldschmidt (1991), “in sketching, the designer creates visual displays 
which help induce images of the entity that is being designed”. Kroll et al. (2001) 
describe a conceptual design method called “parameter analysis”, in which the 
concepts and ideas (‘parameters’) proposed while designing cannot be evaluated 
directly; rather they have to be implemented as hardware representations 
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(‘configurations’) first. The configurations themselves are only temporal and mostly 
serve to facilitate an evaluation.

In his book “The reflective practitioner”, Schön has many examples of this type 
of design operation. He describes an academic supervisor in architecture (Schön 
1993, 95):

Quist makes his moves in a language of designing which combines drawing and speaking.

Such moves may lead to abductive insights (Schön 1993, 102):

He discovers in the situation’s back–talk a whole new idea which generates a system of 
implications for further moves.

The outcome may also be another type of abduction, to be discussed below, 
namely reframing (Schön 1993, 166):

But their on-the-spot experiments, conducted in the virtual worlds of sketch-pad or story-
telling, also function as transforming moves and exploratory probes. Hypothesis testing has 
the limited function of enabling them to achieve satisfactory moves or to surface phenom-
ena which cause them to reframe the situation.

4.2.4  Abductive Transformation

Peirce (1907) discusses this type of inference in connection to Desargues’ theorem 
in geometry. In this particular problem, the two-dimensional case is best proven by 
seeing it as a projection of the three-dimensional case. For explaining this move, 
Peirce introduces theorematic or theôric reasoning, which is deductive and 
undisputable (in contrast to the Peircean abduction that is non-deductive and 
hypothetical), but otherwise similar to abduction: “…theôric reasoning. It is very 
plainly allied to retroduction, …”. The core of theôric reasoning is “in the 
transformation of the problem – or its statement – due to viewing it from another 
point of view” (Peirce, MS 318:68, 1907). Peirce translates “theôric”, coming from 
the Greek word for theory, as “the power of looking at facts from a novel point of 
view” (Peirce, MS 318:68, 1907). Noteworthily, Hoffman (2010) classifies theoric 
reasoning as one type of abduction.

However, what Peirce describes has been a well-known step, namely drawing of 
auxiliary figures, towards a solution in geometry already since Antiquity. Aristotle’s 
suggestion of the similarity of deliberation (into which design arguably falls) and 
geometric analysis has been interpreted as covering also such transformation of the 
problem (Koskela et al. 2014). Unfortunately, Aristotle’s design theory was hardly 
followed up.

In the current design literature, Schön (1993) seems to have seminally described 
abductive transformation (although not connecting it to abduction explicitly):

When he finds himself stuck in a problematic situation which he cannot readily convert to 
a manageable problem, he may construct a new way of setting the problem—a new frame 
which, in what I shall call a “frame experiment”, he tries to impose on the situation.

Inspired by Schön, design theorists have adopted the term of frame (Dorst 2011) to 
refer to transformation.
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An abductive transformation in design does not create a hypothetical solution, 
rather it creates a new problem that hypothetically is easier to solve than the original 
one. It is thus an example of strategic abduction (Paavola 2004).

4.2.5  Abductive Decomposition

Decomposition12 refers to division of a whole into constituent parts. As such, this 
type of mental move has been known in philosophy at least since Plato, for whom 
division was an important operation for defining things.13 However, as far as we 
know neither Peirce nor later abduction scholars have related abductive insights to 
decomposition.

In the domain of design, decomposition is a recognized mental move, referring 
especially to the decomposition of functions and structures (Smith and Browne 
1993). In addition, there is the important step of allocation of functions to different 
parts of the structure, which we subsume under the term decomposition.

Our justification for the existence of abductive decomposition is empirical. Dorst 
and Cross (2001) describe an experiment with experienced designers, where all 
took the opportunity of separating the functions of the targeted artefact, a litter bin 
in a train, into two parts, realising them separately when earlier approaches had 
ended up at one integral artefact. All designers, working alone, considered this to be 
a creative, new idea.

Suh’s (1990) method of axiomatic design has increased interest in creative and 
novel decomposing by pinpointing the importance of independence in the realisation 
of functional requirements.

12 It may be asked whether it is necessary to discuss abductive composition and decomposition 
separately when they logically seem to be the two sides of one coin: the former starts from parts 
and creates a whole, the latter starts from a whole and creates parts. Both are applicable to the 
design problem and to its solution, and they often occur sequentially. A problem is often decom-
posed into subproblems (sub-functions) because it is easier to handle smaller problems. Once 
sub-solutions (solutions to sub-functions or subproblems) are found, they need to be composed 
into a whole solution. However, decomposition can also be applied to a solution (structure), if we 
need to allocate its components to different manufacturers or distinguish between parts that need 
to be made vs. those to purchase off-the-shelf. Likewise, composition can also be applied to func-
tions, if we identify sub-functions that are realisable as a single entity. For example, if we need to 
convert electrical energy to rotational motion (realisable as an electric motor), and we need to 
reduce the speed of rotation (a gearbox), we may combine the two sub-functions because we rec-
ognise the possibility to use a gearmotor (a combination of motor and gearbox). Thus, the prob-
lems triggering abductive composition, on one hand, and abductive decomposition, on the other 
hand, are different and various, and it seems safe to treat them separately.
13 In more recent times, Bergson has had ideas aligning to Plato’s method of collection and division 
(Lawlor & Moulard Leonard 2013).
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4.2.6  Abductive Analogical Reasoning

Analogical reasoning can be characterised as an inference from one particular to 
another particular. Thus it is opposed to conventional notions on induction, deduction 
and abduction, where at least one premise or conclusion is general.14 In other words, 
it is reasoning from case to case - hence also the term case-based reasoning.

Analogies and analogical inferences have been considered as a valid way of rea-
soning since Antiquity (Bartha 2013). They have been commonly recognised as 
important elements of scientific discovery (Schickore 2014). For Peirce, an 
analogical inference appeared as a mixture of abduction and induction (possibly 
with some elements of deduction) (McJohn 1993; also see Peirce CP 5.277, 1868; 
CP 2.787, 1902). Commonsensically, the abductive element of an analogy is the 
recognition of the similarity of the cases, whereas the projection from the one case 
to the other provides for the inductive element.

In the recent design literature, analogical reasoning has been analysed from 
many angles, and methods have been devised for supporting “design-by-analogy” 
(Goel 1997, McAdams and Wood 2000). The whole area of biomimicry (several 
other terms, like biomimetics and bionics, are also used in roughly the same 
meaning) is based on utilising analogies from the biological world in product 
design. A well-known example is provided by the type of fabric hook and loop 
fastener colloquially known as Velcro, the design of which was inspired by burs 
from the plant burdock.

The use of analogies in design takes many forms, not yet much explored in the 
scholarly literature:

• analogy based on form (the Velcro example)
• visual analogy (Casakin and Goldschmidt 2000)
• analogy based on common physical principles (for example, taking inspiration 

from maple seeds for a single-wing air vehicle (Fregene and Bolden 2010) or 
looking at a pendulum as a spring because both generate a restoring force when 
their equilibrium is disturbed (Kroll 2013)).

As a general concept, analogy has been characterised as transfer of information 
from a source situation to the target situation (Casakin and Goldschmidt 2000). 
Thus, it seems to cater to many specific design inference types with insights, such 
as regressive, compositional or transformational inferences. Obviously, analogies in 
design may be abductive, resulting in new ideas, or non-abductive. The common 
approach of using precedent cases known to the designer, may generally fall into the 
category of non-abductive analogy.

14 This way of contrasting analogy to other well-known types of reasoning, presented in (“Analogy” 
2015), deserves to be justified. Of course, the very purpose of induction is to generalize. Regarding 
deduction, Peirce (CP 2.620, 1878) states: “All deduction is of this character; it is merely the appli-
cation of general rules to particular cases.” And regarding abduction (Peirce CP 7.218,1901): 
“Abduction seeks theory”.
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4.2.7  Abductive Invention of Requirements

The design problem, in the sense of constraints and functional requirements, is 
hardly ever given to the designer in its totality; rather, adding understanding of the 
problem is one integral part of design, usually called need analysis or task 
clarification. The first approaches to deal with this issue can be traced back to the 
ancient discipline of rhetoric, which emerged from the need to prepare – indeed 
design – speeches for defense or accusation at a court of law. The stage of finding 
ingredients and arguments (called topics) for the speech was called inventio, and 
authorities on rhetoric, such as Aristotle and Cicero, created guidelines for this 
activity. The main underlying idea was that it is easier to find something if one 
knows where to search, and thus pinpointing generic places (topoi) for arguments 
emerged as the popular methodological approach.

As far as it is known, the issue of adding understanding on the problem has not 
been identified and discussed as an individual stage in science, perhaps for the 
simple reason that scientific research as such equates to it. Thus, it has not been 
discussed in terms of involved inference types, neither by Peirce nor by later 
scholars.

In the early design literature, the “analysis-synthesis-evaluation” model of design 
contained an explicit stage, analysis, for extending the understanding of the problem 
(Braha and Maimon 1997). Subsequently, the focus has shifted to considering 
analysis (in this specific sense) as an intertwined aspect of the design effort, as 
expressed in the slogan15 “analysis by synthesis”, made popular by Lawson (1980). 
The underlying idea is that hidden requirements are found through the attempt to 
solve the problem rather than preceding it. The same idea is also forwarded through 
the claim that the problem space and the solution space are co-developed in design 
(Maher and Poon 1996).

The capture of hidden requirements is illuminatingly described by Suwa et al. 
(2000):

There are at least two distinct ways in which this architect invented design issues or require-
ments. One way is to retrieve explicit knowledge or past cases and generate issues or 
requirements as the knowledge or the cases prescribe. The other way is to invent design 
issues or requirements by some justifications or reasons which are spontaneously 
constructed at the moment; those justifications or reasons are constructed on the fly by 
being mediated by a tacit component of the designer’s knowledge.

15 The concept seems to originate from research on perception in the 1950s (Halle and Stevens 
1959). The idea is that “speech perception involves reconstructing the production plan” (Bever and 
Poeppel 2010), where speech perception refers to analysis and (internal) reconstruction of the 
production plan of speech equates to synthesis. This mechanism has been argued to exist also in 
reading and visual recognition. An up-to-date description of analysis by synthesis is provided in 
(Poeppel et al. 2008): “In particular, analysis-by-synthesis, or perception driven by predictive cod-
ing based on internal forward models, is a decidedly active stance towards perception that has been 
characterized as a ‘hypothesize-and-test’ approach. A minimal amount of signal triggers internal 
guesses about the perceptual target representation; the guesses (hypotheses) are recoded, or syn-
thesized, into a format that permits comparison with the input signal.” This understanding of analy-
sis by synthesis seems to be applicable also to the use of this approach in design.
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It is the latter way that arguably is abductive. But how is abduction triggered? 
Through solutions attempts (Suwa et al. 2000). Note that it is not only requirements 
relating to the original design problem but also conflicts between different design 
elements that get retrieved in this way:

The architect’s encounter of unintended visuo-spatial features in his sketches somehow 
activated parts of the tacit component of his knowledge, and thus the resulting interaction 
between the parts of the tacit knowledge and the unintended visuo-spatial features led to the 
construction of justifications or reasons for an inventive idea.

Abductive invention of requirements leads to unexpected findings, and there is 
no well-articulated problem preceding it, only the diffuse understanding about 
incompleteness of the requirements at hand. Research relates this type of abduction 
to sketching but it has to be noted that sketching also operates in and expands the 
solution space, having thus a wider scope.

4.2.8  Other Forms of Abduction in Design

The preceding discussion on types of abduction in design is by no means exhaus-
tive. There are rarer types of abduction that cannot be discussed in detail due to 
space limitations. Two examples will suffice for illustration.

Abduction for integrating scientific theories in design has been discussed by 
Tomiyama et al. (2003), using the integration of knowledge on cooling and access 
in refrigerator design as an illustrative case. They identify it as second order 
existential abduction in Schurz’ (2008) classification. In turn, the 1977 design of the 
Gossamer Condor, the first human-powered aircraft capable of sustained flight, was 
inspired by manipulating the equation representing the forces affecting an aircraft 
into such a form that emphasises what should be prioritised as design targets, 
especially a long wing span, low weight and low speed (Kroll and Farbman, 2016). 
In the mentioned Schurz’ classification, this arguably represents theoretical model 
abduction.

5  Conclusion

By focusing on the differences between science and design as well as on empirical 
knowledge of different phenomena comprising design, we have derived new 
conceptions of abduction in design. Similarly to seminal and many subsequent 
treatments of abduction in science, we hold that an abductive design insight leads to 
a new idea, still hypothetical, by means of often subconscious, uncontrolled mental 
processes (implying thus an incubation period and often the flash of insight when it 
surfaces to the consciousness).

However, given the differences of context, abduction in design shows character-
istics not found (or at least not identified clearly up to now) in science. Design 
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abduction may emerge in any part of the design process (not just in the beginning as 
in typical reconstructions on science). Abduction can occur in connection to practi-
cally all inference types in design (rather than just through regressive inferences as 
in typical formulations of science); it is a property of an inference besides an infer-
ence itself. Abduction usually leads to an idea new in the context (rather than to 
entirely new ideas as in science). The main criterion of an abduced insight in design 
is its utility (rather than its truth as in typical examples of science).

What is the importance of these new conceptions of abduction for the design 
domain? For the first time, the different mental moves, which lead to new ideas in 
design, have been at least initially identified and described. The new conceptions 
invite empirical validation and verification. Based on this description, hopefully 
gaining validity but also perhaps evolving, new prescriptions for creative design 
may be devised in the future. Especially, the different categories of abduction might 
serve as places (topoi) in which to search for novel solution ideas when facing a 
design task, similar to existing creativity techniques but at a higher level of 
abstraction. Empirical research could then be applied to better understand the 
process of discovery within design and offer new insights on different forms or 
kinds of creativity. Generally speaking, expanded understanding on abduction offers 
new means and models to discuss and teach various phenomena in design.

However, we also humbly offer an unintended side outcome for the philosophy 
of science. The rich variety of abductive inferences found in design easily creates 
the suspicion that Peirce’s seminal discussion on abduction in science has been 
interpreted in too schematic and narrow a way, failing to capture types of abduction 
not following the canonical form of “given the result, find the rule and the cause”. 
The question arises whether an overhaul of the conception of abduction is also 
needed on the side of science.
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Perennial Prototypes: Designing Science 
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Abstract This chapter evokes the writings of John Dewey to investigate his prag-
matist design philosophy through a study on exhibit development at the 
Exploratorium science museum in San Francisco. The chapter begins by describing 
the main features of Dewey’s thinking, concentrating specifically on two notions: 
experience and experiment. It then transposes these into the area of exhibit develop-
ment to explore their potential for contemporary design practice and their largely 
unexamined implications for design theory.
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1  Introduction

This chapter traces a distinctive philosophy of design through the pragmatist writ-
ings of John Dewey (1859–1952). For him, the purpose of designed objects and 
spaces is to facilitate a shared exploration of novel experiences that encourage 
involvement with others and the world. This makes design an ethical endeavour that 
reorganises materials to induce affective and perceptual transformations and uses 
such transformations to cultivate new modes of engagement.

Contributing to nascent work on design and pragmatism (see Dalgaard 2014; 
Melles 2008; Rylander 2012), the chapter brings these ideas into contact with a 
specific empirical setting, the Exploratorium in San Francisco, which is a museum 
known for its exhibitions that combine art, design and science to foster collaborative 
enquiry among visitors. Applying Dewey to analyse exhibition development,  
the chapter outlines the workings of a design philosophy that is committed to exper-
imenting with the conditions of experience and their reconfiguration. It demon-
strates how exhibits on motion, weather phenomena and nonhuman life-forms are 
crafted to attune bodies to the countless entities and forces that connect them with 
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broader earthly processes. As a consequence, the exhibits have been assembled into 
 prototypical arrangements that invite completion by visitors, who become co- 
experimenters alongside designers, learning together about the shifting foundation 
of material environments.

The Exploratorium, which was studied in 2015 and 2016 through ethnographic 
methods (see Gunn et al. 2013; Koskinen et al. 2011; Yaneva 2009) as part of a 
European Reasearch Council project (323777), serves as a productive test site for 
Dewey’s design philosophy due to its grounding in constructivist learning theories 
that stem in part from the pedagogical writings of Dewey and related thinkers (Allen 
and Gutwill 2004; Gutwill 2008; Hein 1990; Hein 2016). As the full potential of his 
vocabulary has not been examined in actual exhibit development, it is the purpose 
of this chapter to mobilise his concepts to investigate whether pragmatism and 
exhibit design might accentuate previously unarticulated features in each other and 
therefore advance design practice and theory.

2  Dewey as a Design Philosopher

Although it is beyond the scope of this chapter to present an exhaustive discussion 
on the work of Dewey and its relationship to American pragmatism, some introduc-
tory remarks will ease our way into his thinking. Dewey is often credited as having 
systematised and popularised the seminal writings of Charles Sanders Pierce 
(1839–1914) and William James (1842–1910), which he developed across a variety 
of fields, including aesthetics, education, ethics and science. While differing over 
their understanding of pragmatism, the three are united in their views of philosophy 
as a mode of enquiry that grounds knowledge in experience and tests ideas in con-
crete situations to bring theory and practice into a closer conversation. Pragmatism 
presupposes a “radical empiricism” (James 2003, 22–23), where the world is seen 
as constituted in ever-diversifying relations between entities, rather than as possess-
ing fixed properties to be established through prior reasoning. Stressing the experi-
ential character of philosophy, pragmatists suggest that attempts to know the world 
are entangled with it and thinking is a practice among other practices:

the object of knowledge is not something with which thinking sets out, but something with 
which it ends: something which the processes of inquiry and testing, that constitute think-
ing, themselves produce. Thus the object of knowledge is practical in the sense that it 
depends upon a specific kind of practice for its existence. (Dewey 2004a, 212)

Thinking involves arranging and shaping materials in such a way that they pro-
duce desired effects, which alter both theories and practices. Dewey (2004a, 264) 
likens thinking to boat building, where wood is given “a form which it did not have, 
in order that it may serve the purposes to which it is to be put.” Whether designing 
boats or thoughts, the process is precarious, because variegated materials need to be 
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balanced against each other and because the “usefulness” of the emerging object is 
“whatever, from infinity to zero, experience may subsequently determine it to be” 
(Dewey 2004a, 213). Such a line of argument, as will be demonstrated in the 
 remainder of this section, opens a space for a distinctively Deweyan version of 
pragmatist design philosophy.

One entry-point into the work of Dewey are his writings on aesthetics, where he 
develops an argument about art and its material qualities, embodied effects and 
cultural embeddedness. Significantly, Dewey (2005, 222–254) demonstrates that 
architecture, design, music and related practices, strive for an intensification of 
experience. Art objects, Dewey (2005, 204) claims, operate as mediators between 
humans and the wider world by channelling energies and forces so that those who 
come in touch with them have transformative experiences—works of art are “the 
middle, the intervening, things through which something now remote is brought to 
pass.” Art, furthermore, has the quality of “expressiveness” (Dewey 2005, 80–81) 
that stems from the ability of the practitioner to assemble materials into a medium 
that generates “a concrete situation,” which evokes a new “emotional response” in 
people (Dewey 2005, 70). Fashioning materials to facilitate expression is a process 
that Dewey (2005, 121) refers to as design: “an ordered relation of many constituent 
elements” that is characterised by “the intimacy of the relations that hold the parts 
together”. Dewey’s views of design are permeated by a relational ontology, which 
is based on the idea that relations are always prior to entities—a relation “denotes 
something direct and active, something dynamic and energetic. It fixes attention 
upon the way [elements] fulfill and frustrate, promote and retard, excite and inhibit 
one another” (Dewey 2005, 139). Design does not “superimpose” form on matter 
but brings disparate elements into novel arrangements that address bodies in their 
“unified vitality” (Dewey 2005, 122). The distinctiveness of designed objects, 
whether these are paintings or buildings, can be found in their aliveness and poten-
tial for growth that “carry forward” (Dewey 2005, 172–173) experience in unex-
pected ways:

A work of art elicits and accentuates this quality of being a whole and of belonging to the 
larger, all-inclusive, whole which is the universe in which we live [...] We are carried out 
beyond ourselves to find ourselves [...] the work of art operates to deepen and to raise to 
great clarity that sense of an enveloping undefined whole (Dewey 2005, 202-203).

The notion of experience forms the centrepiece of Dewey’s empiricism, where it 
refers to the pervasive quality of existence (Johnson 2007, 71–78). Humans do not 
passively receive affects and sensations from the world, but, as embodied beings, 
engage with their environments in co-producing experiences through ongoing 
adjustments in response to other human and nonhuman entities (Dewey 2005, 184). 
Through its dynamism, experience is constantly evolving, which means that it 
“extends much further than that which at any time is known. […] there are always 
potentialities which are not explicit” (Dewey 2015a, 20–21; original emphasis). For 
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Dewey, experience serves as a growing ground for experimentation, where bodies 
and materials become involved in testing novel types of relationality.

Dewey is advancing a form of experimentalism that is based on discovering the 
conditions under which new experiences might emerge and how these conditions 
could be kept productive (Kullman 2013). Societies abound with experimental sites, 
from science, where laboratories have become places for reordering relations among 
culture, technology and nature (Dewey 2004a), to politics, where collectives explore 
alternative ways of living together by trying out new modes of governance and 
organisation (Dewey 1991). Dewey devotes considerable attention to educational 
experiments, which incorporate material “arrangements that will permit and encour-
age freedom of investigation” (Dewey 2015b, 59) among teachers and pupils alike. 
This is a key feature of Dewey’s constructivist pedagogy, where people learn 
through active engagement and by “keeping alive the ordinary bonds” (Dewey 
2015b, 47) to their worlds. Another aspect of this pedagogy is acquiring an “instinct 
of making” that “seeks outlet in shaping materials into tangible forms” (Dewey 
2015b, 30), from cooking and sewing to building, carpentry and painting. Dewey’s 
notion of making is indistinguishable from his concept of design, as both involve a 
process of testing materials and their permutations to learn about how they could be 
combined to create specific effects. Making does not simply entail producing iso-
lated objects, but exploring new relations through emerging artefacts. Experimenting 
with materials, Dewey explains, one learns about the broader economic, physical 
and social processes that shape them—for example, “carpentry” and “textile shops” 
can connect pupils “with the country, as the source of their materials, with physics, 
as the science of applying energy, with commerce and distribution, with art in the 
development of architecture and decoration” (Dewey 2015b, 51). Making, much 
like design, can gradually expose a wider geography of relations that both uphold an 
object and transport it beyond its immediate setting (Massey 2005; Murdoch 2005).

Taken together, the discussion so far has outlined the main ingredients of Dewey’s 
design philosophy. For him, there are, strictly speaking, no separate entities in the 
world, because everything is folded into the “pervasive qualitative whole” of experi-
ence (Johnson 2007, 75–76). Similar to other entities populating the earth, designed 
objects are better understood as relational phenomena that need to be studied as part 
of a wider meshwork of bodies and materials on which they necessarily depend. A 
challenge for design is to produce objects that make this relationality more apparent 
and, like artwork, has the potential to modulate experiences in such a way that our 
attachments to human and nonhuman others are both revealed and creatively reor-
ganised. As people shape and share objects, they come to trace out the profound 
interconnectedness of all entities and cultivate an awareness of the “common world” 
in which they participate (Dewey 2015b, 55).

Above all, Dewey suggests that the purpose of design is to create objects and 
environments that facilitate experiments with experience. He invites us to consider 
design as a speculative undertaking that may give rise to more responsive ways of 
being and relating. A consequence of such an approach is that “design is not a thing 
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but a process,” which “can be thought, articulated, embodied and practised” in myr-
iad ways (Brassett and Marenko 2015, 12). Instead of seeking to establish an essence 
for design, pragmatism brings into relief its open-endedness and the possibilities it 
offers for a continuous reconfiguration of relations that make up the world. Let us 
now turn to the Exploratorium in order to investigate this argument further.

3  Designing Science Exhibits with Dewey

The Exploratorium is a 31,000m2 science museum located on Pier 15 by the eastern 
waterfront of San Francisco.1 The institution was founded in 1969 by educator 
Frank Oppenheimer (Shapin 2010) and occupied the Palace of Fine Arts in the 
Marina District until 2013, when it moved into the present building. Since opening, 
the primary goal of the Exploratorium has been to make “natural phenomena and 
the world around us both exciting and understandable” through carefully crafted 
and curated exhibits that invite collaborative and explorative forms of learning.2 
There are currently around 670 exhibits on display in the museum, which in 2016 
was visited by some 850,000 people of all ages.3

Writing about the original location of the Exploratorium, Hein (1990, 86) points 
out that exhibit design “was never hidden away in the bowels of the museum but 
was itself an exhibit on display.” Placed at the centre of the Palace of Fine Arts, the 
studio showed developers at work on exhibits, thereby exposing the material labour 
behind the museum experience. The architecture of the new building on Pier 15 is 
arranged in a similar manner with the workshop occupying a prominent place in the 
middle of the museum, divided from the passing visitors by a low fence, over which 
people can look into the exhibit development space and invariably see pieces at 
diverse stages of completion (Fig. 1).

For exhibit developers at the Exploratorium, science is less about “objectively 
pure empiricism” or “certainty and a sense of mastery over the forces of nature” 
(Toon 2005, 34) than about tinkering with materials in a collaborative spirit. 
Working on exhibits in front of onlookers, developers, as Hein (1990, 112) notes, 
“help demystify [...] equipment by displaying it in the context if its origin and its 
current use and operation, at the same time reconciling science with ordinary expe-
rience”. They also involve visitors as experimenters in the shaping of exhibits in line 
with the constructivist learning theories that have been influential for the 
Exploratorium as an institution and could be crystallised into three components: 
“open-ended exploration with gentle guidance”, “self-driven discovery” and a “shift 
of the visitor’s role from that of recipient […] to that of participant […] in the gen-
eration of activities, questions, and explanations” (Humphrey and Gutwill 2005, 3). 
While this pedagogy has been broadly inspired by Dewey (Allen and Gutwill 2004; 

1 https://www.exploratorium.edu/press-office/press-releases/exploratorium-visitor-overview-fact-sheet
2 https://www.exploratorium.edu/press-office/press-releases/exploratorium-2015-overview-fact-sheet
3 https://www.exploratorium.edu/about/fact-sheet
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Gutwill 2008), among others, the full conceptual potential of his design philosophy 
remains to be explored as part of actual exhibit production work. The ensuing dis-
cussion will therefore use two notions from Dewey, experience and experiment, as 
a way to create dialogue between his thinking and exhibit development, with the 
aim of allowing each to bring out new features in the other and offer insight into a 
pragmatist design philosophy.

3.1  Experience: Perceptual Phenomena

Let us begin with Dewey’s concept of experience, which directs attention to the 
conditions under which new affects, sensations and thoughts emerge (Dewey 1997a, 
33–50). Dewey is not referring to any experience, but to “an experience”—a quali-
tative perceptual transformation that is “demarcated in the general stream of experi-
ence from other experiences” (Dewey 2005, 36–37; original italics). This orientation 
brings to the fore the diverse perceptual effects sought by exhibit developers at the 
Exploratorium. As an example, we may take Charles Sowers, who produces instal-
lations that address the aesthetics of weather phenomena to involve visitors in multi- 
sensory ways with natural processes. These include Illuminated Fog, a round table 
containing a tray with patches of fog floating over a dark and damp surface (Fig. 2). 
Instead of covering the device in glass, Sowers realised that the exhibit would be 
more engaging were the visitors allowed to use their hands to feel the dampness of 

Fig. 1 The workshop in the Exploratorium, image by author
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the fog and create turbulent patterns. The exhibit therefore illuminates what 
Oppenheimer, the founder of the museum, called “perceptual phenomena”,4 which 
is based on the idea that if “everything we know is filtered through our perceptual 
apparatus” then “all of science hinges on it one way or the other” (Cole 2009, 157). 
The work of Sowers demonstrates how developers take nonhuman forces and, simi-
lar to the artists described by Dewey (2005, 57), render them “perceptible as part of 
the common world”.

Another fog-related exhibit offers further insight into how developers summon 
perceptions that are transformative and speak of the inseparability of humans and 
environments. Fog Bridge by artist Fujiko Nakaya is an outdoors installation that 
envelops a bridge between Piers 15 and 17 in a foggy microclimate. The exhibit, 
based on decades of experimentation by Nakaya, was designed to produce fog pat-
terns in response to the changing weather in the surrounding bay. The success of 
Fog Bridge has been due to the variability of the experiences it creates, depending 
on the weather and the time of the day. The fog can assume an endless diversity of 
shapes, from billows to blankets, with shifting degrees of density and permanence 
(Markopoulos and McDougall 2013). As one commentator notes, the Fog Bridge 
begins to alter perceptions of the relationship between weather, space and 
bodies:

The fog momentarily de-solidifies the hard materials of the bridge, obscuring its structure 
and passengers. It changes not only our physical sensations, but also our social and emo-
tional expectations, as structure and people disappear from view and our sense of place is 
disrupted by an improbable curtain (Rockwell 2013, 5).

4 https://www.exploratorium.edu/files/about/our_story/history/frank/pdfs/playful_museum.pdf

Fig. 2 Illuminated Fog by Charles Sowers, image by author
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Skilfully blurring the boundaries between subjects and objects, experience and 
phenomena, humans and nonhumans, the Fog Bridge ties in with other exhibits in 
the Exploratorium, which are rarely seen as self-contained pieces, but temporary 
conduits that all kinds of energies, forces and entities pass through. The work of 
Denise King, for instance, “recycles”, as she terms the process, living organisms 
from the bay. One of her exhibits is called Glass Settling Plate and consists of a 
large display cabinet with a digital microscope directed towards a transparent plate, 
where organisms from the bay are growing (Fig. 3). It is removed every week and 
lowered into the sea from the pier, so that marine organisms can feed in their natural 
environment and new colonies settle on the plate. Although the glass plate appears 
unspectacular to the bare eye, the microscope reveals an infinite complexity of 
colours, shapes, textures and movements that offer visitors access to a barely per-
ceptible micro-world of nonhuman entities.

A distinct feature of the above exhibits is that they address visitors as multi- 
sensory beings by expanding their embodied interactions with phenomena. The 
body is central to all forms of enquiry, because people, as Dewey (1997b, 190) 
writes, use their “eyes, ears, and sense of touch as guides to action” when acquiring 
knowledge about the world. At the same time, visitors can sense the forces that are 
channelled through the exhibits, as suggested by pieces such as the Motor Effect, 
which invites people to push down an electrified wire suspended between two mag-
nets and feel the forces acting on the wire. Likewise, the Finger Tingler asks visitors 
to operate a manual generator to produce electricity, which is allowed to pass 
through their fingers via a brass plate. As the exhibit plaque explains:

Fig. 3 Glass Settling Plate by Denise King, image by author
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The intensity of an electric shock depends on the amount of current flowing through your 
body. The current in turn depends on both the voltage and your resistance. Moist skin has a 
lower resistance than dry skin, so the same voltage will give you a bigger shock if you wet 
your fingertips. You can also lower your resistance by pressing more skin into contact with 
the plates.

Dewey describes in a similar vein how a group of school children, as they experi-
mented with “simple material things”, such as rocks and metals, “felt the connec-
tion” (Dewey 2015b, 37) between earthly processes and thus gained a grounded 
understanding of their workings to supplement textbook knowledge. The exhibits in 
the Exploratorium function in a comparable manner, because visitors are encour-
aged to become moved by embodied encounters with phenomena and actively look 
for an explanation for their variegated effects. As the following section indicates, 
the fact that exhibits function as temporary relays for wider transformations makes 
it difficult to impose a sense of object-ness on them. Instead, they are open to con-
stant reconfiguration and hence resonate with Dewey’s idea of artefacts as emerging 
only momentarily against the background of experience (Johnson 2007, 75–76).

3.2  Experimentation: Perennial Prototypes

The notion of experimentation developed by Dewey provides further purchase on 
exhibit design, particularly on the unique approach to prototyping cultivated in the 
Exploratorium. Prototyping is often seen as a short-lived phase in design, but the 
developers expand this practice and turn it into a permanent feature of their pieces. 
For Dewey, experimentation is similarly an ongoing process of testing new ideas in 
everyday settings. As Dewey (2004b, 264; original emphasis) argues, experimenta-
tion is based on the realisation that people “have to do something to the things when 
they wish to find out something; they have to alter conditions.”

Full-scale prototyping begins early and is central to every project at the 
Exploratorium, which means that developers have extensive building skills and the 
workshop is filled with an array of tools, machinery and materials that enable vari-
ous forms of making and mending. The developers therefore have the ability to 
“build up simultaneously the idea and its objective embodiment” (Dewey 2005, 53). 
According to Dewey, this is increasingly rare in the world of architecture and design, 
where ideas and objects are not allowed to “modify one another” over a longer 
period, which was the case, for example, in the construction of medieval cathe-
drals—a process that was not “controlled by plans and specifications made in 
advance [...] Plans grew as the building grew” (Dewey 2005, 53–54). Prototyping 
could be understood as a source of such intimate design knowledge by constitut-
ing a “way to understand touch, materials, shapes, and the style and feel of interac-
tion” (Koskinen et  al. 2011, 134). Likewise, prototyping involves designers in 
embodied practices, where “hands are in the middle of the process, offering nonver-
bal feedback based on texture, ergonomics and proportion” (Adams 2013, 106).
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In the Exploratorium, early prototyping enables developers to save time and 
resources by creating an immediate understanding of the viability of a design, 
including its workings, the cost of its parts and its appeal to visitors. While develop-
ers produce sketches, technical drawings and other representations, prototyping 
serves as the main vehicle for design work (Fig. 4). The prototype is a reminder that 
designs are required to undergo a series of difficult trials to become exhibits, from 
tests by colleagues to interactions with visitors, whose responses are key from the 
outset, as one developer, David Torgersen, explains:

You are just trying to get the phenomenon working as cheaply and as easily as possible [...] 
You build it to a point where visitors can use it, but perhaps it is not completely stand-alone 
and I have to make it a mediated experience, so I will [...] put it on the floor and I will stay 
back a few feet [...], but in case something goes wrong I can step right in.

Torgersen is describing a recurrent practice among developers, where prototypes, 
if deemed to be in workable order, are promptly placed on the museum floor for 
trial. Designers then spend time alongside the prototype, “mediating”, as Torgersen 
calls it, between the exhibit and the visitors to make the encounter as engaging as 
possible. Almost without exception, these moments result in new insights about 
exhibits that can be incorporated into subsequent iterations. A case in point is Water 
Drop Photography by Erik Thogersen, which consists of a camera set-up and a 
screen that visitors can employ to create and view images of water dripping into a 
vessel. When Thogersen brought an early prototype to the floor, he and a visitor 
started to experiment with the set-up, realising that it produced not only images of 
water drops, but intriguing self-portraits, as the photographed drops reflected the 

Fig. 4 An incomplete exhibit in the workshop, image by author
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surrounding space upside down. Thogersen therefore decided to alter the set-up and 
build a transparent case for it, so that people could move around the device and 
explore its reflective capacities.

The Exploratorium also conducts plenty of research on its development prac-
tices, as illustrated by the book Fostering Active Prolonged Engagement (Humphrey 
and Gutwill 2005), which consists of case studies on exhibits, each describing the 
idea behind designs and common responses among users, which were recorded with 
video and by tracking visitor paths. Such careful documentation demonstrates that 
developers are not experimenting for its own sake, but to ensure that the viability of 
designs is appropriately ascertained. This view is echoed in the writings of Dewey 
(1997a, 87), where experimentation involves “keeping track of ideas, activities, and 
observed consequences. Keeping track is a matter of reflective review and summa-
rizing, in which there is both discrimination and record of the significant features of 
a developing experience”.

However, although an exhibit might appear stable enough to deserve its place 
amidst other installations on the floor, this status is always temporary and open to 
reconsideration. Many exhibits, for instance, are deliberately left incomplete to fos-
ter user engagement, as developers believe that exhibits with a degree of unpredict-
ability invite active experimentation and learning. A fitting example is Marble 
Machines, which has remained a prototype for the whole 10 years of its existence. 
Only seemingly simple, the exhibit is composed of a set of perforated hardboard 
walls onto which visitors can build paths for marble balls. The exhibit, which has 
proven a success among visitors of all ages, encourages the creative use of scrap 
materials by allowing people to design various types of contraptions to investigate 
complex chain-reactions. As Sebastian Martin, one of the developers of the wall, 
describes its inventive potential: “You do something that you think is going to work 
and then you test it out. Almost never is it going to work out the way you thought it 
would. And then you have to tinker with it.”5

The practices of developers rest on the assumption that exhibits are sites of inces-
sant tinkering, as there are always new ways to respond to an installation and hence 
scope for alteration and improvement. This thinking is supported by the fact that 
most developers seek to sustain, as King expresses it, “a connection to the floor” by 
closely following how exhibits are used and by taking part in maintenance work, 
which can range from cleaning up and changing light bulbs to carrying out exten-
sive repairs. Such practices offer plenty of opportunities to revisit exhibits and 
explore how they might respond to changing understandings of phenomena and 
shifting user requirements. Developers therefore regard their exhibits as perennial 
prototypes by refusing to elevate them to the position of independent and separate 
objects. Instead, they view exhibits as enmeshed within a wider set of relations, 
which together shape what an exhibit is and could become.

Sustaining the perennial prototype asks for its own kind of design skills and sen-
sibilities, which are illustrated by the Tinkering Studio that was founded in 2013 
with the aim of elaborating on the pedagogical potential of the experiments unfold-

5 http://tinkering.exploratorium.edu/marble-machines
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ing in the workshop and on the museum floor (Fig. 5).6 The studio is located in a 
separate space next to the workshop and offers classes for groups of children and 
adults, where

people get to […] make something that they want to make. [...] It extends the exhibit design 
experience in new ways by enabling people to explore their curiosity with the tools to make 
that happen. [...] tinkering enhances one’s sense of design [...] It lets one create a feeling for 
materials, their affordances, and how to work with them (Semper 2013, 10; original 
emphasis).

The Tinkering Studio engages visitors in a variety of activities, which revolve 
around the composition of improvised things, such as drawing devices that use 
small motors to mobilise crayons. The classes are based on the idea that the out-
come of making is not always as important as the learning it facilitates. One of the 
challenges of tinkering is to resist closing off the process prematurely and to remain 
in the experimental mode, where ideas and materials are allowed to shape each 
other in surprising ways and thinking happens alongside making. Tinkering invites 
patience, skill and a willingness to embrace uncertainty—qualities that Dewey 
(2005, 2015b) highlights in his accounts of design and making, both of which can 
immerse people in the “unified situational whole” (Johnson 2007, 72) of experi-
ence. In doing so, tinkering creates an environment for the perennial prototype to 
thrive and suggests that objects can only be held together through continuous effort.

6 http://tinkering.exploratorium.edu/about

Fig. 5 Tinkering Studio in the Exploratorium, image by author
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4  Conclusion

Arguing that Dewey advances a unique design philosophy that foregrounds form- 
making as an arena for experimenting with transformative experiences, this chapter 
has applied two of his concepts, experience and experiment, to describe how devel-
opers and visitors of the Exploratorium co-produce new affects, sensations and 
thoughts by composing and sustaining prototypical arrangements. In doing so, the 
chapter has indicated that the philosophy of Dewey and exhibit development rein-
force each other in diverse ways, three of which appear particularly useful for con-
temporary design practice and theory.

First, as speculative approaches are gaining ground in design (Brassett and 
Marenko 2015; Dunne and Raby 2013), inviting explorations of alternative futures 
through temporary material interventions, Dewey could add to this work a critical 
methodological awareness by placing emphasis on “keeping track” (Dewey 1997a, 
87) of design experiments through observation and recording to enable continuous 
learning. Exhibit developers also think through their prototypes with comparable 
attentiveness, ensuring that these are properly tested and monitored during each 
iteration, so that the experiences they facilitate “lead ever onward and outward” 
(Dewey 1997a, 88), instead of falling back on received ideas. Both the experimen-
talism of Dewey and the perennial prototypes of the Exploratorium therefore offer 
plenty of insight into alternative practices of speculative design.

Second, Dewey’s thinking can contribute to recent work on “user experience” 
(Koskinen et al. 2011, 26–27), which seeks to understand the feelings of individuals 
as they engage with designed objects and spaces. Dewey, however, proposes a more 
radical notion of experience as an “impersonal” (Dewey 2005, 193) and ever- 
expanding field of relations that is shared with the broader environment. Exhibit 
developers advocate similar thinking when they engage with various kinds of mate-
rials, organisms and processes to produce experiences that provoke visitors to form 
new attachments with the earth. Thus, Dewey and exhibit developers promote 
design that does not take experience as given, but rather seeks to hold it open to new 
and unexpected human-nonhuman encounters.

Third, when designed objects are understood as relational entities, the primary 
“ethical challenge” raised by them is “to accompany their development in adequate 
ways” (Verbeek 2011, 165). Exhibit designers, for example, are committed to the 
maintenance of their artefacts, literally keeping them alive, as is the case with the 
Glass Settling Plate discussed above, which contains marine organisms from the 
surrounding bay. Allowing their pieces to remain perennial prototypes ensures that 
objects receive the care that they need, as this gives them space to evolve with 
changing institutional circumstances and encourages developers to enhance their 
potential to facilitate new relations. On this view, then, design is an ethical endeav-
our that recognises the incomplete character of all entities and supports their fragile 
transformation as they pass from one set of relationships to another (Bates et al. 
2017).
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Sketch Representation and Design 
as Generative Transformation

James Andrew Self and Gabriela Goldschmidt

Abstract We discuss the role and importance of sketching during conceptual 
design ideation and position it as instrumental in understanding what it means to 
design. To do this we first define design as a generative, transformative act. We then 
situate sketching as an effective means through which the transformative require-
ment of design is achieved as reason for its prolific use in design. Following this, in 
order to ground our theoretical discussion, two examples of sketch work are pre-
sented and discussed. The two examples provide an illustration of how sketching is 
used to both resolve the indeterminacy of the conceptual design situation, and estab-
lish a means by which the designer may navigate a design solution. Finally, we 
reflect upon the potential of a focus upon sketch representation to contribute to 
developing an understanding of what it means to design and implications for efforts 
towards building a philosophy of design.

Keywords Sketching · Design representation · Conceptual design · Generative 
transformation

1  Introduction

Design is by nature generative, deriving its generative nature from a fundamental 
concern for, ‘courses of action aimed at changing existing situations into preferred 
ones’ (Simon 1996, p111). The Simon (1996) definition clearly articulates the trans-
formative nature of design, which in turn requires the generation of and reflection 
upon potential solution candidates as possibilities for preferred situations. Although 
this clear-cut definition is contentious in its over simplification of a term that, in 
reality, encompasses a far wider scope of activities (Heskett 2002), a definition of 
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design as preferred transformation provides a useful conceptual anchor and point of 
departure for our current discussion of design sketching and its role in reasoning 
towards generative design ideation.

For, during an initial phase of conceptual design, we shall argue the visualisation 
of ideas, through sketching, is instrumental to an ability to engage in generative 
conceptual design, the evolution and establishment of a direction towards preferred 
transformation. Although much work has been done to understand how design rep-
resentation as sketching provides opportunities for the designer to reflect-in-action 
upon potential conceptual solutions (see for example Schön 1983), little work exists 
to relate a necessity to sketch with a contemporary understanding of what it means 
to engage in design. Notable exceptions are the work by Ferguson (1992) and 
Herbert (1993). Ferguson stressed the role of sketching in engineering design. In his 
words: “… the designer uses sketches to try out new ideas, to compare alternatives, 
and (this is important) to capture fleeting ideas on paper.” (p. 96). Herbert wrote 
about architectural sketches, analyzing the underlying forces that compel designers 
to produce strokes on paper.

Responding to this gap, we apply a contemporary understanding of reasoning 
during conceptual design ideation to a theoretical discussion of the ways in which 
sketching relates to and provides a supportive framework for the evolution of design 
directions through concurrent thinking between problem definition, solution ide-
ation and development. Discussing two example sketches produced during concep-
tual design, we further illustrate how reasoning through sketching facilitates 
conceptual design ideation. In this our goal is to more clearly articulate the impor-
tance of sketching as driver for ideation through a theoretical discussion of its rela-
tionship to design reasoning. And, in laying the foundations for a theory of sketching 
based upon its relationship to reasoning during generative ideation, we contribute to 
the overarching aim of developing a philosophy of design. For, as we shall show, 
exploring the relationship between design sketching and design reasoning during 
ideation, provides opportunities to understand what it means to design and thus 
contribute to design theory and a philosophy of design.

2  Design as Generative Transformation

The activity of designing is often focused upon the provision of alternatives to the 
existing; its transformation into a state specified and articulated by the designer, but 
also that this change should bring about a preferred state of being. As Nelson and 
Stolterman (2012) suggest, in this transformative endeavour the designer’s goal is 
not to identify a universal truth or single correct solution, but a most appropriate 
alternative to the existing situation.

As such, both the designer’s approach to the execution of preferred transforma-
tion, and the nature and scope of the resulting change, may potentially be limitless. 
This is because design is an incremental activity of transformative change in which 
solution propositions are built step by step together with their rationales; assessment 
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is made by way of reaction to the outcome of the latest step in the process. We sug-
gest that no design, including the most radical and innovative, is conceived in the 
designer’s head. Instead, an initial idea is subjected to a series of transformations 
before the outcome finally emerges as an appropriate response to the design prob-
lem. In this sense, every design is incremental. And, since the entity the designer 
reacts to has physical properties, for the most part complex sets of properties, it is 
not possible to react in the abstract. Therefore, in the assessment of potential solu-
tion candidates, the designer must resort to external representation such as sketches, 
for both perception and conception. With perception indicating how the designer 
sees the external representation (i.e. the sketch or illustration) and conception a 
reference to the ways in which seeing is interpreted as holding potential, given the 
designer’s own criteria for evaluating preference in the appraisal of the sketch 
representation.

The particular transformative characteristic of design, and the role and use of 
sketch representation within it, is further clarified if we compare the aims of design 
with those of the sciences. For, while design is interested in appropriate transforma-
tion (the ought to be), science concerns itself with a comprehensive definition of 
how things are (Archer 1995; Simon 1996). On the other hand, due to the require-
ment of design to transform towards a not yet specified preferred, with little indica-
tion of a clear path to proceed or approach to be taken, the knowledge and information 
imported and applied may potentially come from any domain through any media to 
inform design at any point. If design is defined as focused upon preferred transfor-
mation, where potentially numerous approaches may be taken to arrive at any num-
ber of potential solutions, the design process can be described as indeterministic. 
This indeterminism often results in the designer’s heuristic application of prior 
experiences as driver for a particular approach taken or the kinds of information 
both applied and extracted from the design situation. In this the use of sketching 
appears to provide opportunity for the designer to critically apply knowledge and 
experience to the current design situation.

These previous encountering with similar situations influence how and by what 
means both the current design problem is understood, and the approach taken in 
offering transformative solutions. For example, in a study aimed at understanding 
the relationship between design expertise and designerly ways of thinking and 
working, Gadamer (Gadamer 1986) defines a requirement to assess the appropriate-
ness of design solutions as interpretation. Dorst (2006) further divides interpretation 
between the objective and subjective. The former describes the application of mea-
surable specifications in the assessment of the appropriateness of solution attempts. 
Subjective interpretation, in contrast, is both a result of the indetermined nature of 
design, in that an element of interpretation is required to determine what elements 
of the design situation are most important, and the requirement for as yet unspeci-
fied change to drive preferred transformation. In terms of our current discussion of 
sketching, subjective interpretation appears most critical during the early phase of 
design where both opportunities for solution ideas and the direction of change they 
may potentiate are still very open.
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As such, the production of sketch representations at a conceptual phase hinges 
on the designer’s perception of the situation, as stated by the constructivist philoso-
pher Nelson Goodman (1978, 138): “Briefly, then, truth of statement and rightness 
of descriptions, representations, exemplifications, expressions – of design, drawing, 
diction, rhythm – is primarily a matter of fit: fit to what is referred to in one way or 
another, or to other renderings, or to modes and manners of organization.” Thus 
sketch representation provides a means through which the designer may assess a 
design solution as having the potential to result in a preferred state.

3  Sketch Representation and Design Ideation

Numerous tools and methods now exist to inform both objective (for example House 
of Quality, Ergonomic Design Criteria Index), and subjective interpretation (heuris-
tic strategies) of design intent. However, all appear to have a common concern for 
the assessment of the propositional solution’s potential to result in a preferred state. 
Transformation to the preferred and the generative expression of potential preferred 
states are therefore critically related in that the potential of a transformation to result 
in the preferred is assessed through the designer’s interpretation of solution attempts. 
Due to both the complexity of the design problem and the potential for numerous 
solutions to emerge, it is through solution attempts that the designer is able to cope 
with the indeterminate nature of conceptual design.

These solution attempts may take many forms. However, the designer’s ability to 
both interpret the situation and assess the potential for preferred change is often best 
achieved through sketch representation. This is because sketching provides opportu-
nities to quickly approximate, at higher or lower levels of detail and fidelity, the form, 
characteristics and detail of potential solution ideas. Critically, these approximations 
then act as stimuli for further assessment. In this way the process of moving from the 
existing to the preferred is an emergent, generative activity, where solutions are 
incrementally developed and an understanding of the preferred state dynamically 
influenced by attempts made by the designer to acquire it. Here we position sketch-
ing as an effective instrument due to its ability to both provide the means through 
which the preferred is understood and potential improvements developed.

By way of example, Fig. 1 illustrates how sketching is used to stimulate and 
develop ideas towards a new truck brand and design aesthetic (Olofsson and Sjolen 
2005). Using free-hand sketching and a perspective underlay the representations 
are achieved through a combination of pencil drawing accompanied by digital 
illustration software. The illustration (Fig. 1) provides an example of how sketching 
may be used to provide opportunities for feedback to facilitate transformation and a 
partial resolution of the indeterminacy of the design situation.

Figure 1 contains six complete sketches (each from the same perspective) repre-
senting design ideas towards a new truck’s form language and identity. These are 
complimented by a further eight partial sketches of the same front-end detail. Two 
further perspectives of the cabin’s interior, two side elevations of the cabin and vari-
ous lighter line-work and annotations make up the complete page of sketching.
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Upon first inspection, the overall impression received is one of a rich interaction 
between thoughts and the expressive sketching of design intent. The designer 
appears to explore various forms and combinations of forms related to the truck’s 
front-end design (i.e. headlight clusters, windscreen, front-grill and driver door 
detailing). These expressions may be thought of as vertical transformations of 
design intent (Goel 1995), where vertical transformation describes a process 
whereby the designer moves from one idea to a variation of the same idea. That is, 
the designer is focused upon reasoning towards the same general design features as 
they relate to a holistic, more established design direction (see Goel 1995). This is 
in contrast to lateral transformations, whereby the design moves from one idea to 
another, new idea. In engaging lateral transformations the designer is seen to take a 
more explorative approach to the problem space, often representing a number of 
different solution or sub-solution ideas in a relatively short space of time. An exam-
ple of lateral transformations is presented in Sect. 4 below.

In an example of vertical transformation, or evolution of design ideas through 
sketching, while maintaining the overall proportions and perspective angle to each 
illustration, the designer’s exploration of intent towards grill design appears to 
evolve through the sketch work running from top-left to bottom right (Fig. 2).

As indicated in Fig. 2, the designer attempts to resolve the indeterminacy of the 
design situation by exploring different solution directions. That is, a variety of 
 combinations of grill, headlight cluster, door paneling and windshield designs are 
expressed, investigated and assessed. In this sense, it appears the act of sketching 

Fig. 1 Conceptual design ideation to establish identity and design direction (Olofsson and Sjolen 
2005, 29)
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has offered opportunities to reflect upon the potential of solution ideas. This has 
resulted in further transformations. In this way the indeterminacy of the design situ-
ation is constrained through the establishment of a design direction, facilitated by 
the proposition of potential solutions, and indicated in the ways in which each of the 
sketches illustrated in Fig. 2 appear to relate to one another.

The designer also produces two further expressions of intent towards cabin 
design at greater detail (i.e. increased shading and line work); a larger sketch repre-
sentation (Fig. 3, left) and a representation detailing both cabin and trailer (right).

Fig. 2 Conceptual design ideation, transformation of design ideas (detail of sketch 1)

Fig. 3 Conceptual design ideation, detailing of ideas (detail of sketch 1)
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In Fig. 3 we find that, although the designer appears to settle upon the potential 
location for and combination of design features (front-grill design, lower skirt), 
others remain open to further exploration. For example, between the two larger 
sketches (Fig. 3), the front light cluster appears as a similar, triangular form but in 
two different orientations and locations; horizontal (left) compared to vertical 
(right). The position and form of the windscreen design also differs, from a convex 
design (Fig. 3, right), to concave (left). The door paneling also appears to alter in 
form and detail (i.e. location of handle, form of side panelling).

In this conceptual design work the designer’s ability to control the indeterminacy 
of the design problem appears possible through the representation of potential solu-
tion ideas as sketches, with these sketch representations providing both opportuni-
ties to explore the potential of ideas, while at the same time controlling indeterminacy 
through the establishment of design directions. For example, as indicated in Fig. 3, 
the designer appears able to set a direction for moving towards the development of 
a solution (as seen in similarities between sketch representations), while, at the 
same time, leaving room for exploration of alternatives (i.e. alternative light cluster 
orientations, windscreen detail).

In this sense the illustrations shown in Figs. 1, 2 and 3 indicate sketch representa-
tion as instrumental in providing opportunities for the designer to establish a design 
direction, thereby coping with the indetermined nature of conceptual design ide-
ation. And, at the same time, concurrently explore, assess and evolve the potential 
of the design direction through expression of alternatives. In this case, variations in 
the detail of design elements and their juxtaposition in relation to one another 
(Fig. 3). That is, it is through the external representation of intent as sketches that 
the designer is able to reason towards the potential of a complexity of design fea-
tures (i.e. grill design, light-cluster design and location and the combination of 
these) in providing opportunity for a preferred design direction to emerge.

At some point in the session the designer switches attention from a focus upon 
exterior design to the cabin’s interior (Fig. 4).

This shift in focus may have happened as a result of the larger illustration of the 
truck’s front end (Fig. 3), indicated by the small arrows at the bottom left corner of 
Fig. 4 (boxed outline) and pointing from the exterior design to the interior.

As indicated in Fig. 4, reasoning may have shifted towards the exploration of 
ideas towards a different aspect of the design. Having been facilitated by the more 
detailed sketch of the truck’s exterior, this shift in focus is an example of how 
sketching acts as catalyst for the designer’s attention and interest. Rather than, or as 
well as, the designer deciding what aspect of the design to work upon next, it appears 
it is expression of intent that may have prompts a shift of focus from one aspect of 
the design solution to another. In other words, as thoughts are expressed through 
sketch representation, these expressions allow the designer to see further possibili-
ties for development. In this the act of generative expression through sketch repre-
sentation appears instrumental to the exploration of potential solution candidates. 
The sketch illustrations presented in Fig. 4 indicate how the expression of a poten-
tial solution provided the designer something to hold on to as anchor during design 
ideation. These same representations of design intent also appear to provide oppor-
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tunities for reflection and further exploration along different dimensions of the 
design; as indicated through the designer’s shift in focus from the external to inter-
nal cabin design.

Adopting a definition of design as a requirement to transform the existing to a 
preferred situation within the context of an indeterministic design process, the 
sketch representations illustrated in Figs. 1, 2, 3 and 4 can be positioned as a natural 
response to this requirement. Due to the indeterministic nature of design, it is 
through these types of expressive and underdetermined conceptual representations 
that the designer is able to resolve indeterminacy while, at the same time, readjust 
as required a design direction.

Fig. 4 Conceptual design ideation, focus of attention (detail of sketch 1)
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As illustrated in Figs. 1, 2, 3 and 4, our current thesis of design representation 
through sketching as instrumental to concept ideation focuses upon the iconic or 
figural (Goldschmidt 1997) expression of solution ideas so often seen as synony-
mous with design activity. That is, representations that attempt to approximate the 
attributes of potential transformative design propositions on one or more dimen-
sions of interest (Ulrich and Eppinger 2012). The Ulrich and Eppinger’s (ibid) 
notion of a dimension of interest is particularly suited to the current discussion of 
sketching in its reference to the ways in which sketch representation may attempt to 
approximate the physical, functional or use characteristics of solution ideas. In the 
example sketch work above, we see how different aspects and attributes of the 
design, in different combinations, are considered at different levels of detail. In this, 
the dimensions of interest, and the level of fidelity at which they are considered, are 
incrementally progressed during ideation. It is through these sketch expressions, on 
different dimensions of interest and levels of detail, that the designer appears able to 
assess the potential of solution candidates as drivers for preferred transformation.

Of course the media through which a sketch is made may influence the ways in 
which the representation expresses design ideas. For example, the use of digital 
graphics tablet compared to paper and pencil may influence the kinds of representa-
tions made and so the ways in which they express design intent (Self et al. Self et al. 
2014). Although we admit the potential influence media of expression may have 
upon the designer’s engagement with and assessment of solution ideas, we see a 
focus upon media as limiting. This is because we are then left with the media in 
isolation. For sketching, like any other tool or media, is only a tool in-so-far as it is 
used as such to achieve its purpose. In the case of conceptual sketching, the aim is 
expression of preferred transformation. A tool-focused approach (i.e. investigating 
the influence of media upon conceptual design ideation) results in circular argu-
ments on the strengths and limitations of media of representation, with little account 
of the designer’s critical role as driver for the expression of and reflection upon 
intent through design representation.

As such we do not attempt to conceptually split sketching as tool of design rep-
resentation from the sketcher. Instead we use the term sketch representation as con-
struct to indicate an interaction between designer and sketching as means of design 
expression. In so doing we focus upon an understanding of sketch representation as 
it relates to a particular type of generative reasoning during conceptual design.

Thus we define the scope of our definition of sketch representation as an act of 
representation that attempts to approximate the physical, functional or use charac-
teristics of a solution candidate(s) for the purpose of assessing potential for pre-
ferred transformation. We do not deny the importance of other forms of design 
representation (written, oral, models, prototypes, etc.). However, here we focus 
upon sketch representation as the figural expression of dimensions of interest, offer-
ing potential for a greater understanding of sketching as a mode of expression syn-
onymous with design activity.
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4  Sketch Representation, Problem Definition and Solution 
Ideation

Central to design as defined by the transformation of existing situations into pre-
ferred states, is the notion of the ill-defined design problem. Ill-defined (or ill- 
structured) problems stand in opposition to well-defined (well-structured) 
problems. A well-defined problem is one in which the initial state is known, means 
to arrive at a solution (e.g., algorithms, sets of rules) are given, there is a clear goal 
state, which can be satisfied by a small and limited number of solutions, often only 
one. In contrast, for an ill-defined problem the initial state may be vague and lack-
ing information, there is no given algorithm towards arrival at a solution, and the 
goal state is not known in advance but evolves in the course of solving the problem. 
The number of possible solutions may be very large (Holyoak 1990; Reitman 
1964; Simon 1973). Dorst (2003, 2006) discusses the designer’s interpretation of 
design problems, defining ill-definedness as the under-determination of design 
problems. Perhaps a useful way to understand this ill-definedness is to contrast 
design problems with the game of chess. As discussed by Dorst (2003), a chess 
problem can be described as well-structured in that the chess board, as well as the 
possible moves of all the pieces, is known a priori, with their own known affor-
dances and constraints, within rules that are understood beforehand and applied 
during the course of the game. In contrast, none of the structure or rules for pro-
ceeding exists within a design problem. As Dorst goes on to discuss, “there is no 
fixed playing surface in design: we design in the real world, so outside influences 
can disturb our plans at any time” (Dorst 2006, p22). This ill-definedness also 
means that the perspective adopted in attempting to understand the ill-defined 
design problem will implicate how both the problem is seen and the nature and 
direction of potential solution ideas.

Through his work on the nature of design problems, Dorst (1996, 2003, 2006) 
attempts to express the underdetermined character of the design process in its 
central concern for exploration toward the identification and development of an 
appropriate solution. The notion of under-determination, then, is underpinned by 
the ambiguity of the initial design problem. As a result the knowledge and reasoning 
applied to the solution of design problems must necessarily provide opportunities to 
define and redefine the nature of the problem. This, Dorst (op cit) suggests, not only 
requires an analysis of the problem itself, but is also critically dependent upon the 
proposition, by the designer, of potential transformative solution candidates. That 
is, the nature of the design problem, as ill-defined, implicates directly the generative 
nature of designing (Cross 1990). Thus, the very indeterministic character of a 
design problem requires attempts made towards its resolution in order to frame the 
problem in a more manageable way. A similar view can be found in Goldschmidt 
(1997). In this we make the case for the generative act of transformation as a means 
through which ill-defined design problems may be addressed. Adopting this 
position, the importance of generative solution ideation in pursuit of preferred 
transformation becomes clear. For, if potentially numerous solution directions exist, 
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the designer is left with little alternative than to engage in solution ideation as means 
to help define the initial design problem.

In this way, generative design solution ideation is not only a means to propose 
and develop appropriate solution ideas, but fundamental to understanding the ini-
tially ill-defined design problem (Cross 2011). This implies that the problem and its 
resolution are related in that they do not exist outside one another. Rather the nature 
of the design problem may only emerge from attempts made at its resolution.

For example Kruger and Cross (2006), in a study to examine solution versus 
problem-driven design strategies, observed that generative design was the most fre-
quently engaged activity during conceptual ideation. However, their study also indi-
cated the ways in which increased solution ideation provided opportunities for 
problem definition. Bjorklund’s (Björklund 2013) investigation noted how more 
experienced designers tended to be better able to form a comprehensive mental 
representation of the design problem as a result of their solution attempts. This in 
turn appeared to provide opportunities for increasing proactive behaviour and a 
resulting increase in solution possibilities. Likewise, Darke (1979) indicates a rela-
tionship between the designer’s initial framing of the problem as a primary genera-
tor. This Darke (ibid) describes as the departure point for transformative solution 
ideation, “When confronted with a new design situation, the designer imposes 
images of possible solutions to it…thus directing the actual development of the 
product form” (ibid, p38).

As a further example of how sketching provides the means through which a 
direction may be established in response to an ill-defined design problem, and how, 
the designer may apply knowledge to the design situation through heuristic strate-
gies, Fig.  5 illustrates the exploration of potential solutions for a new product 
concept.

Taken from a case-study of the design and development of the Oxo Good Grips 
range of kitchen utensils (ibid), the Bottle Stopper/Opener sketches, illustrated in 
Fig.  5, express ideas towards a new product as part of a range of kitchen tools 
designed to address usability problems with existing designs in the same product 
category.

From top left (Fig. 5) it appears the designer begins to express potential solution 
ideas through sketches, illustrating the form of the stopper/opener’s head as a flat-
tened, bulbous and curvilinear form. A tapered stopper shaft is also included with 
three ridges expressed half way down its length. In these representations it appears 
the designer makes an initial attempt to express the form of a potential holistic solu-
tion. Three further sketches are included to the right of the larger sketch, illustrating 
a spherical head to the stopper and a concave lip between stopper head and shaft. 
The single annotation ‘fingers’ is added to the uppermost sketch. Here it appears the 
designer considers the problem of grip and leverage. Through these three further 
sketches the potential solution of a concave under-ridge is evolved and reflected 
upon.

In the second sketch from top right, a void space or hole has appeared in the head 
of the stopper. The design of the finger-grip also appears to evolve from a concave 
ridge to a short, thin line-like form. Looking down the page at the sketches below 
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Fig. 5 Early sketches to explore potential solutions towards a new product concept (Industrial 
Design Society of America 2001, 16–19)
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(Fig. 5) we see the conical hole is a feature maintained and developed. Further, a 
larger sketch (upper right), is produced together with an illustration of a bottle neck, 
top and three arrows; two running down the stopper head and a further arrow run-
ning up. The short annotation ‘space for finger grip + or bottle top pry off feature’ 
completes the sketch illustration. It appears the designer is considering the potential 
of the head and neck of the stopper to provide the added function of a bottle opener. 
In this way the designer appears to apply knowledge of both materials (Fig. 5, anno-
tations indicating material choices) and heuristic strategies to address problems, and 
their associated solutions, related to interaction possibilities (expression of hand 
and grip alternatives). The sketch expressions of design intent are instrumental to 
this process in that they facilitate the application of knowledge of materials and 
interaction possibilities in the proposition of and reflection upon potential solution 
ideas. For example, the sketches in the lower set of illustrations (Fig. 5) appear to 
indicate a continuation of thoughts towards addressing problems around leverage 
and grip through the proposition of a ‘dual-use’ design.

In a further example of how the exploration of different solution ideas through 
sketch representation provides opportunities for resolving the indeterminacy of con-
ceptual design ideation, Fig. 5 (lower set of sketches) indicates consideration of the 
opener function as the designer explores combining the finger-grip feature with the 
bottle opener. The head of the stopper/opener is also now expressed as a more bul-
bous, spherical form and the tapered shaft of the stopper shows a progression of 
detail in the depiction of a lifted lip or ledge, upon which an outline of a bottle is 
depicted. In this the designer appears to consider, in more detail, how the problem 
of the opener function may integrate with other design considerations (i.e. use and 
form). Here again, a relationship between the identification of a solution direction 
and exploration of potential ideas facilitated through sketching, provides the 
designer the means through which the uncertainty of the situation may be controlled 
while, at the same time, leaving room for further exploration, as seen through the 
designers’ lateral transformations of ideas towards various opener designs.

By way of a further example of how sketching has provided opportunities to 
apply knowledge to the design situation in this case a, “metal ring with two hooks 
to pry off bottle tops” is added (Fig. 5, lower series of sketches, annotation next to 
one of the sketches). Although comparatively ambiguous in their representation of 
detail, these sketches appear to provide space for the designer to continue to evolve 
an understanding of how the opener may be integrated within the design to address 
use and functional issues associated with the combination of the opener and the 
stopper functions. In this sketching appears to provide a catalyst for the designer to 
apply knowledge of materials and interaction possibilities to a developing design 
solution.

However, the designer’s sketch work does not attempt to propose resolutions to 
existing, well understood problems, but instead indicates an evolution of problem 
definition in parallel with solution proposition. For example, the problem of how to 
pry off a bottle top leads to the generation of a potential metal ring solution expressed 
as sitting under the head of the stopper. This problem is itself a product of the propo-
sition of a potential design direction in the integration of a dual function. Likewise, 
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the idea of the opener function appears to emerge from the sketching itself, rather 
than be pre-defined beforehand, or pre-existing in some way.

Two sketches in the lower set (Fig. 5) show the stopper design held in hand, and 
a further elevation sketch of the head of the stopper in use over a bottle-top. As 
before, in these sketches it appears the designer has continued to consider problems 
related to grip and leverage to explore the potential of using the hole in the stopper 
head as an opener (as an alternative to the aforementioned metal ring). In this it 
appears the expression of solutions through sketch representation have provided the 
designer opportunities to both explore the potential of solution ideas and identify 
sub-problems related to these solutions.

Throughout the sketches illustrated in Fig. 5, a progression of ideas is clearly 
evident through a continued identification of and attempted resolution for associ-
ated problems. That is, solution proposition and the identification of potential issues 
appear to evolve together, with solutions explored in terms of their associated prob-
lems related to function and use. Within this an evolution the sketch work indicates 
how both knowledge of materials and experience-based heuristic strategies are 
applied in an attempt to address problems around user interaction and their associ-
ated solution possibilities. The expression of ideas as sketches and illustrations 
appears to facilitate the application of knowledge in the establishment of the overall 
design direction for the Opener/Stopper concept.

5  Understanding the Benefits of Sketch Representation

As indicated by the ideation work illustrated in Figs. 1, 2, 3, 4 and 5, sketch repre-
sentation continues to relate to solution ideation as means through which a designer 
is able to both initiate the search for potential solution candidates and reflect upon 
implications for the nature of the design problem. Representations thus also appear 
to be both internal and external. The former describes how representations may be 
generated internally in visual mental imagery in response to the design situation 
(Goldschmidt 1991). Visual imagery is an innate cognitive capability that enables us 
to create representations of things that are not present in our visual field, including 
things that do not exist (Kosslyn 1996). Therefore imagery has an important role in 
creative endeavors such as discovery, invention and design. The sketch, on the other 
hand, works as external expression. However, these two forms of representation do 
not exist outside one another. The designer does not externally represent ideas as 
sketches held in the mind. Instead the two modalities of representation work 
together, as external expression of design intent influence the internal representation 
of ideas and vice versa. This is seen in Fig. 5 as the designer appears to express 
design intent as external sketch representation before progressing initial ideas 
through alteration and revision of design features related to the use and function of 
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the stopper/opener concept. Through the external representation of intentions as 
approximations of potential solutions, which in turn influence internal mental imag-
ery, the designer moves across and between problem and solution spaces in pursuit 
of preferred transformation.

Schön’s (1983) reflective paradigm for understanding design activity appears to 
add weight to our thesis in its focus upon the reflective and constructed relationship 
between design problem definition and solution ideation. That is, the designer must 
reflect-in-action upon the appropriateness of solution intentions in terms of their 
ability to potentiate preferred change. He refers to sketching and drawing as the 
designer’s conversation, or dialogue, with the situation. Lawson (2006) also dis-
cusses the importance of a reflective ideation. From this perspective, the act of 
sketching is seen not as an externalisation of pre-existing ideas, but part of an inter-
action between the designer’s internal representation of potential solutions and their 
external expression as sketches and illustrations. In this way, the designer is able to 
reflect-in-action upon sketch representations, where the representations themselves 
facilitate talk-backs, providing the designer opportunities to evaluate, revise and 
progress conceptual design ideas in light of issues emergent from and communi-
cated through the sketches themselves. We propose to broaden the metaphor of 
conversation to include the relationship between designer and situated act of trans-
formative design as it captures a requirement for transformation to proceed only 
through the proposition of and reflection upon externalised solution attempts. A 
conversation on the subject of appropriate transformation.

Dorst and Cross (2001) describe a co-evolution of the design problem and its 
resolution as the designer’s ability to define core aspects of the design problem, 
leading to a crystallisation of a core solution, which in turn alters the designer’s defi-
nition of the original problem. In this sense, co-evolution is a result of the ill-defined 
design problem. As the problem is not fixed, the designer is provided room to 
dynamically interpret both the problem itself and the kinds of solutions that may 
effectively address it. In the proposition of solution ideas the designer may realise 
that an interpretation of the problem may require revision, because the concept solu-
tions do not appear to appropriately address the problem as defined. This then 
requires both a revision of how the problem is interpreted, together with the approach 
taken to its resolution. Thus, design problems and their associated solutions are 
related in that the nature of the problem is revised in response to attempts made 
towards its resolution.

Again, this appears to be the case in the design work illustrated in Fig. 5, and the 
designer’s apparent identification of potential solutions together with their associ-
ated problems. This process of co-evolution thus provides opportunities for creative 
insight when a problem and potential solution align to create a frame within which 
subsequent, more refined, ideation may then proceed, as seen in the identification of 
a stopper/opener frame (Fig. 5). This then provides direction for all further ideation 
work.

Sketch Representation and Design as Generative Transformation
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Usefully, Dorst and Cross (ibid) provide the metaphor of a bridging exercise 
between problem and solution spaces, with the strength of the bridge providing 
opportunities for more relevant or appropriate solution ideas to emerge. In a study 
by Kruger and Cross (2006) a requirement to engage in solution driven activity 
appeared to provide greater opportunities to identify new problem related 
 requirements during solution ideation. Likewise, Bjorklund (Björklund 2013) points 
to the ability to reason between a problem and its resolution as leading to more 
proactive activity, in turn allowing opportunities for increased options to emerge. 
Dorst (2006) appears to go further in suggesting that the design problem does not in 
fact exist as an objective reality. Rather it is seen as the amalgamation of different 
problems, with the kinds of reasoning required described as a breakdown in the 
normally fluent problem solving process resulting in opportunities for subjective 
interpretation and choice in the direction of transformation.

Thus sketching is able to bridge between problem and solution spaces in that it 
provides a means through which solution intent can be externally expressed. These 
expressions, or external representations, seen in the conceptual work illustrated in 
Figs.  1, 2, 3, 4, and 5, provide opportunities for greater definition of the design 
problem through the proposition of and reflection upon sketch representations. 
These representations then serve as means to evolve a potential design direction (as 
seen in the truck design work illustrated in Fig. 1 and as also illustrated in Fig. 5, 
with the problem of developing a new user-friendly stopper which doubles as an 
opener).

It is only because of the ill-definedness of the original problem that the designer 
is provided the space to reconstruct both the problem and solution in a new creative 
way, providing opportunities for better alignment. The ambiguous and incomplete 
character of the sketches illustrated in Fig. 1 also appear particularly apt in provid-
ing opportunities for the assessment of alignment, while at the same time allowing 
space for reinterpretation. In this the designer’s ability to see problems as ill-defined 
is critical. This is because only through the building of alignments between a new 
interpretation of the problem and potential solution ideas, can creative (new) trans-
formations begin to emerge.

As indicated in Figs. 1, 2, 3, 4 and 5, sketch representation as approximation of 
potential solution ideas appears effective because of the requirement to evaluate the 
potential of solutions against opportunities for preferred transformation, while at 
the same time offering a means to realign the ways in which the preferred is assessed. 
Sketch representation thus acts as facilitator for understanding the potential of solu-
tion ideas because the representations themselves provide the designer opportuni-
ties to read into or see information expressed within them, which they would not 
otherwise be able to see, and which may then point towards potential directions for 
further development.

Goldschmidt (1991) proposes that in design reasoning there are two modes of 
argumentation: seeing as, relating to the physical properties of the emerging design 
solution, and seeing that, which pertains to the rationale, often functional, for the 
choice of proposed physical properties. Both are revealed through sketching, which 
either expresses intention or serves as the basis for feedback. For example, when an 
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architect says “this wall should be made of transparent glass, to enable visual 
continuity with the space outdoors,” two arguments are put forth. The first is a seeing 
as argument – a glass wall. The second is a seeing that argument, which provides a 
rationale for the choice of glass – the ability to see through it, thus creating a desired 
visual continuity between indoors and outdoors.

Sketch representation supports reflection upon the suitability of propositional 
solutions, which may otherwise remain undiscovered, while concurrently refining 
the criteria through which suitability is assessed. Thus, it is a particularly effective 
means to readjust alignment in the co-evolution of problem and solution. This, we 
would suggest, is the central relationship between design sketching and design 
reasoning during concept design. With assessment continually readjusted in light of 
the sketch representation’s ability to provide opportunities for (re)interpretation, 
ideation work through sketching provides the most opportune circumstances for 
bridge-building between design problems and their solutions.

We contend that sketch representation provides opportunities and departure 
points for understanding designerly reasoning and knowing, with the potential to 
provide insights into what it means to design and contribute to efforts aimed at 
building a coherent philosophy of design.

More work is now required to understand the role sketch representation plays 
during conceptual design ideation. We believe the study of sketch representation has 
much to offer in developing an understanding of, for example, how design is 
assessed, the nature of design expertise, designerly ways of knowing and the role 
generative ideation plays in creativity. Therefore, sketch representation’s instrumen-
tal position as facilitator for conceptual design and, as we have shown, its relation-
ship to the indeterminate requirements of conceptual ideation clearly warrant its 
recognition in any endeavour to establish the foundations for a philosophy of design.
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Models in Engineering Design:  
Generative and Epistemic Function  
of Product Models

Claudia Eckert and Rafaela Hillerbrand

Abstract Engineers interact with their products and processes largely through 
models, however rarely reflect about the nature of these models and how technical 
possibilities and actions are affected by the models’ properties and characteristics. 
Models in engineering describe the product as well as its generating process, but at 
the same time also shape and create them. This clearly distinguishes them from 
scientific models that primarily aim to describe a certain target system. While over 
the last decade, there has been a growing body of literature on models in the sci-
ences, much less research has been done on models in engineering design. In this 
chapter we aim to fill this gap by taking a closer look at models in engineering 
design from an epistemic point of view. In particular we suggest a classification of 
different types of models used in engineering design and compare them to models 
used in scientific research. Thereby we do not aim at an encompassing map of mod-
els in engineering practice, but we aim to identify key categories of models with 
regards to their relationship to their targets. We contend that the functions of models 
in engineering design cannot be fully captured when focusing on the representative 
aspects of models alone as done in contemporary philosophy of science.

Keywords Models · Models in science · Engineering design · Representation

1  Introduction

In engineering design, engineers interact with their products and processes largely 
through models, however rarely reflect about the nature of these models and how 
technical possibilities and actions are affected by the models’ properties and 
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characteristics. Arguably, the design process can be seen as a process of creating, 
manipulating and using models during which the models themselves evolve and are 
repurposed multiple times. Both ‘design’ and ‘model’ are ambiguous terms in a 
very similar way (Poznic 2016). Both terms can be used to devise or plan a product 
(designed artefact/design or model) or a process (designing or modelling). This 
paper focusses on product models used in the design of physical engineering 
products, where often very complex physical products are created to meet physical 
requirements. By contrast software design is not concerned with a physical product 
unless it is embedded in one, so that some of the arguments discussed in the paper 
don’t quite fit software engineering. While process models play an important role in 
design and raise interesting epistemic questions (see Eckert and Stacey 2010) they 
are beyond the scope of this paper. However unlike the science community,1 the 
engineering design community has a strong interest in process models (see for 
example Browning and Ramasesh 2007; Wynn 2007).

Divergent interpretations of the context, content, purpose or role of models are a 
significant cause for (sometimes unnecessary) iterations in design processes; and 
therefore has a profound effect on both the product, and the effectiveness and effi-
ciency of the process. Iteration plays an important part in exploring design alterna-
tives and resolving resolve problems arising in design process (Wynn and Eckert 
2017). For example designers create multiple models of the shape of a consumer 
product like a vacuum cleaner to discuss alternatives with each other. These may be 
in the form of sketches, technical drawing, computer aided design (CAD) models, 
or so-called blue foam models that are rapidly cut out three-dimensional shapes. 
Designers run focus groups with users to understand their responses to the product 
and find potential requirements they might have overlooked. However, iterations 
take time and resources and can jeopardize refining the design at the end of the 
process. Such iterations often arise from incomplete or ambiguous information con-
tained in the models (Stacey and Eckert 2003), as well as a lack of understanding of 
the nature of models and the relationship a model has to reality (Eckert and Stacey 
2010). Hence there is some hope that a closer look and better grasp of the modelling 
involved improves the whole design process.

Models also play a fundamental role in the sciences. They are central epistemic 
and pedagogical devices in the process of scientific discovery. For example, the 
standard model of particle physics provides the current standard explanation and 
understanding of the most fundamental physical processes at subatomic scale.2 
Bohr’s model of the atom by contrast, which describes the motion of the electrons 

1 The philosophical literature does not dwell on the details of modelling the scientific practice. 
Scientific processes are discussed today rather in the context of the sociological study of science 
and technology. An example provides the actor-network theory that originally aims to describe 
processes of innovation and knowledge-creation in science and technology (e.g. Latour 1987). 
Psychological studies of scientific processes, e.g. Dunbar (1997) has been picked up in the artifi-
cial intelligence literature and in creativity research (e.g. Sawyer 2011; Holyoak and Thagard 
1997).
2 Notwithstanding its name, the standard model is often seen also as a theory. We will briefly turn 
to the intricate relationship between model and theories in the following section
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around the nucleus in analogy to the motion of the planets around the Sun, is clearly 
outdated. However Bohr’s model still proves useful in teaching science and thus 
even today fulfils a pedagogical function. It helps to understand, for example, as to 
how the subatomic movement is different from the classical planetary motion in that 
electrons do not move on fixed orbits.

While over the last decades, a growing body of literature on models in the sci-
ences emerged, much less research has been done on models in engineering design. 
In this chapter we make a first step to fill this gap by looking at the epistemology of 
design from the model point of view. One of our guiding questions is whether and if 
so what the engineering design literature can learn from the models in science debate 
and conversely how philosophy of science can learn from design. In science as well 
as in engineering, various different objects function as models: From concrete mate-
rial objects like scale models or animal models in the life sciences, where living 
special-breed animals are used to test for example drugs in place of the human organ-
ism, to abstract models that make use of mathematical equations or computer simula-
tions. However there are also seeming differences between models in science and in 
engineering design. For example, engineering models typically model specific 
designs. Only rarely are engineering design models created with the intention of 
reusing them. Nonetheless, in practice the models will often be re-used in different 
circumstances from the original model. This may lead to problems and iterations in 
the design process as they were described above. At first glance, models in the sci-
ences seem to be of a different sort. They often model repeatable and repeated phe-
nomena, such as gravitational forces between two massive bodies. These models are 
usually on a rather high level of abstraction. However these are only one type of 
models used in the sciences. Also here models are sometimes constructed for a spe-
cific phenomena and a much lower level of abstraction. These models are often not 
intended to be reused. Examples can be found, for example, in the geosciences with 
models to explain specific rock formations or models for climate change. Just like in 
engineering practice, these models can get reused despite not being set up for reuse.

Philosophy of science has traditionally been very strongly influenced by physics 
as many of the philosophers of science themselves have a background in physics. 
However, in recent years the interest of philosophers in other sciences has grown. In 
particular climate science with its mixed methods and clear societal need has 
brought new issues into focus. The physics focus of philosophy of science suits 
reflection on the aspects of product models in engineering which are concerned with 
the physical properties and behaviours of products and their components. Modelling 
of physical properties of products have become a mature area and is now well sup-
ported with computer tools and modelling techniques. In recent years there has been 
a shift from thinking of engineering products only as physical products to thinking 
of them as socio-technical systems, which interact with humans and the environ-
ment. The behaviour of both humans and environment is increasingly modelled 
explicitly and often simulated in computer systems.

In studying models in design, the paper is organized as follows. In Sect. 2 we 
give a short overview over the philosophical discussion on models in science. 
Section 3 reviews the literature on models in design and tries to draw a first 
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 comparison to models in sciences. In Sect. 4 we develop a classification of models 
in design and zoom in on differences and commonalities between models in design 
and models in the sciences. Just as in the sciences, models in design represent a 
certain target system. However in design, models fulfil also other central purposes 
that cannot be reduced to their representative function alone. We refer to this as the 
generative function of models. Quite generally, however, most of the seeming dif-
ferences between models in science and models in design prove on closer inspection 
to be differences in degree rather than differences in principle. Nonetheless aware-
ness about these difference helps to understand better the design process as well as 
the sciences. The paper finishes with a conclusion in Sect. 5.

Before we begin our discussion, allow us a word of precaution. With this paper 
on models in design we want to reach to two rather disjoint communities: philoso-
phers of science and engineering working on models as well as design scholar. The 
review on models in philosophy of science as well as on the use of models in design 
will thus at times remain cursory or introductory for one of the audiences.

2  Models in the Sciences

2.1  Models in Science and Models in Philosophy of Science

We can find a whole plethora of models in the sciences. Hesse (1963), for example, 
distinguishes between material models and formal models, where the latter can be 
analytic or constructive models. Examples of material models range from Watson 
and Crick’s original tangible model of the DNA as a double helix, to animal models 
as used in the life sciences. Analytic models are mainly mathematical models. 
Examples comprise the standard model in particle physics, or the Black-Sholes 
model of the evolution of asset (e.g. stock) prices over time. Though of course here 
the mathematical equations are essential, most authors do not equate the model with 
the mathematics, i.e. the equations, alone (e.g. Frigg 2010). These analytic models 
are contrasted by constructive, i.e. computational models. Today, Hesse’s two-fold 
distinction is sometimes replaced by a threefold one where computer simulations 
are explicitly distinguished from mathematical models (e.g. Weisberg 2013). A lot 
of the models that are implemented on a computer are first formulated as continuous 
mathematical equations. Take as an example the origins of lattice gauge theory. It 
originated in the differential equations of quantum chromodynamics. Computational 
models, however, often refer to those models that are first formulated in a discrete 
way, apt for direct numerical implementation. Paradigm example are the Schelling’s 
Segregation Model or The Game of Life. Models that are first formulated in a 
discrete way are referred to as “discrete” models, while models consisting in dif-
ferential equations that are then implemented numerically are referred to as “con-
tinuous models” (Hartmann 1996). Note that in Weisberg’s or Hartman’s sense, 
simulation models do not have to be numerically implemented or implementated on 
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a computer. What is at the heart of a simulation model is that it mimics dynamical 
aspects. An example for a non-numerical simulation provides the FloWave Ocean 
Energy Research Facility at the University of Edinburgh, a large scale testing facil-
ity, which simulates waves and currents for marine energy devices.

While models have always been part and parcel of scientific reasoning, it took 
the Philosophy of Science a long time to recognize the importance of models in the 
scientific process. One reason for this may be philosophers’ preoccupation with the 
context of justification. This detracted attention from actual scientific practice in 
which models are central both in theorizing as well as in experimenting. Moreover 
philosophers of science focused for a long time on those natural sciences where we 
find elaborate theories. For long (theoretical) physics seemed philosophers’ favou-
rite pet. Not surprisingly theories in physics and often natural laws were seen to be 
at the centre of scientific activities, while models were treated merely as orphans. In 
the few exceptions in which classical philosophy of sciences discusses models, 
mechanical as well as mathematical models were seen as inferior to theories and 
even as a disturbance of scientific reasoning (e.g. Duhem 1954).

Arguably this changed at least for abstract models with the so-called semantic 
view of scientific theories. While the alternative conception of theories, the so- 
called syntactic view of the logical empiricists, perceived theories as axiomatiza-
tions in first-order logic, the semantic view interprets a theory as the sum of all its 
models, where a model is an interpretation on which all the axioms of the theory are 
true. This notion of a model derives from mathematical logic, and in this sense a 
model represents a particular theory. Consider as an example Newton’s laws and 
theory of gravitation. Then the model of the Earth moving around the Sun can be 
seen as one instantiation of this theory. Note that the semantic account of model 
coming from a mathematical understanding of models may seem far off the way 
scientist themselves use the term model. But in this way, the shift to a theory’s mod-
els still allows for the axiomatization of a theory and for the syntactic view, while at 
the same time it solves certain problems that plagued the syntactic account. For 
example, the sentences that form the theory in the syntactic interpretation are unin-
terpreted and need to supplemented by so-called correspondence rules. These assign 
empirical meaning to the theory’s theoretical terms. These correspondence rules, 
however, may not be uniquely defined nor can they be specified in every context. 
For the semantic view, on the contrary, the theory is a set of its models as the struc-
ture is already interpreted. One and the same theory may be formulated in different 
languages as long as its models are the same. There is hence no need for correspon-
dence rules.

The semantic view was developed by Suppes (e.g. 1961, 1962) and later Suppe 
(1977) and has many followers. Though they all defend various different versions of 
the semantic view of theories and as such also different notions as to what a model 
is exactly, they all agree that models are the central unit of scientific theorizing. As 
a logic notion, the term model is defined in terms of truth here: A model of a theory 
is defined in such a way that all the theory’s axioms are true. In these accounts mod-
els are seen to derive (more or less) straightforwardly from some overarching theory 
(e.g. Suppes 1962; Mayo 1996). For example, the model of the Earth’s motion 
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around the Sun is seen as the interpretation of an abstract calculus, in this case 
Newton’s theory and Newton’s law of gravitation. The model is then interpreted as 
a realization of the more general theory, and the set of all its models is the theory. 
All proponents of the semantic view agree that models are as a whole non-linguistic 
entities, but what they are exactly varies. For Suppes, whose approach we mainly 
followed in this short sketch of the semantic view, models are set theoretical struc-
tures, while for example van Fraassen (1980) views them as possibilities of how a 
possible state space evolves.

2.2  Models after the Practice Turn

The semantic concept of a model carries over directly from logic and seems to not 
be apt to accommodate all the various ways in which scientists use the term model. 
First of all, it seems impossible to extend it to concrete models like the mouse 
model, i.e. using standardised lab mice as a model for humans. But even for abstract 
models the semantic view seems sometimes far from the lab practice. For example, 
unlike in the semantic view often models do not derive in a straightforward way 
from theories. Further specifications are needed. This even holds true for the seem-
ingly simple model of the Earth’s movement around the Sun. In applying the theo-
retical knowledge to the planetary system, a lot of simplifying assumptions have to 
be made: Other gravitationally interacting bodies (e.g. planets, the Earth’s moon, 
asteroids) are neglected; the bodies are assumed to be perfectly spherical; and the 
mass distribution inside Earth and Sun is assumed to be homogenous. All these 
assumptions do not follow in any straightforward way from the theory. They are 
additional modelling assumptions, independent of the theory. One example is the 
assumption that the mouse model, the actual mice used in a laboratory experiment, 
indeed mimics human bodies well enough so that they can be used to predict human 
responses to the tested drug. No theory supports this claim.

With the so-called practice turn, which began in philosophy of science around 
the 1980s, philosophy of science got more attentive to the actual practices with their 
fields of studies. Arguably this turn led philosophers to more caution about theoriz-
ing what scientists actually do. For sure, this turn led philosophers to engage more 
with the actual practice of scientists and reconstructions for actual work. These case 
studies gained more attention and with them various other areas of science, from the 
Life sciences to economics, come into focus. As a consequence, many contempo-
rary philosophers of science turned away from the interpretation of models accrod-
ing to the semantic view. It got acknowledged that in many scientific contexts 
models are central epistemic tools that may not be subordinate to theories (e.g. 
Hughes 1999; Morrison 1999; Cartwright 1999; Suárez 1999; Bailer-Jones 2003). 
We follow these authors of the practice turn. Thus, unlike in the semantic interpreta-
tion, we see models (also) as non-linguistics entities. We will use the notion model 
of theory for the models of the semantic interpretation and now turn to what is 
known as models of phenomena. Such phenomena are “relatively stable and general 
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features of the world that are interesting from a scientific point of view and for 
empiricists have to be observable” (Frigg and Hartmann 2012). A typical phenom-
enon is the motion of the Earth around the Sun, but as philosophy of science after 
the practice turn opened up to various areas of sciences, such phenomena do not 
have to be repeatable or naturally repeated events, but may also be singular phenom-
ena like the world’s climate, a specific rock formation or the extenction of the 
dinosaurs.

Though this last sentence may be not worth much more than a footnote for phi-
losophy of sciences, it becomes crucial when comparing models in design to models 
in science: As already noted in the introductory section, at first glance there seems 
a difference between the universal models in science and the apt-for-purpose mod-
els in design. Indeed, design models are most often constructed with one particular 
design in mind, without the idea of re-using the model when constructing it. 
However, in practice they can often get reused later on. Models in science seem to 
be designed in an already universal way, for example the models of Newton’s laws 
and his theory of gravitation. A rather high level of abstraction assures here a kind 
of universality, a readiness to be re-used. But closer inspection reveals that also the 
sciences know models that are much less universal than the standard example of 
Newton’s gravitation and much less aimed at generalization and in this sense closer 
to models in design.

Next to models of phenomena, models of data are distinguished. Models of data 
transform the raw experimental data into interpreted data. Important steps are here 
the transformation of the so-called raw data by eliminating outliers due to disturbed 
or faulty observations etc. This step is referred to as ‘data reduction’ and essential 
in most experimental processes. The other essential step is ̀ curve fitting.’ For exam-
ple when observing planetary motions, first points that seem to be based on flawed 
measurements as they lie outside the range of all other data points are eliminated, 
then a smooth curve, e.g. an ellipse, is fitted to the remaining observational points 
(cp. Frigg and Hartmann 2012). Often the data models are much more sophisticated 
and particularly for complex experimental setups also entail what Morrison refers to 
as the experimental model, containing at least a model of the measuring apparatus. 
In the end scientists do not compare a theory to an observation, but models with 
models (Morrison 2009, p. 49): The model of a theory is tested against a data model.

Morgan and Morrison (1999) developed the influential “models as mediators” 
account. It contends that models are autonomous agents in that “(1) [they] function 
in a way that is partially independent of theory and (2) in many cases they are con-
structed with a minimal reliance on high level theory” (Morgan and Morrison 1999, 
p. 43). Models here can mediate between theory and the real world by virtue of their 
partial independence from high-level theory. The model of the Earth moving round 
the Sun illustrates this lucidly. As already pointed out, many assumptions, simplifi-
cations and idealizations enter the model that do not derive from the theory 
(Newtonian mechanics and Newton’s theory for gravitation) itself. Moreover, mod-
els are also partially independent from the raw data. Through this mediating role, 
models function as tools or instruments that enable us to learn more about both 
theories and the real world. Morrison (2009) argues that simulation models can 
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function as “measurement instruments” that enable one to extract information from 
the apparatus under consideration in an experiment. In this sense, simulation mod-
els function as “mediators” between the theory and the material system.

As will become clear in the following sections, we hold that the more vague use 
of the term model by philosophers of science after the practice turn, as depicted 
above, is not only more adequate for models actually used in the sciences, but also 
for models in design. Nonetheless the semantic view in which models foremost 
represent theories has contemporary followers. For example Fraassen (1980) or 
Giere (1988) defend special versions of the semantic approach. As they are also 
philosophers who have made the practice turn, their views on models may be seen 
as a way to combine the more formal approach to models of the semantic view with 
the more recent discussion on models. That sometimes models of theory as well as 
models of phenomena or data are combined in a single model, is illustrated nicely 
by global climate models that project the Earth’s climate over the course of the 
twenty-first century. Parts of these multi-modal models are derived in a more or less 
straightforward way from underlying theories, like the thermodynamics of the 
atmosphere. Other model part like modelling cloud formation and their interactions 
in the atmosphere are much more heuristic.

2.3  Models and Representation

With the above reconstruction of scientific practice as a model-based endeavour, it 
seems time to come back to the original mistrust that philosophers had of models. 
Some of their intuitions seem to be hard to deny. Models in some sense or another 
seem to be inferior to theories: They sometimes contradict accepted knowledge, 
they can be internally inconsistent, etc.

In order to capture how models can be more than merely heuristic devices despite 
all their shortcomings, the term representation was introduced into the model 
discussion. Models represent a phenomenon, some experimental data, or even a 
theory.

Models fulfil various different aims (Morgan and Morrison 1999), though argu-
ably, the representation of some target system seems is the unifying feature of all 
concepts of models we encountered: The target system may be a theory, a set of 
data, or a phenomenon. Let us now focus on models of phenomena. These represent 
some phenomenon as their particular target system. Such models are not only of 
instrumental use, but they want to mimic some aspect of reality in a certain way. A 
model’s target system most often is not the whole system under consideration, but 
only a certain aspect of it. Consider again the model of Earth around the Sun. The 
simple two-body model discussed above represents well the day–night cycle, but 
cannot account for most of the seasonal variation. Note that in representing a target 
systems, models of phenomena just as models of data make use of idealization and 
abstractions. In the Earth-Sun model we can explicitly formulate these assumptions 
and as to why these are valid, i.e. the forces exerted on the Earth by all other  celestial 
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bodies are smaller by order of magnitude than the force exerted by the Sun (cp. 
Hillerbrand 2015).

In contemporary philosophy, two accounts of how models represent can be dis-
tinguished: informational and pragmatic views. While informational views point to 
similarities between the model and the target system and put the relation between 
the model and target, understood as some form of structural similarity, at the centre, 
pragmatic account of representation holds that the (intended) use of the model by 
the scientists is prior to any established relation of representation (e.g. van Fraassen 
1980). Note that informational and pragmatic views are not mutually exclusive but 
can be seen as complementing each other (cf. Chakravartty 2010). As to what 
exactly this structural similarity is, there is no consensus in the literature. Formal 
notions of isomorphism, partial isomorphism, homomorphism, or other mathemati-
cal mappings have been suggested just the same as less formal types of similarity 
such as analogies, similes, or resemblances (cp. Poznic, in press). Hesse (1963), for 
example, has developed an account of how analogies can prove useful for model-
ling. She distinguishes between positive, negative and neutral analogies between 
model and target systems. Consider the mouse model. Then the positive analogies 
are the known similarities between target and model, i.e. a similar hormonal cycle 
between mice and humans. The negative analogies are those where we know that 
the model does not represent well the target system, i.e. when the mice in the lab 
experiments do not develop AIDS like humans do. Following Hesse, the really 
interesting things for scientific progress are the neutral analogies. These comprise 
all properties or relations of the model of which it is not known yet whether they 
indeed have a correspondence to the target system.

2.4  Computer Simulations in the Sciences

Computers takes centre stage in many areas of modern life, so also in sciences and 
engineering. So let us turn to this specific type of modelling in more detail. To dis-
tinguish simulations from calculations or equations used in analytic models 
Weisberg, Hartmann and others use the term simulation to denote the imitation “of 
one process by another” (Hartmann 1996; Weisberg 2013; Parker 2009). Here, ‘pro-
cess’ refers to some temporal sequence of states of a system, thereby stressing the 
dynamic aspects of (not only computer) simulations. By contrast, Humphreys 
(1991) adopts a broader notion of computer simulations: “A computer simulation is 
any computer-implemented method for exploring the properties of mathematical 
models where analytic methods are unavailable”. But computer simulations may be 
of great value even where analytic solutions are known, for example via computer 
aided visualizations. However, in design, the term “simulation” is mainly reserved 
for mimicking dynamics processes and we thus follow Hartmann’s definition given 
above.

Note that not all numerical investigations aim at “simulations” in the strict sense 
that refers to genuine dynamical aspects. But generally at least within the sciences, 
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the most interesting computer experiments, however, are simulations in the sense 
that they mimic a dynamic sequence of states. Note moreover that most scientific 
investigations seem to be concerned with dynamic processes. Even when explaining 
such stationary phenomena rock formation, for example, one often falls back on 
dynamic explanations and thus simulations in the standard sense.

Computer simulations are used for various different purposes and we want to 
distinguish different epistemic aims that computer models commonly fulfil in the 
sciences. These different epistemic aims are not limited to computer simulations, 
but can be extended to abstract or concrete models as well, and parallel to some 
extent the distinction of structure, function, and behaviour we will distinguish for 
engineering design models in the following sections. Here we take computer mod-
els as used in the sciences to elucidate the different aims. Following Hillerbrand 
(2012), we distinguish three types of computer models as regards their epistemic 
content or aim.

Proof` by Simulation This type of simulation refers to simulations that aim at infor-
mation about abstract, most often mathematical systems. Often the systems under 
investigation are differential equations that cannot or cannot yet be solved analyti-
cally. The search for finite-time singularities in the three-dimensional incompress-
ible Euler equations provides an excellent example where the numerical investigation 
of an abstract system, i.e. the Euler differential equation, is of practical importance 
for research in the empirical sciences, in this case fluid dynamics (e.g. Grauer et al. 
1998). In this first sense, simulations yield a (possibly preliminary) alternative for a 
lack of theoretical understanding.

Proxy-experiment Other simulations provide information on systems that cannot or 
cannot yet be accessed experimentally or are simply very hard to access in real labo-
ratory or field experiments. Examples here are very diverse. (a) Physicists may use 
this type of simulation for analyzing turbulent flows on scales too small to access in 
laboratory experiments, but information on the behaviour on these small scales is 
very important for refining or testing existing theories. (b) In numerical experi-
ments, certain aspects can be singled out that cannot be untangled in material exper-
imenting. When analyzing inertial particles in any sort of flow, for example, a 
numerical simulation has the advantage that one may focus on the particles’ inertia 
only while neglecting aspects like gravitational interaction or the particles’ finite- 
size effects that cannot be decoupled in real experiments. Moreover (c) the analysis 
of some real, i.e. material experimental data may rely on simulations, usually on the 
form of Monte Carlo simulations. In this sense, simulations may be seen as a (pos-
sibly preliminary) replacement of experiments.

Prognosis This third type of simulations may be seen as a kind of instrument for 
prognoses or forecasting. Here, simulations are used for predicting the behaviour of 
real, usually complex systems for which (a) no accepted analytic description exists, 
or for which we are (b) certain that the theoretical description implemented numeri-
cally is correct (within the desired precision). Typical examples for the former arise 
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in the engineering sciences and in weather and climate predictions, while the latter 
type is often studied in astrophysics (cp. Morrison 2009) or engineering sciences 
(see next section). Note that often, scientists use the very same simulation for vari-
ous purposes. Practically in applied sciences the aims of “proof by simulation” and 
“proxy experiment” seem to mix fairly commonly.

3  Models in Design

Engineers in all fields, from nanotechnology to household appliances to nuclear 
technology use a huge variety of models in the process of defining and evaluating a 
new product. They create models of components, of sub-systems, and of entire 
products: from sketches to computer models of parts, from scale models in a wind 
tunnel to prototypes to the actual industrially manufactured product. Throughout 
the design processes the models become closer to the final product as the process 
progresses. Models are fundamental epistemic tools for designers and engineers 
without which modern engineering would not be possible. While engineers use 
models all the time, they rarely theorise about models or modelling as such; how-
ever some sub-communities with a more mathematical background have engaged 
more than others. In the modelling and simulation community Tolk and Turnitsa 
(2012) assert “Modelling is the purposeful process of abstracting and theorizing 
about a system, and capturing the resulting concepts and relations in a conceptual 
model” (p. 2), while Pidd (1999) defines a model in operations research as: “an 
external and explicit representation of a part of reality as seen by the people who 
wish to use that model to understand, to change, to manage, and to control that part 
of reality in some way or other” (p. 120). Both of these definitions assume that the 
target of the model either exists or is well developed and highlight both abstraction 
and selection of relevant features as vital aspects of representation.

Design is often described as the co-evolution of problem and solution (see Wynn 
and Clarkson (2005) for an overview of general design models). While many design 
processes particularly in engineering start with a clear statement of the problem or 
specific requirements, the co-evolution paradigm captures the fluidity of many 
design processes. Only by looking at a potential solution, it is possible to understand 
whether the problem has been posed in a suitable way, which makes design pro-
cesses highly iterative. At the same time only by externalizing and reflecting over a 
potential solution it is possible to distance oneself sufficiently from an existing and 
just conceived idea to see another potential design in ambiguous or incomplete rep-
resentations (Schön 1984). This notion of design puts representation at the heart of 
design as a cognitive activity. This not only includes the representations designers 
actively generate, such as sketches, but also other products or past designs that act 
as models for products that are being designed (Eckert et al. 2005). Designers fre-
quently draw analogies to other designs or natural phenomena, that they are familiar 
with. In this case designers make a choice to use something as a model. As the target 
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is often only emerging, we argue that rather than something being a model of its 
target, it is people who decide that something acts as a model.

In industry this fluidity has to be managed, and design processes are structured, 
for example, into stages, work packages or milestones often associated with particu-
lar deliverables, which prescribe activities and the models generated through them 
(e.g. French 1999; Pahl and Beitz 1996). These processes are adapted for individual 
companies and typically disseminated throughout an organisation through high 
level process models. These are typically complemented by Gantt charts of the spe-
cific process activities and a multitude of plans generated by individual designers 
and team leaders (see Eckert and Clarkson 2010). The overall logic of most engi-
neering processes is one of fixing the overall design and concentrating on details as 
the design process progresses. However in practice both requirements and solutions 
change throughout the entire design process (Eckert et al. 2004). The options for 
designers to make changes become increasingly limited as key parameters or com-
ponents are frozen to fix dependencies between different parts of the design or to 
accommodate long lead times (Eger et al. 2005). Thereby the epistemic status of the 
model changes through the decisions that people take.

In engineering design as in science, models thus take centre stage: Consider for 
example a scale model of a car in a wind tunnel. This model is not meant to repre-
sent all aspects of the car on the street: It aims to represent the air flow around the 
real car, while other features like its driving characteristics or the noise inside the 
driver’s cabin are not targeted. Modelling involves a selection of the aspects of real-
ity that are represented. This example hints that though models in engineering may 
have a more instrumental character, the representative function is essential in order 
to ensure, amongst others, the instrumental success.

Unlike science, engineering design research does not have a large body of litera-
ture reflecting on the nature of models in design. Visser (2006) sees design as the 
construction of internal and external representations, which is influenced by the 
structure of the representations and the actions they afford. This point is also argued 
by Galle (1999), who rejects the view of design representations as descriptions of 
possible or future things to avoid implying the existence of such non-existent things. 
Design representations frequently have a dual role as a means of communication 
and a vehicle of exploration. The interpretations of representations depends on the 
viewpoint and background of individuals (Bucciarelli 1994). Other authors, such as 
Schön (1984) and Ferguson (1994) highlight the role of representations in the idea 
generating process of individuals.

Models of the design product which are used during the design process, are clas-
sified in the literature in many different ways according to their purposes. The clas-
sification of design model we want to suggest follows a classical distinction of 
aspects of a design into structure, function, and behaviour (Gero and Kannengieser 
2004; Umeda et al. 1996; Goel et al. 2009). Here structure is the physical elements 
of a product and the relations between them; function is the product’s purpose; 
behaviour refers to the actual behaviour of the design product, irrespective of 
whether this is a desired or not. These terms are interpreted in different ways (see 
Vermaas 2013) that in itself can cause problems in using models (see Eckert 2013). 
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For example function can be seen as the purpose of a product, e.g. the purpose of a 
hairdryer is to dry hair or to bring in profit, but its main action is to heat up air. 
However this discussion is beyond the scope of this paper.

We use the distinction between function, structure and behaviour to distinguish 
different design models. Models of the structure of the product range from simple 
product sketches to CAD models of parts to physical and virtual prototypes of the 
entire product. Models that express the function of the product often try to avoid 
presuming the product’s structure. For example a functional model for a car would 
include a function to “propel the car”, without making assumptions about whether 
the car is an electric car or has an internal combustion engine.3 Models of the behav-
iour of the product include simple performance equations, virtual analysis models, 
such as finite element models to carry out a stress analysis as well as detailed physi-
cal or virtual models to test the behaviour of the system. Many of the simulation 
models used in engineering model the structure of product in different circum-
stances to assess the behaviour of the product before it is built.

Note that the classification into one type of model is not necessarily unique. For 
example, during later stages of the product development process when the product 
is more or less defined, the same models can be used to describe and analyse struc-
ture and behaviour. Just as in the sciences we find concrete, mathematical, and com-
putational models of designed artefacts. Since the introduction of computers, the 
growing number of increasingly more sophisticated simulation models tend to 
reduce the number of physical 3D models. 2D technical sketches, for example, have 
all but disappeared in favour of 3D Computer aided design models. Numerical mod-
els often reduce costs of building and testing when compared to physical proto-
types; as well as the cost of rework to other parts which are affected by changes due 
to test results. One numerical model often represents both the structure and the 
behaviour of the product. Companies sometimes express this aspiration of not build-
ing multiple physical prototypes under the catchy, usually not quite accurate slogan 
of “right first time”.

Let us turn to computer or simulation models in design. The academic research 
around the use of computer models in design currently concentrates on several dif-
ferent angles. Industrial need drives discussions about the extent simulation models 
can replace physical testing and failure mode analysis of products (e.g. Tolk 2012). 
Engineering simulations are most often a combination of proxy-experiments and 
prognosis as defined in Sect. 2.4, because they typically vary input conditions or use 
conditions to predict the performance of products or components over the life of the 
product. Rapid prototyping, which allows the creation of parts from three dimen-
sional computer aided design data usually using 3D printing or additive layer manu-
facturing has begun to blur the boundaries between physical and virtual models. 
Over the last few years the technology has improved sufficiently that it can be used 
to create production parts, making the transition between virtual models, prototypes 

3 However this example also shows that in practice it is often unrealistic to assume that (at least the 
basic) structure remains unspecified, as no car company begins this process without knowing what 
type of car they will build

Models in Engineering Design: Generative and Epistemic Function of Product Models



232

and final design seamless, so that product components become indistinguishable 
from their prototypes unless their role is known.

More academic research addresses the generation of structure. There is a debate 
around the role of computers in design synthesis, where computers are used to cre-
ate new designs according to certain prescribed rules or heuristics or by inference 
from similar designs. In some areas such as the design of electronics chips, this is 
now nearly fully automated. Some computational approaches, such as shape gram-
mars (Stiny 1980), which encapsulate rules of design based on analogous designs, 
aim at understanding as to how a designed object is influenced by the structure of 
the representation through which they are generated. Other research is interested in 
studying human creative processes by building computational models of them.

4  The Relationship Between Models and Their Targets 
in Design and in Science

The relationship between models and representations and their target systems is 
more problematic in design, as they bring the product into being (e.g. Galle 1999). 
This section unpacks this relationship between model and target system arguing that 
in design the target systems of models are frequently other models.

Regarding representations, a first difference between the design models and sci-
entific models is the direction of fit (Poznic 2016): While in the sciences the fit is 
from the target to the model and hence in Searle’s (1983) words a world-to-model 
fit, for design it is the other way round as the future designed artefact has to fit the 
model and not the other way round. Here the direction of fit therefore is from the 
model to the world. This can be illustrated through the relationship between an 
architectural drawing and the building. The building is built in such a way that the 
building represents the technical drawing. The technical drawing is derived from the 
earlier sketches. There will be many sketches that show alternative designs that have 
never been built. Rather than the models being fitted to world, as in science, in 
design the world is fitted to the model (cf Poznic 2016). The scientific phenomenon 
usually exists before it is being modelled, whereas an engineered artefact in brought 
in being through a sequence of models. Engineering models often need to fit ideas 
that engineering designers have in their mind, however the nature of that fit is very 
different as mental models tend to fluid and can change without the person being 
aware of it (Kosslyn 1994). At the same time phenomena can appear in models that 
engineers than become interested in.

Two different direction of fit hint at a central role models play in design. In 
design models are used to generate another model or the final artefact. The same 
models are used to analyse the properties of a target system, in a similar way to how 
models are deployed in science. Again the example of the model of a car in the wind 
tunnel highlights these two aspects of design models. The wind tunnel models serve 
the overall purpose of analyzing the properties of the new car. The results might lead 
to a modification of the shape of the car and further testing.
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4.1  Classification of Models in Design

However, not all models in design have model-to-world type of fit. Some models are 
there to evaluate or test another model, a specific prototype or design. We thus pro-
pose to distinguish in design between generative and evaluation models.

Generative Models describe aspects of a potential product or process during the 
design process. The generative model can describe function, behaviour, or structure 
of a product. Throughout the design process the product is defined through a series 
of generative models. However not every generative model leads directly to a prod-
uct or part of the product. For example an architect might make multiple drawing, 
cardboard or computer models of an office building or a school. Many alternative 
potential products, which might be represented by alternative models, are consid-
ered in the course of the product development. The same model can be used to 
represent different design ideas, for example different colours or scales; or models 
can be combined in different ways to form various products. This can be illustrated 
with the cardboard models for buildings, where parts of the building would be 
scaled, added or repeated. Generative models can be seen as suggestions for a 
potential product. Whether they become an eventual product is down to decisions 
taken by the designers in course of the design process.

Evaluation Models are used to analyse the behaviour of a design defined by a gen-
erative model. Their closest parallel in the sciences are the models of phenomena. 
The design literature distinguishes (see for example Eppinger and Ulrich 1995) 
between three different forms of evaluation: analysis, verification and validation. 
Analysis investigates the properties an emerging design has. Verification addresses 
whether the design meets the requirements and validation makes sure that the prod-
uct addresses the underlying need or opportunity. For example wind tunnel models 
were traditionally used during the analysis phase to learn about aerodynamic prop-
erties. This role is now largely taken over by computer models. However a physical 
model in a wind tunnel is still used to validate the computer analysis. For design we 
can divide evaluation models into analysis models, which are typically mathemati-
cal and aim at analysing the behaviour of the product or component, e.g. stress 
analysis of a beam; simulation models, which are computational, often probabilistic 
and address different conditions and circumstances, e.g., simulating different load 
conditions and environmental conditions on a beam; and physical prototypes, which 
can be tested on a test rig or in the “the field”, e.g. by loading a beam to breaking 
point.

The issue of validation and verification has come to prominence in the context of 
reliability of simulation (for a review see e.g. Sargent 2005) and have recently 
received some attention within the philosophical literature on simulations (see, e.g., 
Klein and Herskovitz 2005; Küppers and Lenhard 2005). Note that in the science, 
design or philosophical literature, the terms “validation” and “verification” are not 
used consistently. Within science or philosophy of science, “verification” often 
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refers to the process of testing whether or not the simulation program of the real 
system under consideration is executed correctly on the computer. “Validation” 
refers to the process of substantiating whether the simulation program is an ade-
quate representation of the real system. Here an adequate representation means that 
the simulation results mimic closely enough the features of the real system. In 
design, however, it is typically the final product that is being verified and validated. 
Here verification tests whether the final product indeed meets the requirements, 
while validation asks whether the product solves the problem the requirements tried 
to encapsulate. Verification can be done through simulation or physical testing. 
Evaluation activities occur through the design process; however only once a com-
mitment has been made to the final design, it makes sense to evaluate whether this 
particular design needs the needs and requirements. For simulation, design engi-
neers talk about fidelity.

Analysis and validation can give rise to changes in the product definition. 
Analysis models are typically numerical models set up to understand the behaviour 
of the design either through calculations or through simulation methods such as 
finite element analysis. Engineering companies often use the analysis models as 
starting points for simulation models, which aim to understand how a product or 
component would behave under different conditions of use. For example when a 
truck company is designing a new suspension, they start with calculations to under-
stand the properties of a particular configuration. When they have a preliminary 
geometry, they carry out a finite element analysis to assess whether this design 
could meet the requirements. Later they use simulation to assess whether the design 
can operate safely under all load conditions and road conditions. Extreme use cases 
are bundled in so called worst case scenarios, which cover extreme points in the 
space of applications the product is sold for. In a simulation the engineers also check 
for misuse situations, for example if the load in a trucks shifts and or the truck is 
overloaded. Simulations enable designers to understand the point of failure, whereas 
in physical tests they make sure that the product meets the requirements.

4.2  Reuse of Models in Design

Design models usually have a primary purpose of being a generative model or an 
analysis model, however the distinction can be difficult to draw. Generative models 
allow designers to evaluate and reflect about their design as a form of informal 
analysis or evaluation. Many analysis models are based on generative models. For 
example the scale model of a car in a wind tunnel has been generated based on the 
geometry created in a CAD model to define the product. With some features added 
and subtracted for the wind tunnel analysis it is retested and will lead to modifica-
tions to the product.

A special case of design models worth considering in this context are past designs 
that designers often use as generative models. The overwhelming majority of 
designs are generated by modification from existing designs or based on other 
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designs as inspirations. In fact it is extremely difficult to find an example of a design 
that is not based on a predecessor of some kind. Think for example of a car that was 
originally based on a horse drawn carriage which had existed for many years. Now 
cars are based on their predecessor models, the newest technology used in the com-
pany and on competitor products. Designers use references to past designs to com-
municate with each other, to generate ideas, but also to test designs or parts of 
designs (Eckert et al. 2005). For example to test the emissions of a diesel engine, 
engineers modify existing engines to run tests (Tahera et al. 2014). Thus the com-
pany’s own existing designs are used as models. This also has the advantage that 
many of the models used in the design process of the predecessor design still exist 
and can be reused. Designers are therefore using models that appear finalised in 
early stages of processes. This is another example of the fluid repurposing of models 
by designers. Designers opportunistically reapply models. Our classification there-
fore refers to the intended purpose rather a property of the model.

This re-use of models in a different context may at first glance seem alien to the 
sciences. After all, here a model often aims to represent a phenomenon and thus 
often a naturally re-occurring natural event. However we also learned in Sect. 2 that 
in the data generation process, models are often needed to make sense of the experi-
mental data. They may include models of the experimental setup. A case at hand are 
complex high energy physics experiments. Here a simulation simulates the real 
detector and determines what, following the underlying theory of particle physics, 
the detector is to see. These so-called event generators (and other simulations) are 
used to gauge the real detector and as such have a somewhat evaluative function as 
well. Moreover, for years, an event generator originally developed at CERN was 
reused for a wider range of high energy physics experiments all over the world.

4.3  The Relationship Between Model and Target

As already noted, in the design process, decisions are taken that finalize part of the 
design and thereby change the epistemic status of models. Only once such a deci-
sion is taken to keep an aspect of a design it makes sense to think about the mapping 
between the model and reality. However, there is a considerable amount of uncer-
tainty and provisionality associated with design decisions. Some parts of the design 
are considered to be fixed from the beginning as components are reused, others are 
frozen at particular points in the design process. However, many decisions are 
undone in the course of a design process due to iteration and change propagation. 
While many aspects of a design are explicitly decided others are the results of other 
design decisions that are taken, for example when components are reused they 
strongly influence the overall architecture, the choice of materials and the manufac-
turing processes. Only once the design is completely finished can there be a product 
against which the model can be compared. Therefore the action lies in correspon-
dences between models, as the design can change until it is handed over to manu-
facturing or the end customer. Before this point the relationship between the models 
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and the target depends on the state of the design and the decisions the designers have 
taken. Still we can say that for generative models designers decide whether the 
whole model or part of it will be build.

Let us now turn to evaluation models. For analysis models the target of the model 
changes throughout the design process, as changes occurs and decisions are final-
ised in the design process. For example the shape of the car is repeatedly tested in a 
wind tunnel because engineering decisions can affect the aerodynamics of the car. 
While in that example the engineers are not allowed to change the external appear-
ance of the car after the design freeze, the configuration of the parts behind the grill 
can still change affecting the aerodynamics. Initially analysis models analyze or 
simulate the behaviour of generative models. The results are compared both to the 
requirements and experience from the past.

For simulation models, designers are largely concerned with the fidelity of mod-
els as a measure for their validation. Tolk (2012) for example defines fidelity of a 
simulation as ‘the accuracy of the representation when compared to the real world 
system represented. A simulation is said to have fidelity if it accurately corresponds 
to or represents the item or experience it was created to emulate: How realistic does 
the simulation react?’ As monitoring real life systems such as traffic flow can require 
a lot of effort, often real live systems are used to calibrate the simulation model, 
where the simulation model is tweaked until the snapshot of the simulated processes 
meets the observed snapshot of reality. In engineering processes simulation models 
are calibrated against the results of physical tests of prototypes, unless companies 
are extremely confident about the quality and accuracy of their simulation models.

Companies still create some physical models of the product or parts of their 
products as soon as possible to compare the results of the analysis and simulation 
against test results from physical models to validate the design and calibrate the 
models, and to assess properties of the product that require physical interaction. At 
the beginning of the process, the physical models can be very crude or they are ver-
sions of the previous design, later they are prototypes of the later product, which can 
be parts of the final product or be produced with different manufacturing technol-
ogy. This also applies to highly complex products, like oil platforms, which cannot 
be prototyped in their entirely. Here companies aim to reduce risk, by building 
physical models of components and systems and testing these to assure that key 
functional components are working. For example companies would not build proto-
types of entire buildings or ships, but key components such as lifts or engines would 
be thoroughly tested.

To broaden the range, companies increasingly carry out so called hybrid tests 
where the product or part of it is tested physically, but also subjected to a computer 
simulation of different environmental or use conditions. The range of test conditions 
is usually tailored to the specific markets and customers that the company has. In 
highly regulated industries like the automotive industry the products are specifically 
tested against a set of explicitly described and standardised test conditions pre-
defined by the regulator and which apply to all companies selling in the same mar-
ket, which the product needs to meet.
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In design the artefact fits to the models, through which it is generated whereas in 
science the model is fitted to a pre-existing reality. Fig. 1 depicts the relationship 
between model and target in design. Here the bold black arrows show the directions 
of fit between the models and the target; the dashed arrows show generation of 
models based on each other. However on closer inspection these relations are even 
more complex than the figure shows. Typically before a design process officially 
starts, the organisation has identified the needs for a new product. These needs are 
then translated into requirements.4 The generative models are derived based on 
requirements drawing on past experience. Analysis models are created to evaluate 
generative models or to identify inputs and improvements to generative models. 
Analysis models are developed into simulation models. The final design is created 
from the generative models. The thin lines show the evaluation processes going on. 
Analysis models are used to analyse a design against the requirement. The target of 
simulation models are physical prototypes. The target of the prototypes is the final 
product. Standing in place of the final product they are verified against the require-
ment. Towards the end of the processes, when the engineers are fairly confident of 
the product, it is validated against the original needs. The generative model is the 
target of first the analysis model and later the final design. However the target of the 
simulation model is the prototype that is generated based on the generative model.

Just like models of data and of phenomena in the science, models in design are 
partially independent from the target system they are meant to represent. As the 

4 Models of requirements can be thought of as part of the design models, however as they are often 
provided by customers or other teams outside the design organisation they are treated as external.

Fig. 1 Relationships of fit between different models through the design process (black lines), the 
genesis of models (dashed line) and the evaluation criteria (thin lines)
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design process is highly iterative, the product or process models devised in the 
design process do not follow directly from a given design problem. Rather they 
elicit outside input and can lead to re-formulation or refinement of the original 
design problem. For example car designers like to maintain stylistic continuity 
across models, but might realise through wind tunnel experimentation or simula-
tion, that they need to redesign the front of the car radically. Neither the available 
design methods, like a failure mode and effect analysis, nor the underlying scientific 
models, like in the case of the car thermodynamics for example, determine in a 
unique way how, given a certain design problem, its solution should look like.

Just as in the sciences the design models take a central role here in mediating 
between the artefact to be designed on the one hand and on the other hand the avail-
able design methods and resources, including past designs, relevant scientific theo-
ries and models. The models also mediate between the different agents involved in 
the design process, the organisations that design the product and often also the cus-
tomer. Without models design would not be possible.

5  Conclusion

While models in the sciences have attracted the interest of philosophers for quite 
some time, models in design are rarely reflected upon. This paper aims at models in 
the design process and thereby tried to use the knowledge and insight gained from 
the philosophy of science debates on models. We have tried to compare models in 
design and models in science and, though differences remain, some of the seem-
ingly obvious differences could not sustain a closer look at scientific reality. Models 
in science not only aim to represent repeatable phenomena like the interaction of 
gravitationally interacting bodies, but also aim at target systems that are much more 
concrete, such as specific rock formations or the evaluation of the Earth’s climate 
system. These models are much less aimed at generalization, and in this sense 
are closer to models in design where models are tools for that particular design, only 
rarely created with the purpose of reusing them. Nonetheless, quite generally sci-
ence often has more claim to generality than design.

Based on this, we aim at a classification of models as they are used in design. A 
first distinction separates models of the designed artefact from models of the design 
process. Overlapping with this distinction we can in both categories distinguish 
generative and evaluative models. Note that the term “generative” was chosen delib-
erately as the models are not quite prescriptive as they may seem at first glance. 
Indeed, the fit is from model to target, i.e. the designed product is to resemble in 
some sense the model (unlike in the sciences where the fit is the other way round: 
from the phenomena to be modelled to the model). The propositions following from 
the models are not prescriptions in a strict sense. Note furthermore that generative 
models are generative as regards the designed artefact, but also more generally 
regarding the ideas of the designer who creates and shapes the final product as the 
models stimulate or narrow down her imagination.
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With its classifications this paper helps to identify hot spots for future research, 
particularly in those areas where design studies can profit from the model debates 
within philosophy of science and vice versa. Quite generally we hold that the view 
of “models as tools”, such as epistemic tools, which is prominent in Philosophy of 
Science, may also be a useful perspective for design where commonly models are 
not seen as tools but as products of tools. Here for example, CAD systems are seen 
as tools that create models. This is undoubtedly a valid picture, but we think that 
viewing the model as a tool can help to better understand the limits and potential of 
the use of models in design.

For example, just as in the sciences, design product models act as mediators. This 
is a point that merits further investigations. In design, models fulfil various central 
purposes that cannot be reduced to their representative function alone as becomes 
clear in our distinction between generative and evaluative models. We hold that this 
is one of the major difference between modelling in the sciences and modelling in 
design. In engineering the same models are often used for multiple purposes over 
time due to the effort involved in modelling; however engineers are necessarily 
aware of the influence that the purpose of the model has on the details in the model. 
In the absence of reflection about the nature of models, engineers think of models as 
positive analogies of their target systems, when in reality many models have other 
models as target systems. Moreover the lively discussion on computer simulation 
within the philosophy of sciences may proof useful for the design community.

Turning to the philosophy of science community, the debates on models and 
simulations may learn from design studies as well. Design researchers and praction-
ers often aim at a very detailed picture of complex design processes and have a clear 
awareness that the process and their understanding of the process can have a pro-
found effect on the product that it generates. By contrast philosophy of science even 
after the practice turn, has a tendency to abstract away from a lot of possibly equally 
relevant features of the scientific process.
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cal issues and topics emerging from design practice in the field of social innovation 
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losophytalks.org) In the past years we have been raising the question whether we 
can speak of a “sustainable aesthetics” emerging from the “phenomenological” 
observation of both cases of grassroots social innovation and design for social inno-
vation. The French philosopher Jacques Rancière speaks of the idea of aesthetics as 
shifting the political paradigm. Can we describe this emerging new paradigm of 
aesthetics starting from Rancière’s notion of aesthetics? Can we consider “sustain-
able aesthetics” today as moving the political paradigm towards a more participative 
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1  A New Sensitivity

Across the globe we see an increasing stream of bottom-up activities in which citi-
zens take on challenges and initiatives together, in which both socially and environ-
mentally they innovate their own local contexts (Manzini and Coad 2015; Thorpe 
and Gamman in Fisher and Sparke 2016). People spontaneously decide to be part of 
this wave of new initiatives not because they are compelled to, or because they want 
to make a political statement, but because it feels to them as the right thing to do 
(E. Manzini and Tassinari V. in Crocker and Lehmann 2013). Moreover, these spon-
taneous groups of people - often also referred to as creative communities (Meroni 
2007) - enjoy the fact of doing something together which they believe to be mean-
ingful. They set up new initiatives in a collaborative and spontaneous way to tackle 
societal issues which have become too complex to deal with in a top down fashion 
only, issues which have come to challenge the limits of traditional models of policy 
making (Manzini and Staszowski 2013; Selloni 2017).

Within these creative communities, people experience a certain satisfaction in 
taking their own responsibilities within the common realm (Baerten and Tassinari 
2010). The American sociologist Richard Sennett notes that many people currently 
show an increasing appreciation for making things together. It is a binding element. 
Quoting Kant, he writes:

The hand is the window onto the mind. … (it) shows, in sum, a recipe for binding people 
tightly together. (Sennett 2012, p.103)

This renewed enjoyment of doing things together can be considered a shift in the 
sensitivity of our contemporary societies: from individualism to the pleasure of 
doing things together, from the passivity of consuming a product which has been 
produced by someone else to the pleasure of being an active player in one’s own 
context (Manzini 2014; Penin et al. 2016).

2  Design for Social Innovation

In the past years the design community has paid extra attention to initiatives in 
which citizens collaborate in order to improve the quality of life within their own 
contexts. Designers and design researchers have started to map out these initiatives - 
where possible amplifying and/or scaling them - and to create the preconditions for 
them to take root (L. Penin in Crocker & Lehmann 2013).

Within the design discourse, this approach to design has been labelled in many 
different ways, among which design for social innovation is the one term probably 
most acknowledged (Manzini 2014). The projects stemming from the DESIS 
Network1  - the International network of Design for Social Innovation and 

1 www.desis-network.org
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Sustainability - are one example of initiatives developed in the field of design for 
social innovation, where design schools work with other citizens in their local 
contexts to create the preconditions for social innovation to be more probable 
(Manzini and Coad 2015). These schools position themselves as spaces for 
experimentation in which design students, teachers and researchers work together 
with citizens, local associations and different kinds of stakeholders (from both the 
public and the private sector) in order to create the preconditions for social innovation 
to develop (or evolve and develop further when already in place) in a given context 
(Manzini and Staszowski 2013).

From within the DESIS network community, the need was felt to create a space 
of exchange of experiences and know how, a shared space in which to work and 
reflect on concrete projects in a collaborative way amongst global members of the 
network. To accommodate for this, DESIS Network started to develop the so-called 
DESIS cluster projects, contexts in which labs would work collaboratively and 
focus on common themes and issues, relevant to their individual contexts (Manzini 
and Staszowski 2013; Lee and Moore 2015).

Some of these issues are for instance the co-creation of collaborative services 
(Manzini 2008) between citizens, public servants and policy makers (DESIS cluster 
Public and Collaborative, documented in Manzini and Staszowski 2013),2 the 
co-creation with elderly of solutions employing their ingenuity (DESIS cluster 
Ageing and Ingenuity, documented in Lee and Moore 2015),3 the study of the use of 
storytelling in social innovation (DESIS in the mirror, documented in Bertolotti 
et  al. 2016),4 the co-creation of sustainable initiatives around food production, 
distribution and consumption (DESIS cluster FOOD)5, new (open) forms of 
production (DESIS cluster Distributed and Open Production)6 and the identification 
of potential ideas for a new generation of services that could be designed from the 
perspective of underserved communities’7 (DESIS cluster Informal, Formal and 
Collaborative). Some of these projects are presented in exhibitions,8 others in dedi-
cated DESIS publications,9 symposiums and conferences (Jin and Yongqi 2014 and 
Manzini 2015).

What emerged from these collaborations – besides sharing experiences, knowl-
edge, tools and insights - is the opening of a dialogue on values and meanings gener-
ated by the projects. This kickstarted a process of knowledge co-creation within the 
field of design for social innovation. Key learnings from this exchange include the 
realisation that most projects challenge the meaning of several key notions in soci-

2 www.nyc.pubcollab.org
3 www.hkdi.desislab.vtc.edu.hk/#!desis-ageing/c16ku
4 www.desisinthemirror.imagishub.it
5 www.desis-foodcluster.org
6 www.desis-network.org/clusters
7 www.desis-ifc.org
8 For instance in the Triennial of Design RECIPROCITY Liège www.reciprocityliege.be/
reciprocity-2015-4
9 Such as Manzini and Staszowski 2013 and Lee Y. and P. Moore 2015
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ety - such as those of politics, society and citizenship - and ask for these meanings 
to be reinterpreted and reframed (Manzini 2016). A similar critique of and quest for 
new meanings can also be noticed in other disciplines such as for instance philoso-
phy, sociology and anthropology. A collaborative closer look from such a variety of 
perspectives would benefit the discourse around these notions and meanings.

Urged by this need, the author - together with Ezio Manzini and Victor Margolin - 
started an initiative entitled the DESIS Philosophy Talks10: i.e. small-scale 
encounters for a transdisciplinary discussion regarding some of the issues arising 
within concrete projects of design for social innovation. In each DESIS Philosophy 
Talk the issues at hand are ‘read’ through the lens shaped by the point of view of a 
given philosopher or philosophical tradition (Bertolotti et al. 2016).

One of the key topics which has been featured in the DESIS Philosophy Talks is 
whether we can speak of this enjoyment of doing things together described in the 
first paragraph  - this change of sensitivity  - in terms of an emerging, shared 
aesthetics.11 (Manzini E. and V. Tassinari in Crocker and Lehmann 2013). Can we 
liberate the word aesthetics from the overload of connotations which we inherited 
from our recent philosophical past and use it in a broader sense, to denote a change 
in sensitivity in the context of our contemporary lives? In order to try and formulate 
an answer to this question, one first needs to ask oneself whether it is still possible 
to speak of aesthetics and eventually in which terms (Manzini and Tassinari 2012; 
Markenko and Brassett 2015).

Since Heidegger’s condemnation of aesthetics (Heidegger et al. 2002) - seen as 
the key responsible for the death of art  - many contemporary philosophers have 
been claiming that this concept belongs to our past and can no longer be used. Yet, 
there is one contemporary philosopher who is currently claiming otherwise, i.e. 
Jacques Rancière.12

In this paper we will take a closer look at his understanding of aesthetics and 
explore whether it can be mapped onto the shift of sensitivity registered in creative 
communities and how this could eventually help us to understand better the 
phenomena of grassroots social innovation emerging in our society and of design 
practices dealing with them.

10 See also http://www.desis-philosophytalks.org
11 The author raised this question with Ezio Manzini and Victor Margolin back in 2012. The first 
DESIS Philosophy Talk series, entitled Emerging Qualities featured a first event, entitled Emerging 
Aesthetics, which took place on March 2nd 2012 at The New School for Design (New York, 
U.S.A). For this issue, please also see Manzini and Tassinari 2013
12 The use of the categories of Rancière’s philosophy in order to interpret the idea of aesthetics/poli-
tics emerging from practices of design for social innovation, has first been researched during the 
seminar the (New) Public Goods: Design, Aesthetics and Politics organised by The New School of 
Design in New York, in the spring 2013
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3  The Art and the Art of Living

Rancière’s definition of aesthetics dates back to Schiller’s definition, according to 
which this is a new sensorium, a specific sensory experience that holds the premises 
of both a new world of Art and a new life for individuals and the community 
(Rancière and Corcoran 2010, p.113) also called the art of living (Rancière and 
Corcoran 2010, p.113). In his interpretation of Schiller’s words, aesthetics is not 
only an upcoming common sensitivity manifested by Art with a capital “A” but also 
by the art of living experienced in everyday life. Rancière embraces this idea of 
aesthetics.13

This unity between art and life is what Rancière calls aesthetics: namely, a unity 
between the sensorium of art (Rancière and Corcoran 2010, p.128)  - created by 
artists - and the sensorium of everyday life (Rancière and Corcoran 2010, p.128), the 
common sensitivity shared and experienced in everyday life. This new sensorium 
(Rancière and Corcoran 2010, p.118) is a place of exchange between every day life 
and the realm of art (Rancière and Corcoran 2010, p.127).

Rancière recognises a common sensorium, a plot… recurring in practical atti-
tudes, in modes of individual perception and in social institutions (Rancière and 
Corcoran 2010, p.115) as well as in Art. He wants to understand it a posteriori, and 
not to theorise it a priori. He observes the rise of this new sensorium and wants to 
make sense of it, to act as a phenomenologist - observing a change in the common 
perception of everyday life - and to draw a parallel with the sensorium manifested 
and driven by contemporary artistic practices. This new sensorium emerging both in 
everyday practices and artistic ones is what Rancière calls aesthetics.

Yet, what allows us to imagine that grassroots social innovation can be inter-
preted as art of living and that the new sensitivity manifested by initiatives of cre-
ative communities can be imagined as belonging to this new sensorium?

4  The Idea of Aesthetics in Rancière’s Philosophy

Rancière says that both Art and the art of living manifest and further drive this new 
sensorium where everything is made accessible to everybody. Its key characteristic 
lies in the fact that the self-formation of a new sensorium leads to a new collective 
ethos, (Rancière and Corcoran 2010, p.118), a new way of living (together).  

13 He believes that in ancient Greece, art and life used to be connected. Artworks such as the Juno 
Ludovisi used to embody the vital spirit of a community (Rancière and Corcoran 2010, p.122). 
This unity between art and life broke with the divisions of the arts, and is reappearing in modernity. 
The way in which this unity manifests itself in modernity is called aesthetics. According to 
Rancière, Schiller’s words foresee a time in which art and life will once again be re-connected as 
it used to be in ancient Greece. This time predicted by Schiller is now.
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The creation of an inclusive and equal society, where none are excluded from the 
idea of a collective creation of a new ethos, is to Rancière the main consequence of 
the rise of aesthetics.

This new sensorium causes a more equal society because things are made visible 
and tangible - available - for everyone to partake. Rancière sees it as a new partition 
of the sensible in which the latter is finally made available to everyone who is 
granted the possibility to partake of the sensible and have a stake in it. In this new 
sensorium the individual citizens can finally have a stake in the common realm. This 
points towards a more participatory, horizontal and equal society.

Both Art and the art of living aim at making visible what was unseen; at making 
what was audible as mere noise heard as speech and at demonstrating that what 
appeared as a mere expression of pleasure and pain is a shared feeling of a good 
and a evil. (Rancière and Corcoran 2010, p.38) As such, they manifest and further 
drive a shared aesthetics (Rancière and Corcoran 2010, p.38). In other words, in the 
shared aesthetics emerging in our contemporaneity the facts - experiences, spaces, 
times, and access thereto - are made visible and tangible for everybody, not only just 
for the happy few. This makes possible for these facts to be matched outside of the 
logic of distribution of the part and shares (Rancière and Corcoran 2010, p.36) in 
which few have the power to decide over many, which has been mostly characterising 
our Western modernity and contemporaneity.

By means of the partition - or distribution of the sensible - inequalities in wealth 
and political influence characterising contemporary societies finally take centre 
stage. The facts of contemporary social contexts show how deeply the general look 
and feel of things is connected to the manifestation of power; in particular, the 
power to participate in, and to propose alternatives to, a common realm:

The distribution of the sensible reveals who can have a share in what is common to the com-
munity based on what they do and on the time and space in which this activity is performed 
[;] it defines what is visible or not in a common space, endowed with a common language, 
etc. It is a delimitation of spaces and times, of the visible and the invisible, of speech and 
noise, that simultaneously determines the place and the stakes of politics as a form of expe-
rience. (Rancière 2004, pp.12-3)

Aesthetics is a new sensory field, in which the terms of a shared social existence 
are re-configured, so that individuals can have a greater stake in society than is 
presently the case. This new sensorium is the field of action in which new modes of 
living can be configured, and a re-framing for the common world (Rancière 2004, 
p.13) can be reformulated. This consists of:

(…) a multiplicity of folds and gaps in the fabric of common experience that change the 
cartography of the perceptible, the thinkable and the feasible. As such, it allows for new 
modes of political construction of common objects and new possibilities of collective 
enunciation. (Rancière 2004, p.13)
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5  Grassroots Social Innovation and Design for Social 
Innovation as Aesthetics

In Rancière’s view, both the Art and the art of living open up new forms of partition 
of the sensible, defining a new sensorium in which individuals can have an active 
stake in societal life. As such, they both promise new ways to experience the world 
and to act within it, suggesting new forms of social interaction and supporting the 
emergence of more equality in contemporary societies.

If one looks at the contemporary context on a global scale, this bears close 
resemblance to the route taken by grassroots social innovation. In these collaborative 
initiatives citizens are opening up the space of decision making, from something 
taking place behind closed doors by a minority taking decisions over the many, to a 
participatory, inclusive process in which citizens can be directly and actively 
involved. They are re-appropriating a more inclusive partition of the sensible, so 
that facts can finally be made available to everybody and become building blocks 
from which to shape a more inclusive and equal society.

For instance, cases of grassroots social innovation documented by the DESIS 
cluster Formal, Informal and Collaborative14 show how citizens living in underserved 
communities - in which public services are poorly provided by the local authorities - 
re-think and directly co-produce new services for their local communities (Manzini 
and Staszowski 2013). Citizens take a stake in the common realm and act together. 
In Rio de Janeiro, for example, the local DESIS lab studies how new kinds of 
collaborative services - for instance, a new policy for energy bills that are reduced 
when residents exchange recyclable materials for energy credits - are emerging in 
informal settlements (Manzini et al. 2013). These new services can inspire other 
communities across the globe. Similar research is also carried out in Africa, South 
America, Pakistan and India.15

What happens in these case studies is that citizens co-design and co-produce new 
initiatives by means of which they can contribute to the creation of a new collective 
ethos. This means that grassroots social innovation can also be imagined as a form 
of art of living manifesting and further promoting the rise of a new common 
sensorium. Yet, how can we say the same of design initiatives enabling social 
innovation?

Art - also called the aesthetic domain of art - is to Rancière broader than the field 
of fine arts. In his interpretation, Art is the field of action in which diverse creations 
render visible and tangible for everybody what previously was not. This is the case 
for paintings, pictures, films, but also for instance for objects and products. 

14 www.desis-ifc.org
15 Some of these cases have been presented to an international public of design schools around the 
world in 2014 in the Cumulus conference Design with the other 90% of the world www.cumulus-
johannesburg.co.za
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Therefore, design can also be considered as form of Art, as long as it manifests to 
everybody what was previously manifested only to the few:

Both industrial production and artistic creation are committed to doing something on the 
top of what they do - to creating not only objects, but a sensorium, a new partition of the 
sensible. (Rancière and Corcoran 2010, p.122)

According to him, also design can be considered to manifest and drive a new 
sensorium. This is exactly what happens in the case of design for social innovation. 
As much as grassroots social innovation, projects of design for social innovation 
also aim to create a new partition of the sensible in which facts are made visible and 
tangible. When designers work to visualise and render tangible those facts which 
are normally not shared with citizens and empower citizens to take a stake in them 
in order to improve the society in which they live, they basically also shape a new 
partition of the sensible.

From this line of reasoning one can infer that both grassroots social innovation 
and design for social innovation manifest and contribute to the development of a 
new common sensitivity - in other words, a new aesthetics - in which facts are 
shared in a more inclusive and equal way.

Seen from this perspective, the role of the designer is that to open up new domains 
of visibility and tangibility, manifesting a new partition of the sensible. He does not 
do it from scratch, but rather by listening to the signals of change emerging in the 
emerging common sensitivity  - or, in other words, aesthetics  - of the context in 
which he happens to work. When confronted with the rising of the new sensitivity, 
a designer can catalyse the changes which he acknowledges there, amplifying them 
and enabling them further. He needs to be a kind of symptomatologist, delving into 
the dark underside of the unconscious of a society to decipher the message engraved 
in the very message of ordinary things (Rancière and Corcoran 2010, p.127). In 
order to do so, he needs to engage in deep listening, though ethnographic research, 
empathy and field research in the different contexts in which he is working. By 
mean of this deep listening, he can sense the rise of a new sensorium, capture the 
message engraved in it and identify there its meanings and values, finally bringing 
them to the surface:

(…) the new poetics frames a new hermeneutics, taking upon itself the task of making 
society conscious of its own secrets… by delving to the depths of the societal, to disclose 
the enigmas and fantasies hidden in the intimate realities of everyday life. (Rancière and 
Corcoran 2010, p.127)

When looked through these lenses, design is not so much a problem solver but 
rather a meaning maker: it does not so much aim to solve current society’s problems 
and fix them, but rather it aims to question the status quo, and open up the possibilities 
offered by its potential re-configurations, so that these problems can eventually be 
tackled directly by or in collaboration with citizens, with the support of designers. 
By questioning the status quo, and contributing to the development of this new 
sensorium - making visible and tangible all the elements that are already in place 
(facts such as places, skills, knowledge, time…) but of which the potentialities for 
society are not fully developed yet - design enables and empowers actions which 
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can lead to a more equal and inclusive society. It envisions what society could look 
like if this new sensorium were fully in place. By doing so, the designer does not 
find the solution to the present and/or future societal issues him/herself, but rather 
works to enable, empower and facilitate a given community to develop initiatives 
aimed at tackling these issues. Problem solving as such is not the direct aim, but rather 
a possible, often unpredictable consequence of meaning making (Manzini 2016).

One could see in such an approach a more flexible and resilient way of tackling 
societal issues, as it accommodates for organic growth and adaptation to different 
circumstances, avoiding the pitfalls of one-size-fits-all, blueprint-like approaches. 
By allowing citizens to discover and enjoy this new sensorium, such an approach 
enables actions - even divergent from the ones co-envisioned with designers  - to 
take place in a spontaneous way. In a sense, this approach accommodates for 
necessary serendipity. When design works to listen to, promote and further develop 
this new sensorium, unexpected things are allowed to happen which contribute to 
the creation of a new collective ethos. We can therefore extend to design what 
Rancière says about art:

Art recruiting the hierarchical division as the perceptible and framing of the common sen-
sorium; of art replacing politics as a configuration of the sensible world; or art even becom-
ing, in its very isolation, the guardian of the promise of emancipation. (Rancière and 
Corcoran 2010, p.133)

In Rancière’s understanding, the idea of Art  - to which design also belongs  - 
coincides with politics, as he believes the latter to be a configuration of the world 
which enables citizens to have a stake in the common realm: Politics, before all else, 
is an intervention in the visible and the sayable. (Rancière and Corcoran 2010, p.37) 
Aesthetics can ultimately be seen as politics, inasmuch as

politics revolves around what is seen and what can be said about it, around who has the 
ability to see and the talent to speak, around the properties of spaces and the possibilities of 
time. (Rancière and Corcoran 2010, p.13)

Grassroots social innovation and design for social innovation can therefore be 
seen as forms of manifestation and construction of politics.16

6  Aesthetics as Politics

Rancière speaks of politics as a rupture of the idea that few have the arkhe, i.e. the 
possibility to rule, to commence new initiatives. They do this on behalf of the rest of 
people who are not given this opportunity. These few are given knowledge on facts, 

16 This union of aesthetics and politics was there with the Greeks. In modernity, however, art and 
life, aesthetics and politics became separated into distinct spheres of thought and action. Politics 
became the prerogative of an oligarchy whose members takes decisions on behalf of the collective. 
Active participation of citizens was no longer required. Aesthetics, meanwhile, became the pre-
rogative of art alone, and not also of a generalised art of living as in previous centuries.
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so that they can make use of them accordingly to their own interests. He calls pure 
politics or  - borrowing the term from Foucault  - police the hierarchical form of 
politics in which few have their say over the many. This is a univocal partition of the 
sensible (Rancière and Corcoran 2010, p.41), where the political good is handed 
over to governmental hierarchies enlightened by their experts. (Rancière and 
Corcoran 2010, p.28) The ratio according to which the sensible  - the facts  - is 
partaken, is pre-defined by rules legitimated by an oligarchy, such as for instance the 
principle of birth and the principle of wealth (Rancière and Corcoran 2010, p.38). 
The majority of people is instead confined to the role of a formless entity of those 
who cannot decide for themselves, hence have no voice in the common sphere.

In contrast with police, politics - i.e. aesthetics - gives the opportunity to citizens 
to step outside of this anonymity and to find their own voice, finally becoming 
political subjects: people who have the capacity for staging scenes of dissensus 
(Rancière and Corcoran 2010, p.69). According to the definition of Aristotle quoted 
by Rancière, the citizen is he who can partake, avoir-part (Rancière and Corcoran 
2010, p.28). He can partake in the common realm and have a stake in what can be 
seen or not seen, heard or not heard, undertaken or not undertaken:

(…) the citizen is given a name defined by partaking (metexis) both in the form of action 
(arxhein) and in the passibility corresponding to that action (arkhestai). (Rancière and 
Corcoran 2010, p.69)

The political subject can commence something and undertake actions in order to 
bring into action what is potentially out there in society. He can rule, without 
commanding. Everybody here can rule and be ruled at the same time. There is no 
form of domination implied.17 According to Rancière this is the essence of 
democracy.18 This is not another form of politics between others: it is the only real 
form of politics. Democracy is a rupture in the logic of arkhe (Rancière and Corcoran 
2010, p.31) as legitimate domination (Rancière and Corcoran 2010, p.21) of the few 
on the many, defining who has a stake in the common realm:

Democracy is not just another form of politics, but the very intuition of politics itself- of its 
subject and the form of its relationship. (Rancière and Corcoran 2010, p.32)

17 In police an oligarchy of subjects decides which part to have of the common goods and how to 
use the resources which are supposed to belong to everybody. Yet, to Rancière this is a truthful way 
to be subjects. This idea of subject is rather a mask for domination. According to him, there are no 
pre-defined subjects which detect the power juxtaposed to a formless collectivity which does not 
have a stake in the common sphere and has no right to speak (Rancière and Corcoran 2010, p.32). 
To become subjects is a process. There is no other way to be subject besides the political one. A 
political subject - someone who takes his own role and responsibility in the common realm - is the 
only authentic way to be a subject. One is not a political subject a priori. One can only become a 
political subject, by excerpting forms of dissensus in the common sphere, which makes possible to 
question the status quo of police and re-distribute the sensible in an inclusive and equal way.
18 Democracy is the specific situation in which it is the absence of entitlement that entitles one to 
exercise the arkhe. (Rancière and Corcoran 2010, p.31) As nobody is entitled to rule, everybody 
can do this. Democracy is a limit figure, where one can partake in ruling and in being ruled. 
(Rancière and Corcoran 2010, p.31)
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Democracy takes place only when the indistinct collectivity who does not have a 
stake in the common sphere becomes a demos, being the sum of the political 
subjects, from which nobody is excluded. Democracy cuts through the logic of 
partition of the sensible according to

the qualifications (of parts of the population) for partaking in the community and open the 
common share that they are due by virtue of these qualifications. (Rancière and Corcoran 
2010, p.33)

When this happens, the supplementary subjects (the political subjects) can rise, 
inscribed as a surplus in relation to every count of the part of society. (Rancière and 
Corcoran 2010, p.33) Consequently there is a peculiar value which is pushed 
forward with the rise of aesthetics/politics: the principle of equality.

7  Design for Social Innovation as Dissensus

Politics is not a sphere, but a process. This is a trait it shares with design. Yet, read-
ing design for social innovation through the eyes of Rancière’s idea of aesthetics, 
allows us to see that design and politics have much more in common.

Design’s manifestation of this new sensorium - making visible and tangible what 
is not visible and tangible yet to all citizens, so that it can be partaken in a more 
equal way - is also a political action, in the sense given by Rancière to the word 
politics. By contributing to the rise of a new aesthetics, design for social innovation 
also puts forward a new political paradigm: that of politics.

The new sensorium driven by design caters to the original, real meaning of poli-
tics: a field of action in which everything is made visible and tangible to everybody, 
and therefore new actions can be commenced by everybody. It is not just any kind 
of politics, but democracy: a distribution of the sensible that makes facts visible, 
that enables participation in the common realm which empowers citizens to have a 
stake there and co-construct together a more equal society. It is an act of dissensus 
towards the consensus, i.e. the logic of domination belonging to police: governmen-
tal oligarchies enlightened by their experts. (Rancière and Corcoran 2010, p.28) 
The logic of consensus is a logic of domination, as chosen groups of subjects have 
the ability to know, and then to decide upon others. It is the power of those who 
know over those who do not know. (Rancière and Corcoran 2010, p.31) While police 
is a univocal partition of the sensible, politics enable an inclusive partition of the 
sensible, where none are excluded. In police nothing is left to the ones which do not 
have the arkhe:

“The essence of the police is to be a partition of the sensible characterised by the 
absence of emptiness and supplementarity: society consists of groups devoted to 
specific modes of doing, of places where these occupations can be performed, of 
modes of being corresponding to these occupations and these places. In this 
adequation of functions, places and ways of being, there is no place for any void. It 
is this exclusion of the ‘there isn’t any’ which is the policing principle at the very 
core of state-sanctioned practice. (Rancière and Corcoran 2010, p.36).”
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In politics instead the void is made visible and tangible, so that political subjects 
can partake of it:

The essence of politics consists in disturbing the arrangement by supplementing it with a 
part of those without part, identified with the whole of the community. (Rancière and 
Corcoran 2010, p.37)

In manifesting and further empowering this new sensorium, design for social 
innovation can be considered as a form of dissensus. It does not aim to solve social 
problems as such, but to create the preconditions for political subjects to tackle 
problems themselves in a collaborative way. This can happen because design 
challenges current meanings - such as those of politics, democracy, citizenship and 
equality - and calls for alternative ways of interpreting them, which differ from the 
ones employed by the unilateral and instrumental point of view of consensus:

Consensus does not simply mean the agreement of the political parties or of social partners 
on the common interests of the community. It means a reconfiguration of the visibility of 
the common. It means that the givens of any collective situation are objectified in such a 
way that they can no longer lend themselves to a dispute, to the polemical framing of a 
controversial world within the given world. (Rancière 2004, p.48)

Design for social innovation can be considered to be disruptive towards the idea 
of a society in which citizens are mere passive spectators of the political discourse.19 
It challenges the consensus, encourages citizens to take on an active role in the 
common realm and empowers them to solve societal issues and contribute to a more 
inclusive and rightful society.

As a form of dissensus, design for social innovation can question the consensus 
and be disruptive, challenging the status quo and opening up new possibilities of 
re-configuration for the partition of the sensible. This happens when design makes 
visible and tangible what is normally not accessible, presenting what is potentially 
out there - but has not been acknowledged yet by citizens as their part - as a resource: 
services, physical resources, skills, knowledge and common goods of any kind. As 
long as design for social innovation makes those things tangible and visible, so that 
they can be acknowledged and appropriated by citizens who can finally partake 
them, can it be considered to manifest and further drive politics. This surplus is 
normally not visible in the perspective of police. It is a gap in the sensible:

The essence of politics is dissensus. Dissensus is not a confrontation between interests and 
opinions. It is the demonstration (manifestation) of a gap in the sensible itself. (Rancière 
and Corcoran 2010, p.38)

This gap is what in the logic of police is not partaken of by all political subjects. 
In other words, the gap is the sum of the potentialities of everyday life which are not 
yet made available and manifested to all political subjects. By making this gap 
visible and tangible and these potentialities available to all political subjects, design 
as aesthetics/politics can empower actions in which the political subjects are part of 
the construction of the common sphere. By showing what is normally not made 

19 For more on this see also Meroni et al. 2013
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visible in consensus, it can make it available to empower political subjects of arkhe: 
in other words, to initiate actions which can be disruptive towards the police.

This is what happened for instance also in various projects of the former Helsinki 
Design Lab,20 in which citizens were invited to co-design and co-produce new 
public services.21 That which was the prerogative of an oligarchy supported by 
experts - i.e. to design and produce services - has been opened up to the collectivity. 
In its being a meet in the middle between top down and bottom up approach to 
public service design and policy making, an initiative like the Helsinki Design Lab 
could at first glance being considered as not particularly disruptive towards the 
status quo. In the logic of Rancière’s idea of aesthetics/politics this is the case 
however, as its initiatives can be seen as a form of dissensus, of disruption of the 
consensus. In the ideas co-designed and co-produced, there has been an operation 
of displacement there where what is public has been taken out of the hands of police 
and placed back into the hands of citizens. In the co-creation of public services - as 
it in happens for instance for the projects belonging to DESIS Public and 
Collaborative cluster22  - the mechanism of the functioning of the state is made 
transparent to citizens so that they can match their needs with the already existing 
services and adapt them to their own needs and expectations (Manzini and 
Staszowski 2013).

This cluster project, developed by DESIS labs or schools connected to the DESIS 
network – such as for instance Politecnico di Milano, The New School of Design, 
Aalto University, Malmö University, University of the Arts London, Les Ateliers 
and LUCA School of Arts – illustrates how design researchers and students have 
been collaborating on the co-creation of services, together with citizens, local civil 
servants and policy makers. In some of these experiences – such as for instance in 
New  York and in Saint Gilles (Liège, Belgium)  – these collaborations led to 
formulate the need for physical places or settings allowing these experimentations 
to take place in a ‘safe’ environment: public innovation places, where citizens can 
meet civil servants and policy makers, and design researchers and student can 
facilitate the co-creation of new services and initiatives (Manzini and Staszowski 
2013).

In the city of Liège, for instance, students and design researchers of LUCA 
DESIS lab and invited designers23 have been working in a temporary public 
innovation place, where they imagined - together with citizens, policy makers, civil 
servants and stakeholders from the local associations - how the city could work in a 
more inclusive and collaborative way. For instance, they envisioned new solutions 
in which to use food as a way to connect people in the city, co-created a mobile 
puppet theatre to facilitate citizens’ communications about their challenges and 
ideas for solutions/aspirations amongst each other and with the local authorities as 

20 www.helsinkidesignlab.org
21 For a full explanation of the methodology that was used in the Helsinki Design Lab, please see 
the book Boyer et al. (2011)
22 www.desis-network.org/publicandcollaborative
23 Such as for instance Elisa Bertolotti, François Jégou and Pablo Calderón Salazar.
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to eventually inspire future steps of a neighbourhood master plan, and developed a 
street magazine together in order to give voice to the ideas of the citizens (Bertolotti 
and Tassinari 2017 and Bertolotti et al. 2017).

In all these examples there is a meet in the middle between bottom up and top 
down approaches, as authorities understand they need to change their traditional 
hierarchical modus operandi and look for new ways to interact with citizens to 
match their real needs and expectations, also making use of the resources which can 
be provided by the same citizens, such as for instance time, knowledge and skills.

In many cases however, this meet in the middle does not happen from the start. It 
is often provoked by designers who initiate actions in order to spur a (co)productive 
dialogue with local authorities, displacing their traditional positions and roles as 
well as those of the citizens. Yet, this dialogue does not always necessarily come. 
Sometimes it is simply impossible, e.g. when the given political situation do not 
allow forms of dissensus. In these cases, the disruptive character of design for social 
innovation becomes even more accentuated, and can take the form of an open 
contrast. This happens both with initiatives of grassroots social innovation, but also 
with projects of designers working to stimulate social innovation in given highly 
consensual contexts around the world.

However, design for social innovation - on both ends of the spectrum, from col-
laboration to juxtaposition with authorities - is generally disruptive, in its being a 
form of dissensus, which creates new forms of visibility of what previously passed 
below the radar, it always questions the status quo and pushes for change. As 
dissensus, its aim is

to put into question the received distribution of the relations between the distinct and the 
indistinct, the pure and the mixed, the ordinary and the exceptional, the same and the other 
(Rancière and Corcoran 2010, p.205).

8  Design and Melancholy

The goal of design manifesting and driving aesthetics/politics is that of an effective 
re-configuration of the political field (Rancière and Corcoran 2010, p.71). Rancière 
considers general Western history as a history of domination. Police has been the 
rule, and politics is its state of exception (Carl Schmitt quoted in Rancière and 
Corcoran 2010). History is always an interplay of the two, where politics is the state 
of exception in which alternatives to the status quo are imagined and prototyped.

By looking through the lenses of Rancière’s philosophy, design for social inno-
vation can be considered one of the forms of Art in which dissensus manifests itself 
in the contemporary world. It envisions alternatives to the status quo and helps to 
imagine what alternatives to consensus could look like, through prototyping. Yet, 
these states of exception are not guaranteed to ever replace the contemporary 
mainstream, the consensus. It is merely a possibility, yet unproven. This brings 
about a serious risk to be instrumentalised and become a tool in the hands of the 
police, of an oligarchy for its own benefit or its retraction from its societal (co)
responsibilities. In order to avoid this risk, the fragile, non dominative, exceptional 
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character of social innovation needs to be preserved. As social innovation is 
becoming increasingly ‘trendy’ and fashionable, this risk grows along its popularity. 
In order to avoid this, one needs to remind oneself of the political, dissensual 
character of social innovation, whose aim is not the interest of a few, but the 
co-creation of a new ethos enabling all to be involved.

Rancière says that the political aspirations are not yet fulfilled. This means that 
design for social innovation, though aspiring to co-create a new ethos, not necessarily 
succeeds in doing it:

Aesthetic art promises a political accomplishment that it cannot satisfy…those who want it 
to fulfil its political promise are condemned to a certain melancholy (Rancière and Corcoran 
2010, p.133).

The fallibility which Rancière attributes to Art is likely to help designers to 
become more realistic in managing the effects of their projects, and avoid 
triumphalism. The melancholy which he attributes to Art can help designers to deal 
with the high  - and often unrealistic  - expectations often encountered when 
collaborating with authorities, especially in a time in which design is often seen as 
a panacea which can solve all different kinds of problems. They clearly cannot. 
This melancholy may help keep in mind the necessity to cultivate humility and 
realism, and question both the role and responsibilities as designers. One cannot 
guarantee a transformation of society, but one can try to facilitate small scale 
transformations to take place, learn from these experiences, and try to scale them 
up, without having real evidence of a possible success. Anything which promotes 
dissensus, is also signed by this melancholy and frailty. This is also the case for 
design for social innovation. This frailty should yet not discourage. On the contrary, 
the awareness of being actors of dissensus should help to embrace increasingly 
one’s political responsibilities as designers.

To promote dissensus means to create the preconditions for a count of the 
uncounted or of the part of those without part (Rancière and Corcoran 2010, P.35). 
In the peculiar historical period in which we are living, in which Western societies 
are increasingly confronted with a growing amount of those not having part - e.g. 
political refugees and minorities - the relevance of this task grows in importance. As 
individual designers we ought to be aware of this. As a design community we should 
engage more broadly and deeply, from this awareness of our (co)responsibility, and 
work to co-design this new ethos in which none are excluded.
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Conceptualizing Aesthetics in Design: 
A Phenomenological Framework

Mads Nygaard Folkmann

Abstract The aim of this chapter is to introduce and discuss aesthetics as an 
approach to understand how design frames experience. In doing so, the chapter 
combines two philosophical interests in design, design phenomenology and design 
aesthetics, in order to promote a framework for discussing the impact of aesthetic 
meaning construction on experience. First, the chapter raises the phenomenological 
question of the relationship between design and experience, specifically, how design 
conditions experience. Second, in looking at aesthetics in terms of (a) the sensual 
appeal of design, (b) design objects as aesthetic media that frame modes of understand-
ing, and (c) contextual factors, such as media, influencing what is regarded as aesthetic, 
it is the thesis of the chapter that a reflective concept of design aesthetics can be 
employed to differentiate between three different ways in which design frame our 
experience: We can look at sensual, conceptual, and contextual aesthetic dimen-
sions of design and examine their contribution to the framing of experience, that is, 
how different dimensions of meaning articulation in design offer different framings 
of the experiences promoted by design objects and solutions. Further, the concept 
of aestheticization is introduced and discussed as the way in which objects are 
construed as ‘aesthetic’. A central insight is that the contextual aspect of aesthetici-
zation can promote a cultural construction of new conditions and new categories 
for the way we experience relevant meaning properties of design objects.

Keywords Design phenomenology · Aesthetics · Aestheticization · Aesthetic categories

1  Introduction

As we live in a world of design, and with the design theorist Gert Selle’s word, 
“swim in an ocean of design” (Selle 2007: 9), design frames and stages human 
experience. The first step is to acknowledge this as a condition for the way humans 
interact with the modern world; next, we can ask how this takes place and 
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investigate common traits of the conditions of human experience in our contempo-
rary “age of design” – to use the phrase of the editorial programme of the journal 
Design & Culture (2009-).

In this chapter, I will raise the phenomenological question of the relationship 
between design and experience, specifically, how design conditions experience. I 
will do so by embedding the discussion in the evolving discussion of a specific 
design phenomenology, which can be characterized as a theoretic framework 
inspired by classic phenomenology but aimed at conceptualizing the conditioning 
of experience by designed objects, mostly material but also with an extension to 
more immaterially operating design solutions, such as service design or digital 
design, for example in interfaces. To specify the phenomenological framework, that 
is not only state that design frames experience, but also ask how, I will introduce 
concepts of aesthetics to describe different layers of experiencing through design. 
Design phenomenology and design aesthetics can be described as two different 
kinds of philosophical interests in design, but can productively be combined.

I start out with design phenomenology as I see it as the main entrance to under-
standing how design sets the scene for humans to have an interaction and engage-
ment with the world and, as an aspect of this, also for the organization of aesthetic 
meaning in design (see also Folkmann 2013). After having introduced design phe-
nomenology as a framework, I will specify the frame by looking at aesthetics on 
three levels: (a) On a sensual level, the focus is on sensual appeal, i.e. how the 
design object by its sensual and tactile effects, its outer shape and its use function 
creates an appeal to human experience. This is not a matter of style but of the 
object relating to and framing the conditions of experience; (b) on a conceptual 
level, the staging of meaning by design objects is in question which regards, on the 
one hand, the appeal to understanding by the human subject and, on the other hand, 
the ability of the object to reflect its own character as a site of meaning articulation, 
(c) on a contextual level, the focus is on the contextual factors of the aesthetics of 
the design, where design by different means is reflected, regarded and positioned 
as ‘aesthetic’.

In so doing, it is my thesis that a concept of design aesthetics can be effective to 
differentiate between different ways in which design relates to and frames experi-
ence: We can look at sensual, conceptual and contextual aesthetic dimensions of 
design and examine their contribution to framing experience. In proposing aesthet-
ics as an entry to understanding and conceptualizing meaning construction in 
design, we may ask how different dimensions of meaning articulation in design 
offer different framings of the experiences promoted by design objects and 
solutions.

In its combination of phenomenology and aesthetics in relation to design, the 
chapter offers a research contribution to two types of discussions: In relation to 
design phenomenology, the chapter introduces design aesthetics as an approach to 
differentiate the otherwise abstract framework. In relation to the expanding field of 
design aesthetics (e.g. Forsey 2013; Stockmarr 2014), the chapter points out the 
specific relation of aesthetics to experience. The chapter builds on several theoreti-
cal approaches to aesthetics (sensual aesthetics, art-related aesthetics and cultural 
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aesthetics) and thereby challenge a trend in contemporary design aesthetics where 
experience is foremost understood in relation to the creation of emotional appeal by 
means of sensual elements of design objects. The chapter contains a broad view on 
aesthetics which encompasses philosophical issues of meaning articulation (e.g. the 
ontology of design objects as sites of meaning, the question of representation 
through design object, etc.) and cultural-contextual issues of mechanisms of aes-
theticization and will investigate how these affect modes and conditions of experi-
ence. In the end, the purpose of the chapter is to promote a framework for discussing 
the impact of aesthetic meaning construction on experience.

In the following, I introduce the concept of design phenomenology as an entry to 
the discussion of how design relates to experience, and then introduce the frame-
work of aesthetics and discuss how it can produce insights into the way design 
frames experience. In continuation with the presentation of the contextual dimen-
sion of aesthetics, I discuss the cultural role of aestheticization, that is, the construc-
tion of something as ‘aesthetic’ by factors external to the object. In this discussion, 
we may ask which aesthetic categories are produced by the context of contemporary 
culture.

2  Design Phenomenology

As a discipline of philosophy, phenomenology deals with the conditions of human 
experience in relation to what is experienced. The term phenomenology was coined 
by the German philosopher Edmund Husserl based on the Old Greek etymology of 
the theory, logos, of that which shows itself, phainomenon. Essentially conceived in 
a unity of subject and object, that often is reflected as a dichotomy, phenomenology 
asks about the phenomena as they appear to the human subject; the way to the phe-
nomena goes through our experience of them. For Husserl, his search for the being 
of the phenomena, the world of objects, continuously led him back to an investiga-
tion of the formation of the mental structures that perform the conditions for mean-
ing to come into being. Through this, phenomenology rests on a paradox therein 
that it strives to get to the objects and the core of things, zu den Sachen, but refers 
back to the formation of the conditions of experience in consciousness.

When we proceed to design phenomenology, the perspective on meaning pro-
duction changes to the actual objects. Even in the later phenomenological philoso-
phy of Maurice Merleau-Ponty, which by virtue of its corporeal starting point gets 
one step closer to actual experience, the reflection often remains transcendental in 
the sense of being oriented toward the basic conditions of experience. Merleau- 
Ponty does, however, speak of access to the world of objects and of “getting back to 
the objects in themselves, that is, getting back to this world before consciousness 
becomes the constantly speaking consciousness” (Merleau-Ponty 1945: iii), even if 
he does not focus on the specific constitution of the world of objects.

Design phenomenology may designate an approach to design with the focus on 
how design, in its many types of appearance and its creation of the tactile and visual 
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surfaces of the modern world, affects and structures experience. In relation to this, 
an interest in the role of objects has emerged in recent years, as Actor-Network 
Theory has claimed objects to possess active agency in networks with humans, for 
example in guiding behavior (cf. Latour 2005), and Material Culture Studies have 
pointed to the steering role of the “material environment” with regard to the “devel-
opment of social forms” (Dant 1999: 12).

Further, in a reversal of the interest in the human subject in phenomenology, the 
philosopher Peter-Paul Verbeek employs the concept of postphenomenology (origi-
nally initiated by Don Ihde) as a way of pointing to and acknowledging the role of 
the object in shaping the conditions of experience: “Things – and in our current 
culture especially technological artifacts – mediate how human beings are present 
in their world and how the world is present to them; they shape both subjectivity and 
objectivity” (Verbeek 2005: 235). Or, to further underline the point: A postphenom-
enological reflection such as Verbeek’s is, in part, an attempt at deconstructing the 
dichotomy of subject and object in experience and thus rejecting the notion of 
human subjectivity as the origin of the structure of experience.

In relation to design, though, I suggest the use of the term “design phenomenology”. 
Thus, to employ the term “postphenomenology” is to emphasize the internal 
philosophical debate of phenomenology; to engage in the development of design 
phenomenology is to relate insights from the phenomenological outlook on the 
conditioning of human experience to design. Using the concept of design phenom-
enology, we can examine the impact of design on the conditions of experience: We 
can examine how we design things, and how we are, in turn, designed by the things 
we design. This dual perspective is suggested by Prasad Boradkar when he states 
that the title of his book Designing Things “refers to a reciprocity of agency and an 
ambiguity of design’s locus of action. People and things configure each other” 
(Boradkar 2010: 4). Further, the philosopher Stéphane Vial has proposed that we 
focus on the effects of design in the context of experience and view design as more 
event than being, more impact than thing, more incidence than property (Vial 2014). 
The effects of design contribute to the creation of the space of experience, which is 
mediated and structured by the actual objects of design. In his book L’être et l’écran, 
‘being and the screen’, Vial looks at the changes in our structures of perception 
brought about by new digital media that, for example, offer spaces of virtual percep-
tion (Vial 2013).

To apply a phenomenological approach to design is to focus at the dual question 
of how design, as a medium of meaning formation, both relates to and possibly 
changes the constituents of experience. Whereas Verbeek’s approach aims to 
investigate the material effects of objects within a framework of “material aesthetics”, 
that is, to look at the fundamental mediating role of objects with regard to the 
specific shaping of human “experience and existence” (Verbeek 2005: 211), my 
attempt in the following is to look at the framing of experience by means of a 
broader conceptualization of aesthetics.
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3  Aesthetics

In this section, I will investigate aesthetics in design as a phenomenological issue 
and relate the discussion of the framing of experience to the concept of aesthetics in 
design. First, I discuss how the aesthetic does not have a site or an essence per se 
but can be seen a meaning-creating relationship between the objective and the sub-
jective which is itself phenomenological; second, I introduce an object-focused 
theoretical framework of aesthetics in order to provide concepts for my thesis: that 
a concept of design aesthetics can offer tools for describing different ways in which 
design frames experience. In this kind of approach, aesthetics does not deal with 
beauty or art, as the focus is on parts of the tradition of aesthetic theory, but with the 
articulation, communication, and staging of meaning in various ways through and 
around the object.

3.1  The Aesthetic Relationship

In its philosophical tradition, reaching back to Kant and beyond, to Baumgarden 
and the English empiricists, aesthetics deals with human experience, judgment, and 
appreciation of specific sensually or cognitively appealing phenomena. 
Consequently, a dominant discussion in aesthetic theory has been about the location 
of the aesthetic, its site in the act of aesthetic appreciation. Kant’s seminal Kritik der 
Urtheilskraft (1790) is symptomatic of this discussion: On the one hand, he speaks 
of value judgment and taste, that is, of matters of subjective concern. On the other 
hand, the purpose of his thorough philosophical investigation of the field of aesthet-
ics is to search for trans-subjective criteria for aesthetic evaluation in a sensus com-
munis. In his conception, the judgment of taste is bound to objective condition and 
not submitted to arbitrary subjective evaluation.

To take this reflection beyond Kant: On the one hand, we may ask what kind of 
special subjective experiences aesthetics calls for, e.g. coherence, harmony, and 
unity (Dewey 2005; Shusterman 2000) or a feeling of “pure presence” (Seel 2000) 
or “moments of intensity” (Gumbrecht 2003). In this way, it is a central question in 
the “first full treatment of design in the field of philosophical aesthetics”, Jane 
Forsey’s important book The Aesthetics of Design, what the nature of aesthetic 
experience is in relation to the use-oriented medium of design (Forsey 2013). On the 
other hand, determining which concrete elements in design objects are capable of 
evoking aesthetic experiences is an analytical question. In this sense, the literary 
scholar Gérard Genette speaks of objects with an “intentional aesthetic function” 
(Genette 1999: 2), aimed at being perceived and experienced aesthetically. In a gen-
eral reflection, we can state that aesthetic meaning evolves and can be described as 
a relationship between a subject with an intention to see and perceive something as 
aesthetic, to have aesthetic experiences, and an object with certain aesthetically 
coded features.
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Genette regards this relationship foremost as functional in the sense that meaning 
always only may be given in the interrelation of subject and object. The relationship 
can, however, also be seen as a feature of phenomenology and its interest in this 
interrelation as a basic premise for human experience. Also, phenomenology, at 
least in the version of Merleau-Ponty, stresses the fact, that experience always that 
takes place in a body which is embedded in the context of the world. Merleau-Ponty 
deconstructs the dichotomy (and relation) of subject and object and places them in 
a sort of continuity that he calls the flesh, la chair. He speaks of density of the flesh 
as a means of communication between the viewer and the object. Similarly, the 
body is located in a chiastic structure within the world: “The body participates in the 
order of things, and likewise the world is universal flesh” (Merleau-Ponty 1964: 
179). Experience, in Merleau-Ponty’s phenomenology, is an ongoing exchange 
between subject and object that takes place in the common material of la chair. 
Further, la chair is a means of relating experience to the world and thereby state that 
experience is never without context.

This latter point about the context is important in relation to aesthetics. Often 
philosophical speculations of aesthetics may only investigate the relationship of 
subjective appreciation and evaluation on the one hand and the aesthetically appeal-
ing object on the other hand. All experience is, though, embedded within a context 
which in many ways influences the horizon of the actual experience and how it is 
evaluated. My point is here that the relationship of subject and object is a basic tenet 
for the location of the aesthetic and that this structure of aesthetic experience must 
be seen within the contextual factors which conditions it, e.g. habits, cultural valo-
rizations, conventions, etc., and that these factors also belong to the phenomeno-
logical framework as they define how experience can take place.

This said, and taking the relational as a defining point of aesthetics, I will in the 
following focus on the coded features of the design objects. On the one hand, all 
sorts of objects (chairs, refrigerators, tables, garden gnomes, smartphones, lemon 
squeezers, works of art), may serve as vehicles for aesthetic appreciation according 
to individual and idiosyncratic taste even if the context also may contravene this. 
There are, e.g., strong conventions to regard garden gnomes as bad taste and, hence, 
in a traditional sense as outside an aesthetic appreciation. Still, in principle, virtually 
anything can be regarded as aesthetic if we choose to view it with an aesthetic per-
ception and have an aesthetic experience of it. On the other hand, there are differ-
ences in the degree of aesthetic coding. This raises the question of how some design 
objects may encourage aesthetic appreciation more than others. Since my question 
is how design frames experience, I want to take a closer look at how design objects 
do this, by various means. That is, my approach to aesthetics is to look at the coding 
strategies of the objects rather than at the subjective experiencing.

In the following, I present an interpretive framework for investigating the forma-
tion and articulation of aesthetic meaning in design. I present three levels of aesthet-
ics that are also reflected in aesthetic theory, and which can be related to the framing 
of experience by design: a sensual, a conceptual, and a contextual dimension of 
aesthetics. Elsewhere, I have referred to these levels as a sensual-phenomenological 
level, a conceptual-hermeneutical level, and a discursive-contextual level (Folkmann 
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2013). Figure 1 summarizes these levels and how they relate to the following dis-
cussion of the contextual dimension of aestheticization and point to a new emerging 
discourse on how design objects relate to experience.

As a running example, I relate my discussion to the portable music device Beolit 
12 (Fig. 2) by the electronics manufacturer Bang & Olufsen, which praises the prod-
uct as “a small but mighty music system that sports a powerful punch in a stylish 
package” (B&O 2015). The Beolit 12 is a combined amplifier and loudspeaker with 
a wireless connection to Apple’s iPhones based on the AirPlay technology. It appears 
as a reinterpretation of the traditional transistor radio, as reflected in the name, 
which refers to a line of transistor radios reaching back, among others, to the (not 
portable) Beolit 39 (1939) and the compact Beolit 400 (1970). The Beolit 12 is a 

Dimension of 

aesthetics:

Sensual Conceptual Contextual

Impact on level of 
experience:

Framing by means of 
sensual design 
aspects, both in terms 
of objects and in 
terms of use and 
material interaction

Framing of 
understanding 
through concrete 
objects and solutions

Framing of systems 
of meaning; ideology

Impact of 
aestheticization

Massive sensual 
effect – even to the 
point of becoming 
‘an-aesthetic’

Staging of reflective 
meaning as a strategy 
of design objects

Creation of new 
aesthetic categories

Required discourse 
about how design 
objects relate to 
experience

Description of 
sensual means and 
effects in design

Description of 
degrees and 
strategies of design 
objects for staging 
meaning 

Description of the 
various aesthetic 
categories produced

Fig. 1 Dimensions of aesthetics in relation to design

Fig. 2 Beolit 12 portable 
music device. B&O Play. 
Design: Cecilie Manz
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part of B&O Play which is a sub-brand of Bang & Olufsen aimed at consumers who 
prioritze mobility and a contemporary design expression. The object carries the 
signature of the well-renowned Danish designer Cecilie Manz, who plays a central 
role in the media representations of the object. As is typical of high-profile lifestyle- 
oriented types of design, the designer name is employed as an asset in the meaning 
production of the product (cf. Julier 2014).

3.2  Sensual Aesthetics in Design

The sensual level of aesthetics in design takes its starting point in an investigation 
of the sensual communication of the form and material-tactile dimension of the 
designed object. This interest is rooted in a trend in aesthetic theory that revisits 
Alexander Baumgarten’s original idea of applying aesthetics to sensual matter in 
the work Aesthetica (1750–58; in Old Greek, aisthetá means ‘that which can be 
sensed’). It is found in works by Martin Seel (2000, 2007), Gernot Böhme (2001, 
2013), and, drawing on John Dewey’s Pragmatist aesthetics (2005), Richard 
Shusterman (2000). Also, it relates to investigations of the role of the body in aes-
thetic experience (Bhatt 2013) and to a general interest in the nature of the aesthetic 
experience in its generic character of emotional and psychological responses inde-
pendently of the object in question (Schaeffer 2015). In general, though, these 
inquiries deal with aspects of sensual appeal and the question of appearance, that is, 
on the one hand, how people respond to certain kinds and structures of appearance, 
and, on the other hand, how these are constituted in order to evoke response.

What is important, however, is to acknowledge differences in traditions and con-
cepts of “experience” in this context. The Pragmatist, Anglo-American tradition has 
a tendency to be interested in experiences as special moments of sensation; Dewey 
points to the special character of having “an experience” which, for instance, can be 
facilitated by works of art (even though Dewey aims at general experience, he often 
points to works of art as examples of special catalysts). In reference to experience, 
works of art may “concentrate and enlarge an immediate experience” and present a 
“pure experience” freed “from factors that subordinate an experience as it is directly 
had to something beyond itself” (Dewey 2005: 285–6). In contrast, European 
Continental tradition has, in the aftermath of Kant, been interested in questions of 
perception and epistemology as a structure of experiencing. In English, the differ-
ence may be blurred, as experience is the single term to designate what is at stake in 
both traditions. In German, for instance, the difference can be detected in the differ-
ence between the words Erlebnis (being a special moment of experience) and 
Erfahrung (pointing to the structure of experiencing).

In relation to design, this overall interest in “experience” has several outlets, 
mostly related to the Anglo-American discourse on the special moment of experi-
ence. It has, among other trends, led to an increased understanding of the role of the 
body in design, as “an increased somatic awareness of the body and its surroundings 
can enrich and deepen everyday experiences” (Bhatt 2013: 4), which are seen as 
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being shaped by design. Also, the interest in pleasure may be seen within this 
context (Jordan 2000). Pleasure and the pleasurable are at the core of the Dutch 
project UMA (Unified Model of Aesthetics) which with its model seek to predict 
“that the aesthetic pleasure we gain from designed artifacts arises out of a delicate 
balance between ranges of opposing forces” (UMA 2015), e.g. unity vs. variety and 
typicality vs. novelty. Also, the interest in the emotional appeal of design can also 
be seen in this context; as a trend, it marks a broad desire to understand the aesthetic 
qualities of the nonfunctional, emotionally appealing factors in design and how they 
affect the process of designing (Norman 2004; Hekkert 2006; Desmet and Hekkert 
2007; Hekkert and Leder 2008; Desmet 2010). In these approaches the focus is on 
how aesthetic objects may create some kind of sensual appeal and effect, that is, a 
way where sensual elements of the design aim to create a positive and affirmative 
response in the recipient. Also, a recent thesis on design aesthetics concludes by 
suggesting that “a deepening fusion of ideas from the emotional theories of design 
and the philosophical notion of the aesthetic as sensual experience would be able to 
take the discussion of the aesthetic in design in new directions” (Stockmarr 2014, 
202–3), even though it does not show specifically how this can be accomplished.

Below I will challenge this as being the only trend in design aesthetic. For now I 
will point the investigation in the direction of the role of the design objects in the 
sensual relationship, that is, how the framing of experience by sensual qualities of 
the design objects may be seen on more levels.

First, it deals with how the look, the feel of the texture, the application of materi-
als, the execution of the detailing in the assembly and seamless fittings, and the 
overall physical presence appeal to people and conditions their approach to the 
world. This approach to looking at the aesthetics through the material and formal 
appearance of the object resembles the classical aesthetic appreciation of distance 
and disinterestedness, even though we also with the contemporary aesthetic phi-
losophy of Martin Seel may ask how the object in question may appeal to enable a 
kind of “aesthetic perception”, ästhetische Wahrnehmung, that not only invests 
itself in the immediate appearance of the object, but also “intensifies the appearance 
of the pure present that is otherwise inaccessible to ordinary perception” (Seel 2007: 13). 
To Seel, aesthetic perception is a matter of looking in a certain intent way that 
involves “attention to the play of appearances” (14) and this looking can be encour-
aged by the sensual qualities of the object.

Second, it is not enough only to investigate the material form of the object but 
also broadly its creation and framing of experience which in design also touches 
upon its use and the “material interaction” (cf. Dant 2008) the design object encour-
ages to. Thus, the question arises how the form of the object is related to the creation 
of experiences when in use or interacted with.

The Beolit 12 is illustrative in this connection as it in its appearance presents a 
design object with a strong emphasis on formal and material qualities and employs 
this to stage new experiences when used. In its sensual appearance, the Beolit 12 
reflects a strong emphasis on look, texture, high-end materials and quality work-
manship as evident in the detailing of the assembly and seamless fittings. It is 
designed as an object with a closed extension and a formal expression as an 
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 enigmatic block whose function may be hard to detect at first glance. With regard to 
materials, the designer has used plastic in order to keep the product lightweight, 
mobile and affordable; at the same time, however, the more expensive material alu-
minum is used on the front, in accordance with the company’s signature design 
idiom. Next, the creation of experiences goes beyond its immediate sensual appeal, 
as the function of the product is to provide mobile music experiences for the user. 
Thus, the kind of experience offered by the object is not obtained simply by an 
appreciation of its external formal and sensuous qualities (whether experienced 
remotely by looking or up-close by touching) but revolves around the possibilities 
enabled by the use of digital technology to enhance and create new experiences 
for the user. In case of the Beolit 12, this involves experiences of mobile 
music transmitted wirelessly by an iPhone to the Beolit 12 and perhaps to the 
iPhone via a streaming service. In the perspective of the creation of experiences, 
then, the aesthetics of the object should be judged not only on its external qualities 
but also on its specific capability of easily, innovatively or provocatively creating 
new experiences.

Establishing a discourse about the appeal of form, material and evocation of new 
experiences in design requires a differentiated vocabulary for describing sensual 
effects and their impact. In a project at the Design School Kolding, design research-
ers have examined how a group of users/consumers articulate aesthetic qualities and 
preferences in relation to the sensual, tactile qualities of textiles (Riisberg and Bang 
2014). While wearing blindfolds, a group of young users/consumers were asked to 
verbalize their tactile sensation (Fig. 3). The study claims that more reflective users 
may help inform designers about how to design to achieve greater appreciation by 
the users, but it also shows that it may be a struggle to create a nuanced language for 
a kind of sensory appreciation that is often overwhelmed and dominated by visual 
impressions. In sum, it is pivotal for the sensual dimension of design aesthetics to 
encompass all dimensions of sensual appeal; the visual, tactile, auditory and olfac-
tory (and maybe also the gustatory even it does not seem relevant for design).

3.3  Conceptual Aesthetics

The conceptual level of aesthetics involves analyzing artefacts as media for the con-
struction of meaning and new patterns of understanding. This notion of aesthetics 
can be traced back to Kant’s Kritik der Urtheilskraft (1790), where aesthetics was 
conceived as a basic aspect of epistemology bridging sensual appearance and con-
ceptually formulated meaning. In Kant, this was transmitted through the experi-
ences of the beautiful and the sublime, but it has subsequently developed into a 
more general question of meaning construction without any association with beauty 
in the art-oriented aesthetic theory influenced by Kant, especially in a German- 
language context (e.g. Adorno 1970; Bubner 1989; Menke 1991, 2013; Seel 2000). 
A key aspect of this line of aesthetic theory has been an immense interest in the 
extra- and trans-communicative effects of the aesthetic artefact beyond its normal 
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communicative capacity. This interest thus goes beyond the artefact to explore the 
effect of communication and anchors the artefact as an integral element of the com-
munication of the specific aesthetic medium. Consequently, the main focus is not on 
cognitive questions of understanding but on the role and capabilities of the specific 
aesthetic medium in question.

This approach to the aesthetics of design is not common in design theory where 
the focus is on the sensual qualities and the appeal to emotions and pleasure, as 
stated above. The ambition of this trend in design aesthetics has been to describe 
what is specific about an aesthetics of/for design and, in turn, what differentiates it 
from other kinds of aesthetics, especially the aesthetics of art. My claim is, however, 
that important insights about the specific aesthetics of design objects can be found 
also in the general, but art-related aesthetics and that this claim also has the advan-
tage of challenging the close attachment of the concept “aesthetics” with beauty, 
which often is the case in design. Doing so, my ambition is the opposite of (re-)
conceiving design as art, as that is a dead-end reflection which neglects the specifics 
of design, e.g. the role of use and functionality. Instead, my proposal is a framework 
for understanding aesthetics specifically in design, which explores and reconnects 
with the potential of a broader field of aesthetic theory, as much aesthetic theory – 
with inspiration from Kant – deals with general questions of the complexity and 
communicative capabilities of the aesthetic medium.

Fig. 3 Graphically reworked representation of the experiment with tactile sensing of textiles at the 
design school Kolding. Image design: Laura Locher and Alina Breuil Moat
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In relation to the framing of experience by design objects on a conceptual level, 
the key questions are how and by what means design objects enable and construct 
meaning and appeal to understanding, and what the nature of this meaning is, for 
example if it transcends any limitations, and what its implications are. Further, in 
the process of constructing meaning and appealing to understanding, design objects 
may prove to be reflective of themselves as sites of meaning construction.

Many design objects not only create a sensually operating framing of experience 
but also engage in framing and challenging patterns of understanding. An example 
of a product that operates in this manner is Philippe Starck’s highly profiled, almost 
non-functional Juicy Salif (1990) (as it is not only a lemon squeezer but also chal-
lenges our understanding of it by reflecting the very idea of a lemon squeezer). 
Relevant in this context is Martin Seel’s discussion about the capacity of aesthetic 
media to create new frames of understanding and serve as media for comprehending 
and meeting the world. Focusing on the function of human perception in the process 
of confronting something “other”, he claims that the capacity of aesthetic media is 
to “bring forward otherwise unrepresentable circumstances” and that this capacity 
has to do with “ways of human commitment in the real or the unreal, in conditions 
of the world in the past, the present, or the future. Ways of meeting the world 
[Weltbegegnung] are put forward, whereby ways of meeting the meeting of the world 
[Begegnung mit Weltbegegnung] will be possible” (Seel 2000: 184, his italics).

Unlike art, design objects are often not obviously self-reflective of their own 
being as creators of meeting points between us and the world; nevertheless we may 
ask how design objects are conceived and operate as such. As objects of use, design 
objects have the effect of staging dynamic meetings with the world, that is, they 
produce a meeting with the world that may enable new kinds of meeting of the 
world, to rephrase Seel. This is an aspect that touches upon the element of interac-
tion with the design, not just in terms of how to handle a specific physical object, but 
also in terms of how the object may alter its character in our interaction with it.

The Beolit 12 creates a meeting point between us and the world both through its 
static, material character and through its dynamic potentials of use. In its immediate 
appearance, it is an object that is designed for physical handling and to be carried 
around. As a distinct signature element, it is designed with a leather strap. The 
leather is a material that the designer has brought into the design of consumer elec-
tronics from her original field as a furniture designer. Also, the use of the leather 
strap refers to the design history of portable devices, e.g. the portable transistor 
radio/phonograph TP1 (1969) designed by Dieter Rams for Braun, which features a 
leather strap. From a sensuous perspective, the leather makes carrying the product 
more comfortable. Thus, the organic material of the leather strap softens our con-
crete, tactile meeting with an otherwise hard and geometrically distinct object. 
Next, the Beolit 12 also serves as a dynamic access point to experience by allowing 
music to be carried around and consumed in new and, from the perspective of the 
company, hopefully, innovative ways, as that would allow the company to project a 
self-image of being innovative. In its scope of operation, the Beolit 12 may encour-
age new kinds of mobile use. The potential of design objects to be used in different 
and maybe unforeseen ways is enhanced by the opportunities offered by digital 
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technology, adding renewed relevance to the question of how aspects and situations 
of use can be designed, and how use can be seen as design (Bredies 2014). Thus, the 
real impact of creating new world meetings lies in the product’s inner potentialities 
of being not merely a static, material object (which it also is) but also a dynamic 
object of interaction that through its use by different users is constituted as a person-
alized, changeable design object, capable of creating new patterns of engagement in 
its wireless interaction with, first, an iPhone and, second, surroundings that are 
increasingly pervaded by wireless information.

Seen in the perspective of conceptual aesthetics, a product such as the Beolit 12 
may have an aesthetic effect in challenging the habits of use, the way we understand 
an object (what is it for?), and the way we meet the world through the object. This 
meeting builds upon sensuous effects but also on the more or less self-referential 
creation of the object as an interface between us and the world.

3.4  Contextual Aesthetics

While the two previous dimensions of aesthetics deal with meaning aspects of the 
given design object, the contextual dimension of aesthetics focuses on the wider 
implications of the circulation of objects on a cultural, social, and political level. 
This aspect also points to the role of aestheticization which will be introduced in the 
next section.

According to Jacques Rancière, who has influenced the contextual trend in aes-
thetic theory, aesthetics can be investigated as a political power issue in relation to 
the distribution of sensual material and the ability to determine “what presents itself 
to sensory experience”: Thus, aesthetics can be seen as “a delimitation of spaces and 
times, of the visible and the invisible, of speech and noise, that simultaneously 
determines the place and the stakes of politics as a form of experience” (Rancière 
2004: 13). Rancière seeks to discuss possibilities that are determined by aesthetic 
media; these media not only behave as transmitters of new possible meaning but 
also produce possibilities by defining and conditioning domains of the sensual 
experience.

In this conception, aesthetic media, such as design, have the capacity to radically 
reconfigure and transfigure the territories of “the visible, the conceivable, and the 
possible” (41) and propose possible models for accessing and experiencing the 
world in new ways. The contextual dimension of aesthetics deals with the ideologi-
cal aspect of framing experience as it affects whole systems of meaning. Further, 
this is a matter of cultural reflection as the surrounding cultural context may circum-
scribe what is defined and regarded as aesthetic. Ways of effectuating this may be 
found in branding strategies and in the cultural production of “media-environments” 
(Lash and Lury 2007), where things turn into and are engulfed by media expressions 
in a manner where there is no outside, as seen from the perspective of these environ-
ments; everything is ordered in new ways and delimited as a space of experience. 
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From a perspective of consumption (and not just use situations), media contexts are 
active in framing aesthetic experience.

To illustrate with the Beolit 12, we may ask how the aesthetic meaning of the 
product is culturally produced by means of actors and powers outside the design 
object, in the commercial context. As a start, Beolit 12 is positioned as aesthetic as 
a matter of discursive, performative action, as when Manz is quoted as saying that 
she thinks “great design should be 90% functionality and 90% aesthetics” (B&O 
2015), thus pointing to aesthetics as a central concept for the product. Further, visual 
media may play a central role. I will point to two examples.

The first example is a static visual mediation of the Beolit 12 on the website of the 
sub-brand B&O Play (Fig. 4). Here, the product is displayed in a setting that reflects 
the company’s view of the optimal value context of the product: co-branding with 
Apple products; coffee table books, perhaps study books or books on art or design, 
designating cultural capital; a coffee-to-go cup, signalling mobility; and posters and 
a bike in the background connoting a modern, urban, active lifestyle. The product is 
staged in a simplified and stylized set-up in bright, harmonized colours which at the 
same times signals urban mobility. This kind of visual mediation positions the object 
as aesthetic through a beautification of the object (in an association with values of 
youth, mobility and trendiness), which is not uncommon in contemporary design 
culture as a strategy of aiming to let the objects look their best.

The second example is a 2012 commercial for the Beolit 12 playing on the theme 
of Little Red Riding Hood getting lost before eventually finding her way again 
(B&O 2012). In a desolate, urban industrial setting, the Little Red Riding Hood 

Fig. 4 Product setting of the Beolit 12 by the company Bang and Olufsen (2012)
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character is carrying the Beolit 12 as her basket of goodies and seems to feel stalked 
by sudden flashing, rectangular lights. Eventually, the lights surround her, but at the 
end of the 1:18-minute film she is able to control the lights and make them go away 
by touching her iPhone, revealing that the flashing lights were iPhone screens. At 
the point of resolution, a female voice whispers, “Wireless sound system for your 
iPhone – by B&O Play”. In this commercial, the object is not positioned as beautiful 
but as intriguing and interesting as the Beolit 12 acts as an object of resolution that 
integrates all the supposedly wireless streams of information indicated by the 
rectangular lights.

The two examples may seem contradictory but state how an actor as a company 
may employ different strategies at the same time in order to attach aesthetic mean-
ing to the object. Other actors may be the designer or consumers communicating 
with each other in e.g. blog communities. Aesthetics is never de-attached interests 
or ideology but contextually dependent on factors surrounding the object.

4  Aestheticization

In the following, I will specify aestheticization as a cultural meta-level of aesthetics. 
Aestheticization can be employed as a concept to further describe the cultural pro-
cess by which design is made or conceived of as aesthetic by factors that are often 
external to the concrete objects themselves. In relation to the framing of experience 
by aesthetic means, I point to aestheticization as a ubiquitous process of distributing 
sensual meaning with an emphasis on the overall impact of aesthetic media, such as 
design, on experience. The basic point is that the contextual aspect of aestheticiza-
tion can promote a cultural construction of new conditions and new categories for 
the way we experience relevant meaning properties of design objects. The cultural 
aspect of aestheticization relates it to anthropology and studies in Material Culture 
as these deal with how the culture in its material manifestations frames human expe-
rience (see Dant 1999; Miller 2010). Often, however, the question of aesthetics is 
not in direct focus in these approaches even if aesthetics and aestheticization may be 
seen as an entry to the understanding of material culture.

4.1  Dimensions of Aestheticization

The concept of aestheticization brings additional dimensions of aesthetics into play. 
First, it describes the moment in cultural history when calculated sensual appeal 
begins to gain in importance as a means of communicating a new world of goods to 
contemporary consumers, and we see the boundaries of high culture break down, as 
devices and form repertoires of art enter the experiential domain of everyday life, 
and new, calculated surfaces of visual appeal and imaginary simulation appear 
(cf. Featherstone 1991). Thus, the “aestheticization of everyday life has provided 
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changed conditions for the organization of material culture” (Lury 1996: 26) and, 
hence, the conditions for how to approach and experience the world. In effect, aes-
theticization can designate a high degree of aesthetic coding in our everyday sur-
roundings and the transmission of this process through specific media. By this, the 
concept of aestheticization connects to concepts of everyday aesthetics (e.g. 
Oldemeyer 2008; Saito 2010).

Second, and as a consequence of the first meaning, aestheticization is the cultural 
construction of an everyday domain such as design as aesthetic, that is, as some-
thing that is attributed and imbued with a kind of meaning that can be labeled “aes-
thetic”. Here, the emphasis is on a cultural analysis of design and its formative 
contexts (e.g. Hebdige 1994, du Gay 1997, Julier 2014, Folkmann 2016). Designers, 
manufacturers, retailers, design magazines, blogs, etc., all the actors in the cultural 
circuit of design, may employ the term “aesthetic” in relation to the design object in 
question and install a notion that the object may be regarded as aesthetic and thus be 
experienced as such in a special way – in the manner Cecilie Manz did in the exam-
ple of Beolit 12.

Third, we may ask about the specific strategies of coding in aestheticization on 
the different levels of aesthetics and its relation to experience. In so doing, we may 
use aestheticization as a concept that describes a high degree of aesthetic coding in 
the everyday surroundings of human beings and the transmission of this process 
through specific media. In this way, to enter a discussion of aestheticization is to 
examine how the interface that we apply when we meet the world is changing as a 
result of strategies of making objects and surfaces more aesthetically coded and 
asking how this process affects the conditions of experience.

4.2  Aspects of Aestheticization

As a discussion of the role of aestheticization in connection with experience, I will 
now relate its cultural process to the sensual, conceptual, and contextual level of 
aesthetics and, consequently, the modes of experience addressed and conditioned by 
these levels.

On the level of sensual appeal, the logic of aestheticization is to seek sensual 
effects, even to the degree of overwhelming calculation where everything is designed 
to have maximum impact on the senses. This aspect of aestheticization can be seen 
in contemporary commercial design culture where more and more design objects 
and brands are staged as sensually appealing in different kinds of commercial set-
tings and displays, e.g. flagship stores with a thorough calculated staging of the 
products of the brand in question. In a cultural-critical perspective, the reverse side 
of this kind of aesthetics has been described by Wolfgang Welsch as an-aesthetic, a 
state of being where the “elementary condition of the aesthetic, the ability to feel, 
has been negated” (Welsch 1990: 10). In this conception, the an-aesthetic ranges 
from the “zero phenomenon to the hyper phenomenon of the aesthetic” (11), that is 
when aesthetics runs the risk of becoming either too little or too much.
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On the level of conceptual meaning in design, aestheticization can be seen in the 
tendency to stage design as a self-reflective medium that implicitly or explicitly 
debates its own conditions as a medium. This tendency is related to the historical 
development in aestheticization in the sense that design as, a medium of popular and 
everyday culture, employs strategies of debating and staging meaning through con-
crete objects that are normally found in art. In this way, many of the explicit endeav-
ors to create reflective design, such as the 1960s Italian Radical Design movement 
or the more recent Critical Design movement (now dealing with “Speculative 
Everything”, Dunne and Raby 2013), are affiliated with mechanisms and discourses 
of art. On this level of aesthetic meaning, aestheticization points to the cultural logic 
of not just creating forms for sensual appeal to experience but also reflectively posi-
tioning them as such.

Finally, and most important, on a contextual level, aestheticization implies the 
creation of new experiential patterns and new categories for seeing and regarding 
something as aesthetic and, hence, as important for the conditioning of experience. 
This approach has been promoted in recent years by the newer conceptualizations 
of aesthetics. In a philosophical approach to everyday aesthetics, the philosopher 
Terry Leddy, for example, speaks of the extraordinary in the ordinary and proposes 
a broad view on aesthetics including “major league aesthetic concepts such as har-
mony and balance, but also minor league ones such as neatness and messiness” 
(Leddy 2012: 259). Further, the cultural theorist Sianne Ngai productively associ-
ates cultural trends with aesthetics and states that “aesthetic experience has been 
transformed by the hypercommodified, information-saturated, performance-driven 
conditions of late capitalism” (Ngai 2012: 1). She argues that the change in condi-
tions in society also changes the aesthetic categories, and that in our “hyperaestheti-
cized world”, aesthetic experience has changed from deriving its models from art 
and the beautiful/sublime to being based on “the stylistic triviality and verdictive 
equivocality of the zany, the cute, and the interesting” (19). In her perspective, the 
aesthetic categories are filters for experiencing the world in different ways. In the 
process of total culturalization and radical commodification, aesthetic experience is 
about the ordinary and not, as has traditionally been the case, about distance, play 
or disinterestedness. Further, Ngai points out that styles are culturally produced and 
codified as such, which has implications for “our perception of them as stylistic 
qualities” and, vice versa, that our perception affects “our language of aesthetic 
judgment” (29). Ultimately, style is not just a matter of the object in question but 
can be understood as a way of “perceiving an object” (29); that is, it can be seen as 
producing a specific perceptual setting.

With Ngai, we clearly see that the aesthetic categories of contemporary design 
culture have changed, even if her chosen categories may be debated. We experience 
the design through their aesthetic categories or, rather, our experience of the world 
through its design is steered by aesthetic categories related or attached to the design 
in question. This aspect can be seen in the visual mediations of Beolit 12 discussed 
above. By being intriguing, the latter example relates to the aesthetic category of 
the interesting while the first example more traditionally confirms beauty as an aes-
thetic category in design. In appealing to beauty, design may often be ‘old- fashioned’ 

Conceptualizing Aesthetics in Design: A Phenomenological Framework



280

in its aesthetic appeal which may be in contradiction to the examples primarily from 
art which Ngai bases on. But an important point is that the aesthetic categories are 
not just given and final but are an object of interpretation and constantly can be 
culturally produced, e.g. by companies through their staging of objects in different 
kinds of mediations.

To further illustrate the cultural construction of aesthetic categories and their 
impact, the German cola company fritz-kola may serve as an example. By present-
ing the cola product on a black background with the slogan ‘koksen ist achtziger’ 
(doing cocaine is so 1980s) (Fig. 5), the brand and the campaign steer our percep-
tion and delimit our space and frame of experience (effects of pleasure are vital; 
everything is black). The company actively aims to create the aesthetic categories 
through which the product is to be evaluated. In the visual language of commercials 
and in its social communication, which actively defines cultural parameters, fritz- 
kola establishes ways of perceiving the product, that is, its style and our reflective 
judgment of it. Through its reflectivity, fritz-kola engages in – and produces – the 
activity and flow of the zany and the temporal-anticipatory of the interesting, to 
employ some of Ngai’s categories. Thus, fritz-kola creates a structure of meaning 
around its product that produces the categories for how we can perceive the relation-
ship between the brand as a vehicle for the consumers to engage actively with and 
the overall context of contemporary culture.

Fig. 5 fritz-kola ad, 2014. 
The slogan goes: “Doing 
cocaine is so 1980s”. The 
ad can be seen as an 
example of how experience 
can be framed by branding
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In general terms, aestheticization on the level of contextual aesthetics can mean 
a cultural production of new conditions for experiencing relevant meaning proper-
ties of design objects.

5  Conclusion

The purpose of the chapter has been to introduce to design phenomenology and 
design aesthetics as approaches to understanding design and to let them cast a 
reflective light on each other in the overall question of the chapter: How does design 
frame experience?

In the chapter, the phenomenological question of the relationship between design 
and experience has been raised, that is, how design on a general level conditions 
experience. In looking at aesthetics in terms of (a) the sensual appeal of design, (b) 
design objects as aesthetic media that frame modes of understanding, and (c) con-
textual factors, such as media, influencing what is regarded as aesthetic, design 
aesthetics has been employed to differentiate between three specific ways in which 
design frames our experience: We can look at sensual, conceptual, and contextual 
aesthetic dimensions of design and their contribution to the framing of experience, 
that is, how different dimensions of meaning articulation in design offer different 
framings of the experiences promoted by design objects and solutions. What is 
important on this point is to acknowledge the role of the cultural context in defining 
what is made available for our experience and how the material for experience is 
differentiated in different ways as aesthetic. Here, a central insight is that aestheti-
cization promotes a view on the cultural construction of new conditions and new 
categories for the way we experience relevant meaning properties of design objects.

By looking at sensual, conceptual, and contextual aesthetic dimensions of design 
and exploring their contribution to the framing of experience, we may, as a next 
step, further develop discourses for describing the sensual means and effects in 
design, the degrees and strategies of design objects for reflectively staging their 
meaning and the resulting aesthetic categories. The latter point seems particularly 
important: Today, design is not a question of things being beautiful but of the pro-
duction of meaning and new ways of framing experience.
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Abstract This chapter proposes that the philosophy of phenomenology is highly 
applicable, if not necessary, for a deeper and more integrated approach to spatial 
design disciplines in a world that aspire to be sustainable. The chapter develops 
upon the frameworks established by Heidegger, Jean-Paul Sartre, and Merleau- 
Ponty, and the works since which have attempted integration of such ideas in 
architecture and design, such as those by Aalto, Norberg-Schulz, Pallasmaa, 
Frampton, and Zumthor. It evaluates key historical and more recent phenomenological 
concepts for their importance in contemporary spatial design. Reflecting on these 
diverse views this chapter focuses on two strands and evaluates their usefulness in 
facilitating the uptake of sustainability in architecture and design. Although the two 
notions explored are different, jointly they show that there are significant constructive 
implications for phenomenology within architecture and design.

The chapter discusses the phenomenological concepts, their inherent relevance 
for spatial design disciplines and supports that discussion through a series of 
contemporary student projects in landscape architecture, furniture design, and 
architectural construction. Especially significant is a conceptual interpretation of 
pro-sustainable efforts as inherently and deeply reflective of many values already 
captured in phenomenology, and that through the active use of phenomenological 
concepts a more pro-sustainable design becomes possible.

Keywords Phenomenology · Architecture · Landscape · Design · Sustainability

1  Introduction

The application of phenomenology in architecture and design has a long tradition 
(Sharr 2007), and still attracts much attention as evident in the recent special issue 
of Architectural Design (2012) (Brislin 2012). Although there are strong overlaps 
and a good sense of collaboration amongst those using phenomenology in 
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architecture and design, after more than half a century of such efforts much of the 
diversity has also been achieved. Phenomenology has been used to assert importance 
of human experience of architecture (Pallasmaa 2005), to justify importance of 
genius loci (Norberg-Schulz 1980), to call for an emphasis on tectonics and 
construction (Frampton 1990), and to engage with the poetic aspects of architecture 
(Zumthor 2006). The range of interpretations taken out of phenomenology has been 
increasing. This chapter proposes a new direction asserting that phenomenology can 
also play a critical role in facilitating uptake of sustainability.

The chapter opens with a general phenomenological emphasis on the importance 
of embodiment in perception and cognition of spatial design and thus effective, 
aesthetic and action-oriented experiences informed by environmental factors and 
bodily movement. The works of philosophers Jean-Paul Sartre and Maurice 
Merleau-Ponty and architects Christian Norberg-Schulz and Juhani Pallasmaa are 
examined to establish a field arguing for the importance of subjective experience as 
part of an embodied perception. Of specific emphasis is the the interactive physical 
exploration which introduces the body as the perceiver, the knower, the agent, by 
exploring the idea that the observer makes sense of the world through their bodily 
actions and participating with others in establishing meaning. This part of the 
chapter uses student work to evaluate the applicability of these to landscape and 
landscape architecture. The core proposition asserts that through bodily experiences 
of the landscape, the sense of separateness from the landscape decreases and ones 
desire to support natural environments increases.

The second part of the chapter develops from the ideas from Martin Heidegger 
and architects Alvar Aalto, Kenneth Frampton and Peter Zumthor by focusing on 
the materials in spatial design. It proposes that materials possess an inherent 
potential to play a significant phenomenological role in design. Rather than 
accepting an instrumental or scenographic use of materials, a more ontological 
approach to the materials and the process of creation is possible and needed. 
Materials can also be seen as supportive of enriching observers’ experience of 
being. The applicability of such an approach to materials is examined in relation to 
student works in furniture design and architectural construction. The core proposition 
here is that through an ontological approach to design materials, they become more 
emancipated and the consideration of the totality of their impact on the natural 
environment becomes unavoidably apparent.

2  Importance of Phenomenological Experience in Landscape 
Architecture

The examination of phenomenology as the description and interpretation of human 
experience (Findlay 2009; Seamon 2000; van Manen 1990) through the comprehen-
sion of human situations, events, objects, meanings, and experiences begins this 
discussion. These understandings result from questioning the way we experience 
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the world, how we relate to it and how it relates to us. This way of seeing the world 
we live provides spatial design disciplines with the conceptual and methodological 
means for the examination. By assessing the spatial, environmental, and architec-
tural dimensions associated with human life a knowledge can be continuous and 
scaffolded.

The visual aspects of design disciplines and the excessive rationalisation of the 
design processes are currently leading professionals of architecture, interior 
architecture and landscape architecture. Pallasmaa argues that spatial design 
disciplines such as landscape architecture have become too dependent on the visual 
experience (Pallasmaa 1998). An excess of images both in quantity and pace afflict 
our society and that has been observed and named by philosophers as a rainfall of 
images, image addiction and the society of spectacle. This research argues that the 
adoption of phenomenological principles would serve as a link between the highly 
digitised images of student work with the sensual reality of the physical environment.

Designing a memorable experience is a unique task for a designer. This is 
acknowledged by phenomenology as sensory design, which can be translated into a 
manipulation of space, material, light and shadow to create memorable encounters 
between a subject and an object through the human senses. This creates an experience 
that is not only tangible, but also abstract, observed and perceived – an experience 
that relies on a sensorial approach embedded in an ontological view. It is by placing 
objects, ideologies, as central to both subjects and objects, where nothing has a 
special status but rather everything exists equally, that landscapes are perceived as 
things and exist independent of the human mind as defended in object-oriented 
ontology (Harman 2002; Bryant 2011; Bogost 2012).

2.1  Merleau-Ponty and Sartre: Subject, Body and Perception

Merleau-Ponty defends that phenomenology is existentialist in the sense that it 
deals with the existence of people in a pre-given world. It is a philosophy that is 
focused on the ‘historical person’ in as much as they engage with and live in the 
world (Martins 1992). Following Husserl’s phenomenology but with a different 
perspective, Merleau-Ponty explores the return to the search for the essences of 
objects and their qualities. Merleau-Ponty sees these as part of the lived and 
experienced world, which is a world of things that have not been reflected upon and 
on which sciences are constructed (Merleau-Ponty 1945). Effectively, existentialism 
is dependent upon a common experience for the inner man.

However, for Merleau-Ponty, the truth does not inhabit the inner man, since there 
is no inner man (Merleau-Ponty 1945). Rather there are people in the world and it 
is by experiences within that world that people learn about themselves. The pre- 
reflexive, lived experiences of a human being in the world in the sense of being 
thrown into the world, with its intentionality, in an already existing world, ready but 
not thoroughly ready – are the founding concepts of Merleau-Ponty’s phenomenology, 
which seeks to understand people and objects as being in a situation; never fully free 
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but in a world never fully finished either. This supplants the notion of self-contained 
consciousness. It is not a matter of denying the inner world, as empiricists do, or 
denying the existence of the world outside, as idealists do (Merleau-Ponty 1942). 
The world has already been formed, although never completely.

Throughout his work (1942–1945), Merleau-Ponty deals with the body as a live 
entity through which one can be in the world and relate to other people and things. 
For him, the body is ‘our anchor in the world’ or ‘our general means of holding on 
to a world’ (Merleau-Ponty 1945, p.239). This foundation leads to a dialectic 
relationship between a person as a body and the world where it is located, which is 
neither exclusively objective nor exclusively subjective, and nor is it the sum of the 
two. The conditions of the world limit but do not determine a body; instead, people 
are in charge of determining themselves through their own choices. The body is 
therefore a vehicle for understanding the world. It is context dependent and crucial 
for the understanding of the user’s experience, building an ontological wonder.

Similarly, Jean Paul Sartre defends the unity of body and consciousness, with the 
body as lived and experienced from within, from the ‘first-person’ perspective. This 
is neither pure consciousness nor a physical thing. The idea of a dialectic relationship 
between a being, provided by a body, and the world consisting of a feeling, means 
that a change in how one’s body is experienced triggers a reflex-like reaction to a 
stimuli (Sartre 1989). As Moran describes, ‘I do not know experientially that I have 
a brain or endocrine glands – that is something I learn from others. I have, as it were, 
a folk anatomy where I think my stomach is’ (Moran 2010, p.136). The first person 
feels but needs to interpret what it knows.

Sartre believes the knowledge acquired from these encounters is real and exists 
for the development of mankind, which places the being as the most important 
entity and corroborates the importance of a lived body. This conception equally 
gives autonomy to the body and the possibility of projecting a consciousness 
embodied in perception and imagination. With this, Sartre introduces a new concept 
of perception  – to perceive is not only seeing but also to be seen or ‘touching- 
touched’ – it is in touching the other (own body, other objects) that we encounter 
ourselves as located beings, it is to have the mind open to small meanings of reality. 
The world in which we are embodied is a world that has been humanized by us.

The idea of a dialectic relationship between the being as a lived body and ‘the 
world’ is better explained by Coelho (1991). He defends the body as simultaneously 
perceiving and being perceived. Using both this and Merleau-Ponty’s viewpoint as 
guides, this chapter posits that the body casts itself into the world and knows the 
world through its movement, making the body a subject of perception (Merleau- 
Ponty 1945). This opposes to the positivist science view where people are seen as 
static beings composed of autonomous parts. This explains facts based on causality. 
Merleau-Ponty sees people as a set of possibilities that keep being realised through 
dialectical relationships with the world. He proposes a return to experience as basic 
data for building science, which creates a polarity between the person and the 
world – always in transformation, in a movement of endless search with each new 
phenomenon (Coelho 1991).
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By relating with the world’s objects, beings and things, a person is a being who 
perceives the world from different standpoints depending on the situation in time 
and space, who perceives particular perspectives that vary accordingly to the 
perceptual field – which is a horizon that is the place of perceptual experiences. We 
can perceive objects from different places, at different moments. These ideas are 
key concepts within this study such as perspective, field and horizon, which can be 
better explained with the example of perceiving a house that Merleau-Ponty uses in 
Phenomenology of Perception (1945, pp. 81–83):

We perceive a neighbouring house we pass by it. When we come closer, firstly we see one 
side, then, as we walk by, we see the front of the house and next, the other side. If we went 
around the house, we would see its back and, if we could get in, we would see the inside 
from several angles according to where we were. As we have a different view from each 
angle and as we know that it is a house, we can conclude that the house exists by itself, 
independently from any perspective. At the same time any view we might have from any 
angle whatsoever would allow us to know that it is a house. Seeing the house is therefore 
seeing it from somewhere, at a certain moment, i.e. seeing it in a multi-perspective way, at 
a certain place, at a certain moment referred to as a horizon. Thus, seeing a house implies 
being able to see it from several perspectives, which are various possibilities.

Concepts related to the space-time structure refer to the phenomenological meth-
odology based on Merleau-Ponty: when we ask several subjects for descriptions of 
a certain phenomenon being investigated, we understand that each subject will give 
this accordingly to their individual standpoint of how they perceive the phenome-
non. Equally different people’s perceptions, at different times and places, are given 
to us as several views from different perspectives of the same phenomenon, which 
cross over each other in inter-subjectivity and present common meanings that enable 
an understanding of the phenomenon’s structure. The next stage, when as the 
researchers we make a phenomenological interpretation of these data, is when the 
phenomenon’s structure is understood within our perspective. This is another 
perspective, another field, another horizon; that of scientific knowledge. This 
interpreted data allow us to reach a specific field of generalities, which we can say 
belongs to the general structure of the phenomenon.

The phenomenon, thus, depends on a person’s perceiving perspectives. As some-
thing that alternatively shows and hides itself, it shows itself to whoever perceives it 
according to human perception, which means one’s perception from different stand-
points in time and space. One could say that a phenomenon is never seen in its total-
ity, because this would be an abstraction; the convergence of several perspectives, 
however, leads us to perceive a phenomenon’s structure.

As pedagogues, considering how design research is taught in architectural disci-
plines and how students live their experience of studying and designing an architec-
tural object or a landscape, we try to understand what our students experience in a 
situation where they relate to an already given world, into which they are launched 
and which they will necessarily have to face. The student descriptions of their per-
ceptions of landscape; of people and object at different scales, on meaning attrib-
uted by their consciousness in this experience and especially on the meaning of their 
relationships with landscape and design, form the focus of this analysis.
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2.2  Norberg-Schulz and Pallasmaa: Interactive Physical 
Exploration – Body as Perceiver

Norberg-Schulz became best known for Genius Loci: Towards a Phenomenology of 
Architecture (1980), in which he defines architecture as an expression of the spirit 
of the place in which it is built – place-based architecture. His work follows closely 
the philosophy explored by Heidegger and criticises the lack of a genuine cultural 
and art historical insight as well as lack of sociological and psychological awareness 
regarding built environments and their influence on human beings (Van Nes 2014). 
Therefore, Norberg-Schulz breaks this silo and presents architecture as an expression 
of human experiences.

Where Norberg-Schulz differs is in situating the origin of those experiences in 
nature. According to his theory, the primordial structure of human experience is 
dependent on the landscape where it takes place. He equates those original 
experiences with the genius loci, such that in order to express the history of the 
place in a contemporary understanding and design, one should not necessarily look 
at historic layers and buildings, but instead should go back to the original source in 
the topography of the site or landscape – place (Crysler et al. 2012). Place is thus 
understood by Norberg-Schulz (1980, p.6) to refer to ‘the concrete manifestation of 
man’s dwelling’ and is constituted by material substance, shape, texture, and colour, 
all of which gives ‘character’ or ‘atmosphere.’ It is through an understanding of all 
these factors – the total phenomenon of a place and the meanings which are gathered 
by a place – that an attentive reader of landscape or the architectural object is said 
to be able to arrive at an understanding of genius loci (Wilken 2013). As Norberg- 
Schulz (1971, p.19) states ‘the places are goals where we experience the meaningful 
events of our existence, but they are also points of departure from which we orient 
ourselves and take possession of the environment.’ Hence, these ideologies sought 
to promote concepts such as identity and place, which imply a mixture of memory, 
sensual experience, and interpretation to the design disciplines.

Nevertheless, Schulz advances the notion that visual diagramming is the key to 
the exegesis of the intellectual component of the landscape (Malpas 2009). However, 
other architects such as Pallasmaa have introduced the notion of multisensory 
architecture, demanding a less prominent role of vision in the experience of the 
architectural object or the place and criticising the fact that ‘architecture has turned 
into the art form of an instant visual image’ (Pallasmaa 1998, p.296). Buildings 
attempt to conquer the foreground instead of providing a supportive background for 
human activities and perceptions.

Pallasmaa explains that the ‘experience of architecture is multisensory, being 
matters of qualities, space and scale are measured equally by the eye, ear, nose, skin, 
tongue, skeleton and muscle. Architecture strengthens one’s sense of being in the 
world, essentially giving rise to a strengthened experience of self’ (Pallasmaa 1996, 
p.28). He sees all the senses as extensions of the sense of touch with the body mem-
branes of the other sensory organs all in some way being touched by stimuli, there-
fore presenting the senses as a generator of sensorial thinking as well as contributing 
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to reason, deeply supported by the theory of phenomenology. Thus, the task of 
design disciplines is to place ourselves in the continuum of culture through embod-
ied experience and memory of an object. Architects should think with their bodies 
in order to design.

Both Norberg-Schulz and Pallasmaa follow Merleau-Ponty’s concept of body at 
the centre of perception and experience, reinforcing the importance of the 
collaboration of the senses in perception to create a fully embodied material and 
spiritual construct, and hence enhance future perceptions. The task of architectural 
disciplines is to provide resistance to cultural erosion and to design buildings and 
landscapes in an authentic existential and experiential manner.

2.3  Experience, Idea, Design and Realisation: Design-led 
Research in Landscape Architecture

Design-led research is seen as inclusive and exploratory, drawing from a number of 
research paradigms including historical, positivist, case study methods, action 
research and especially phenomenology and hermeneutics. Armstrong (1999) states 
that the reflective process through phenomenology and the richness of the 
interpretative realm using the hermeneutic circle is seen as action, reflection, 
interpretation, action, reflection, interpretation, and so on, which is supported by the 
works of Kvale (1983) and Corner (1991).

Phenomenology is interested in how people make meaning of their experiences 
(Crotty 1998), and the constructionist paradigm is concerned with the lived 
experiences of individuals. The work that will be presented seeks to understand the 
learning experiences of landscape architecture students in their design studios and 
the meaning that they attach to these experiences, with learning experiences being 
the phenomenon. It also explores how a lived experience can generate a perceptive 
model and how that feeds into the design process.

The design studio work of fourth year Landscape Architecture students at the 
School of Architecture of Victoria University of Wellington is used as an experimental 
endeavour in which future landscape architects explore their own inquiry into the 
phenomenological way of experiencing landscape and instigate a coherent design 
process. With a very broad brief allowing students to find their own way through 
phenomenology and design-led research, the selected township of Carterton in 
South Wairarapa, only 80  km northeast of Wellington, lies across a very flat 
floodplain of the Ruamahanga river as part of a wider catchment that connects with 
the third largest lake in the North Island of New Zealand – Lake Wairarapa. A three- 
folded process titled P.R.A. (Passive, Reflective and Active) has been used in this 
studio (El-Shafie 2011).

Within this vast landscape, students were able to make their own choice of the 
actual site that they felt more appropriate for the design they will undertake. With 
this, students began to explore the landscape, criticise their own attitudes towards 
the landscape and respond to the qualities of the site.
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The fact that a site can be observed from many different distances and viewpoints 
generates many different perceptions of it. Merleau-Ponty stated in Phenomenology 
of Perception (1962) that for each object, as for each picture in an art gallery, there 
is an optimal distance from which it requires to be seen, emphasising that an optimal 
distance must be sought to perceive the whole object and all its aspects. Therefore, 
the first part of the design studio was focused on representing student’s response to 
the site. Experience was introduced to the students as one way to delve into the 
design process as a state of being emotionally and intellectually able to think and to 
express ideas creatively. This included collecting verbal and written information on 
the site and using their own body to measure and respond to the site as well as read-
ing the site meaningfully.

The first stage in this design studio is self-passiveness in which students absorb, 
as much information as they can about the specific needs of the project, but without 
formulating ideas within a preconceived theoretical framework. Field trip experi-
ences as well as relating to their peers and other people are invaluable inspirations 
for students at this stage.

By moving through the landscape, one experiences a sequence of different per-
ceptions in time. Following Merleau-Ponty, at a certain distance we experience the 
optimal perception of the landscape, and moving from one position to another we 
perceive not only a fragment view of the whole, but also details and information not 
perceived before.

The second stage of the process is self-reflectiveness, where students reflect on 
what is identified as significant in the multi-sensorial information collected and 
recall their subjectivity to the task of relevant interpretation according to a collec-
tive background of knowledge and expertise. Students can perceive and relate 
themselves to different phenomena more readily when they reflect on their own 
lived experiences. They can also understand the experiences of other people, cul-
tures, environments, and places. It is essential for them to learn how to bring forth 
the interaction with meaningful sketches and culminate with the creation of a per-
ceptive model, which translates their experience into an object. Although experi-
ence of landscape is multi-dimensional and may be most effectively represented in 
a synthesis drawing, students were asked to summarise their site experience into a 
perceptive model (Fig. 1).

Fig. 1 Alison Baker, Perceptive model developed during the self-reflectiveness stage where site 
experience is summarised, 2015
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If the phenomenology of a site is to be found anywhere, it must be found in its 
ability to infuse with the landscape, and to be perceived and experienced in its 
multitude by the subject. The quality of a place is not a new phenomenon for design 
and results from the identity subjacent through connections and interactions between 
people and place (Fig. 2). The gradual perception joins the far, medium and short 
distance views, linking space, time, material and detail. Therefore, it is impossible 
to perceive either the significant of the selected site without its background of 
different unseen phenomena of local identity and cultural realities, or the meaning 
of these different unseen phenomena without their representation.

The last step of the process is self-activeness, which aims to reveal the unique 
phenomenal qualities of the place, by evoking students’ creativity to produce a 
meaningful design. This requires them to translate their physical and emotional 
responses to the site into the design process (Fig. 3).

The process of self-passiveness followed by self-reflectiveness ending with self- 
activeness can lead to better design (Fig. 4). Self-passiveness involves the release of 
consciousness. Self-reflectiveness requires a distance. Self-activeness involves the 
understanding of a place and brings in the confidence to design. These three steps 
can assist the student to transition from the naïve amateur to a skilled and measured 
designer, a designer who is independent in their development process.

Phenomenology has been described as the interpretation of human experience 
(Findlay 2009; Seamon 2000; van Manen 1990) through the comprehension of 
human situations, events, objects, meanings, and experiences. In this part, student 
experience has been reflected upon to understand their experience as a catalyst for 
design. This studio assisted students in creating a new language for representing 
ideas and landscape. The ability to evoke emotional and intellectual meanings 
through design-led research is a necessary skill that a student of landscape 
architecture must be taught. The future generation of designers must be prepared to 
create places embedded in meaning to revive people’s faith in their landscape and to 
learn from and with landscape. Designed landscapes should encourage people to 
discover and relate to a place as part of their identity, and that should be expressed 
through a design embedded on emotional and intellectual significance. Hence, 
phenomenology of landscape architecture can be defined as a systematic 
interpretation of human experience, where subjects and objects exist equally in a 
specific environment manifesting their nature and relations with one another as 
much as with ourselves.

This understanding results from questioning the way we experience the world, 
how we relate to it and how it relates to us. This way of seeing the world we live in 
allows spatial design disciplines to be provided with conceptual and methodological 
means for examining the spatial, environmental, and architectural dimensions of 
human life, permitting a continuously building up of knowledge in a process of 
development.
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Fig. 2 Alison Baker, Exploration of connections and interactions of people and place through the 
perceptive model, 2015
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Fig. 3 Alison Baker, Application of self-activeness through the conversion of the physical attri-
butes of the landscape combined with the emotional responses into a design strategy, 2015
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Fig. 4 Alison Baker, Final sequence of design strategies, 2015
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3  Phenomenological Importance of Materials in Spatial 
Design

This part evaluates the significance of phenomenological concepts in relation to the 
use of materials in spatial design, proposing that materials contain within themselves 
a potential to play a significant phenomenological role in design, and that those 
could support pro-sustainable change. Such opportunities present themselves most 
clearly when evaluating Heidegger’s work, which offers two significant 
interpretations. Firstly, materials play a more active rather than purely instrumental 
role during the process of creation, and secondly, materials present opportunities to 
enhance the phenomenological experience of being in the everyday.

This ability of materials to imbed phenomenological and ontological concepts is 
important from the position of design, because materials are necessary for 
achievement of any realized three-dimensional creations. Thus, materials are a 
given for design, and within them is equally given the inherent potential of 
phenomenological engagement with design. However, the role of materials in 
design has rarely received any significant theoretical consideration.

Although often aspired to, it is possible to question how well the design disci-
plines have succeeded to integrate a variety of essential design considerations. 
Rather, in some aspects it is possible to observe some compartmentalisation of 
focus and thus failure to provide holistic or integrated solutions (Petrović and 
Perkins 2016). This is particularly problematic when considering the importance of 
more complete implementation of sustainability in design, but is also concerning 
that design objects can negatively contribute to poor indoor air quality through their 
toxic off-gassing (Petrović 2014). However, deep engagement with the materials 
reflective of the phenomenological thinking offers potential to resolve a range of 
these issues, by asking for an active emphasis on the materials in all of their 
ontological and practical implications. Thus, a phenomenological approach to 
design materials can be actively used to help accommodate qualitative transitions 
facing contemporary society and design.

In the text that follows, the phenomenological importance of design materials is 
investigated. It opens by developing upon Heidegger’s work and asserting the 
importance of emphasis on design materials sits well within the context of his work. 
Supporting this application, writing of other architectural thinkers drawing from 
Heidegger is also reviewed, with the emphasis on Frampton’s influential writing in 
this area, and Zumthor’s more recent design applications of similar ideas. Finally, 
applicability of such ideas is evaluated by reviewing a range of student design works 
which to various degree engaged with active or more passive considerations of 
materials in design. Because of the inherently unavoidable presence of the materials 
in all design work, this part proposes that even when the design assignments do not 
explicitly ask for direct investigations of materials, some students achieve a deep 
engagement close to the position of phenomenology. Taking these notions further, it 
is possible to assert that any three-dimensional design which does not actively 
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aspire to a scenographic approach to materials, already has a deeply imbedded, even 
if unaware, drive to a phenomenological approach to the materials used.

3.1  Heidegger’s Ideas in Architecture: Aalto, Zumthor, 
Frampton

For the type of analysis proposed here, the work of Kenneth Frampton can be seen 
as the critical mediator for inclusion of phenomenology in Heidegger’s terms in 
architecture and design related disciplines (Pasnik 2003; Frampton 1990; Frampton 
1995). In 1990, when starting his writing on tectonics in architecture, Frampton 
declared his criticism of surface-based scenographic, representational architecture 
of the decorated shed as his reason to assert relevance of the more tectonic, ontologi-
cal approach, quoting Heidegger in support of this proposition (Frampton 1990).

Several years later, Frampton expressed similar sentiments which  have been 
greatly expanded in his seminal work Studies in Tectonic Culture: the poetics of 
construction in nineteenth and twentieth century architecture (1995), providing a 
review of existing architectural works as expressive of concerns for tectonics 
through the use of visual, textural and tectonic properties of architecture. The key 
message of this book is foreshadowed by the subtitle in asserting the importance of 
poetics of construction and generally calling for ‘a reconsideration of the 
constructional and structural models’ of architecture, especially in relation to their 
expressive potential (p.  2). Here, Frampton revisited a number of genealogical 
myths generally accepted in architecture, greatly emphasising two mid nineteenth 
century German early modern thinkers: Karl Bötticher and Gottfried Semper 
(pp.  4–6). Expanding upon their dualism between the construction and form, 
Frampton develops new sets of dualistic pairs that interest him: ontological versus 
representational, and tectonic versus atectonic, clearly privileging in his discussion 
the construction, ontological and tectonic (pp.  16–21). This moves beyond 
interpretations already established in history and theory of architecture, proposing a 
new term of ‘ontological construction,’ and Frampton asserts such emphasis as 
fundamental for the modern architecture. The discussion that followed traced 
history of the twentieth century modern architecture from the perspective of 
‘ontological construction’ and included a range of architects. Specifically 
emphasised are Alvar Aalto, Alvaro Siza, and Carlo Scarpa. Not much later, 
Frampton wrote about the success Peter Zumthor and Herzog & de Meuron as 
representatives of a recent Swiss German production with a similar ethos (Frampton 
1997 in 2002).

Throughout these works Frampton regularly mentions Heidegger, but without pro-
viding any concentrated in-depth discussion of Heidegger’s work itself, or explaining 
how and why Heidegger’s concepts are applicable to architecture. Rather, Heidegger 
appears to be implied through the use of phrases such as the ‘ontological construc-
tion,’ ‘phenomenological presence’ (Frampton 1995), or ‘thingness of the constructed 
object’ (Frampton 1990). Perhaps this absence of explicitly established discussion of 
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Heidegger’s relevance in Frampton’s work is not surprising, given that his main 
objective was to assert the  importance of considering architecture in its tectonic, 
poetic expression of construction. Heidegger appears reasonably silent in this.

Clearer explanations of what is meant by some of these phenomenological terms 
can be found in the work of Gevork Hartoonian (1994), who developed under 
Frampton’s influence. Hartoonian calls for an ontological approach to construction 
which integrates the scenographic with the actual construction (Hartoonian 1994). 
Unfortunately, Hartoonian retains Frampton’s focus on architectural history and 
only mentions philosophy in passing, thus there is also no focused discussion of 
Heidegger’s work, despite it being often mentioned. More valuable here is 
Hartoonian’s emphasis that the separation between the design conception and actual 
execution occurred only since industrialisation (p.10). This shift in the production 
process corresponds to the shift from pre-modern to modern architecture and the 
same trends have only been increasing in importance with the proliferation of digital 
design and production processes.

Nevertheless, Frampton’s work has had a lasting impact on architectural thought 
due to the attack on the scenographic and should be seen within its own historical 
context as rebellion against the post-modernist approaches which still dominated 
architectural production of the early 1990s. Since then, a body of work in architecture 
has developed emphasising the importance of tectonics, construction and through 
that, materials.

About the same time, Swiss architect Peter Zumthor was developing similar lan-
guage through his built architecture in the Therme Vals, Switzerland (1996). In his 
subsequent writing, which started appearing from around 1998, Zumthor explicitly 
acknowledged inspiration from Heidegger’s writing (Zumthor 2006; first published 
in 1998). Zumthor asserted that the sensual aspect of materiality found in his work 
is an expression of the engagement with being through dwelling and the ‘thingly 
character’ of architecture (Zumthor 2006, pp. 36–7). It is ‘the reality of building 
materials, stone, cloth, steel, leather’ which bring meaning and sensuousness to 
Zumthor’s work (Zumthor 2006, p. 37). The connection with Heidegger is more 
explicit here, although often written in a poetic rather than philosophical style. 
Zumthor’s Therme Vals have been referenced by many in architecture as a good 
example of this approach (Frampton 1997 in 2002; Sharr 2007).

However, the desire to use construction in an ontological and phenomenological 
way is not given. A distinctly different stream of examples which intensely use 
materials, details and construction come from product and furniture design focused 
on playful subversions of the conventional, with the 1990s work of the Droog 
Design group as a case in point (Droog Design 2013; Ramakers and Bakker 1998). 
Some of their projects explicitly focused on creative subversions of material 
properties, such as the 1997 ‘Droog Design for Rosenthal’ collection (Ramakers 
and Bakker 1998). These works were created without any explicit desire to engage 
with phenomenology, yet the design outcomes can be seen to have properties 
desirable in terms of phenomenology, both through the process of creation and in 
everyday use. The reason for this could be inherent qualities associated with any 
emphasis on materials, details and construction.
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3.2  On Phenomenology of Design Materials Based 
on Heidegger

When examined directly in Heidegger’s work in relation to materials in design a 
richer and more relevant set of interpretations reveals itself. For Heidegger ‘human 
beings are inextricably involved with things and people’ (Dreyfus and Spinosa 
1999, p.  51), and more specifically, any attempts to separate the mind from the 
world of things and other people would go against phenomenological understanding 
that it is precisely through those that human beings make sense of everyday things 
and of themselves. From this position, differentiation between instrumental entities 
without being in themselves and those entities that enhance the experience of being 
in the everyday underpins much of Heidegger’s discussion. This is central for the 
consideration of materials in this paper.

Materials are considered in Heidegger’s work in relation to three significant con-
cepts: art, technology and dwelling. In his texts ‘The Origin of the Work of Art’ 
(1971a) and ‘The Question Concerning Technology’ (1977), Heidegger considers 
materials in relation to two dualistic pairs which he establishes between the 
equipment and the ‘essence of technology’ on one side, and the temple-work, art, 
and techne on the other side (Heidegger 1971a; Heidegger 1977). When seen as 
equipment, materials should perish as irrelevant, but when considered in relation to 
temple-work materials become more privileged, because they cause the work to 
come forth (Heidegger 1971a, p.  46). In this sense, the materiality of art work 
contributes to the essence of the message, or the truth of the work, thus being one of 
the essential aspects of the art work. Similarly, when considering technology, 
materials are seen as prone to be stock-piled in standing-reserves, and once 
something is in such a position Heidegger asserts that it stops its being as a ‘thing’ 
(Heidegger 1977, p. 17). In Heidegger’s view while this perishing of ontological 
being for stock-piled materials is perfectly acceptable for situations when those 
materials are used as instruments, or equipment, it is also a missed opportunity to 
engage with the potential of materials to be much more than that, supportive of the 
very essence of creation. However, when materials are understood as part of techne, 
engagement with materials enables us to step out of the technological understanding 
of being, into the realm of art, which can be liberating (Heidegger 1977). This way 
of engaging with materiality requires quite a different, ontological approach to it 
and the process of creation, where the materials play a significant active role in 
bringing to the fore the art or temple-work aspects.

In practical terms, Heidegger differentiates between situations where materials 
are used as scenographic and irrelevant for the conceptual essence of the work, and 
those where the engagement with materials is an essential part of design, form, 
function and all other aspects of art or design. Due to his emphasis on 
phenomenological experience of the world, his commitment is clearly aligned with 
the production process which enhances experience in every step of the creation, 
through a deep engagement with all constituent parts of the process, and materials 
are seen as one of the most inseparable parts of this. In the contemporary architecture 

E. K. Petrović et al.



301

and design context, these ideas translate into a call for a design process that deeply 
engages with all constituent aspects of design, not allowing for a scenographic 
approach to any of these.

The second important message from Heidegger’s philosophy focuses on materi-
als as a vehicle that can enrich our experience of being, through the enhancement of 
phenomenological experience of being in the everyday. Heidegger’s concept of 
dwelling is central here, as dwelling can be seen as an expression of our experience 
of things as they are, especially our experience of everyday things that we engage 
with on a regular basis, which are for Heidegger an essential part of being (Heidegger 
1971a). Rather than being interested in a distant, objective observation on life’s 
paraphernalia as an abstract system, as in an object, Heidegger attributed supreme 
value to describing life’s paraphernalia as immersed in experience and use, as in 
everyday ‘things’ (Sharr 2007, p. 46; Heidegger 1971c). Heidegger often emphasized 
‘the thingly character of the thing’ (Heidegger 1971a, pp. 19,32) and materiality as 
one of the fundamentally ‘thingly’ features of the thing, thus being essential to the 
being of the thing itself. Therefore, the everyday things bring us back to experience 
of the everyday, and all of the things which the everyday includes, as the foundation 
of an ontological experience of being. These connections are central for 
phenomenology, and materiality of the everyday ‘things’ plays an important role in 
these processes.

Therefore, while Heidegger’s first notion was focused on the role of materials 
during the process of design, the second emphasizes the role of materials during use 
of finished everyday design artefacts. It asserts that materials can help support a 
psychologically deeper engagement with the everyday through dwelling. This can 
be seen as a proposition for a way of living which is supportive of a deeper, slower 
and potentially healthier engagement with the everyday. This provides a set of 
implications for design further than originally examined by Frampton, whose focus 
can be summed up as primarily focused on poetic and expressive notions imbedded 
in architectural materials and construction (Frampton 1995).

This shows that although poetic engagement with architectural materials and 
construction is very much possible, if adhering more closely to Heidegger’s work a 
greater level of depth of engagement can be achieved. Unfortunately, such a deep 
engagement with Heidegger’s work is not without its own issues. Firstly, it becomes 
necessary to acknowledge that the issues considered here are extremely close to the 
aspects of Heidegger’s philosophical thought which are associated with Nazism, or 
as Tom Rockmore explains ‘are interdependent and cannot be separated’ (Rockmore 
1997, p. 5). Secondly, the above discussion arrives at the point of similarity with the 
object-oriented ontology, as developed by Graham Harman (2002), because it is 
precisely an ontological understanding of materials that gives them potential to 
convey deep ideas. Similarly, as in object-oriented ontology, the interpretation 
proposed here accepts objects as important and independent from people’s 
experiences of them. However, they are also seen as facilitators of a particular type 
of experiences and through that continues the relationship aspects which is criticised 
by the object-oriented ontology (Harman 2002).
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3.3  Towards New Applications of Phenomenology in Design

While the work of Heidegger and Frampton provided crucial catalysts towards a 
more deliberate engagement with materials, and have stimulated some very 
important experimentation, these experiments maintained the tendency of 
considering only a smaller set of concerns related to materials at one time. Especially 
strong was the emphasis on the importance of the poetic, experiential and haptic 
aspects of architecture and design. This approach has already been criticized for its 
emphasis on haptic and visual aspects of materials, without sufficient 
acknowledgement of materials science and engineering (Fernandez 2006, 
pp. 10–11). Furthermore, it is relevant to develop and expand the range of ideas 
taken from phenomenology to support engagement with materials in design. It is 
especially relevant to give more emphasis to ontological understanding of materials, 
both in terms of ontology that they contain within themselves and which sensual 
experience of materials can trigger in those engaging with a piece of design. It is 
through such considerations that a stronger approach to sustainability reveals itself.

Sustainability in design and architecture is entering a new phase where the sim-
plified gestural responses are inadequate and a much deeper and more complex 
range of considerations is needed. Currently, the most significant emphasis is placed 
on energy conservation through sustainable practices, which includes the energy 
needed when buildings are in use, as well as the embedded energy of the materials 
themselves. Waste, recyclability and reusability of materials are also frequently 
emphasised. While the energy and recyclability concerns are significant and should 
be retained, a broadening is needed to include a wider range of other issues currently 
only somewhat included in the contemporary sustainable practices, such as issues 
with toxic off-gassing of many of the design materials, or ecosystem implications 
both from the harvesting and the disposal practices.

It is essential to question expressive qualities achieved in design by using materi-
als containing chemicals hazardous to humans or posing risk to the natural environ-
ment. What is the ontological value of such a project? It is precisely through the 
emphasis of an ontological engagement with the ‘things’ that surround us that that 
necessity of consideration of all conceivable issues becomes unavoidable. This is 
precisely the type of approach to design which is most needed in contemporary 
society. We have to consider all implications of design, and only through that 
comprehensive engagement with everyday objects can we have an ontological 
experience of them and ourselves. Of course without forgetting the functional, 
formal, and expressive aspects, but rather rejecting the supremacy of either form or 
function. Design materials have an extremely important role to play in development 
of more sustainable approaches to design, and phenomenological consideration of 
materials can greatly support a more comprehensive consideration of such views.

The question, however, remains whether the new generation of architects and 
designers is already operating from such a paradigm of thinking? The following text 
reviews a series of recent student projects in furniture design and architectural 
construction, evaluating the level of their engagement with a more comprehensive 
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approach to design. Although none of the examples discussed here achieve the full 
phenomenological engagement with the materials which is conceptually proposed, 
these are useful illustrations of aspects which are already easily appearing. Even in 
their partial achievement these examples form a useful basis for expanding towards 
a fuller engagement.

3.4  Putting Concepts to Work: Materials in Furniture Design 
and Architectural Construction Education

This section evaluates the pedagogical opportunities for engagement with phenom-
enological understanding of materials. Two courses are evaluated: one in furniture 
design and one in architectural construction. Both courses are delivered at third year 
level at the School of Architecture, Victoria University of Wellington, New Zealand. 
The difference is that the architectural construction course is a core course for all 
third year students in architecture and building science, with a total enrolment of 
about 220 students, while furniture design is an elective which follows upon a sec-
ond year elective, and tends to attract about 30 students enrolled in a variety of 
courses but mainly architecture, interior architecture, and industrial design. Neither 
of the courses specifically asked students to engage with phenomenology of materi-
als, nor did they have such objectives integrated into the assessment. Thus, what is 
observed here is the result of students’ own choice and initiative.

One of the most significant differences between the two courses is the scale on 
which they operate, and consequently how materials and construction are treated in 
relation to scale, and the works discussed here clearly indicate significant impact on 
the type of achieved engagement within the courses. The core pedagogical chal-
lenge is the same: teaching students to understand materials and their assembly into 
design artefacts (furniture or buildings). Similarly, the impact of digital visualisation 
of design has been clearly felt in both courses in recent years. From the position of 
this chapter, it is relevant to evaluate the direction of change, and inherent opportu-
nities or challenges for a more phenomenological engagement with materials.

3.4.1  Furniture Design Course

The furniture course focuses on developing design towards resolution through mate-
rial research, prototyping, production specification, critical review, communication 
and exhibition of the finished furniture pieces. Direct engagement with materials as 
one of the fundamental aspects of design process is explicitly encouraged by the 
course structure. The course provides an introduction to the common practices of 
industry and includes factory field trips which investigate processes and materials to 
support the independent design work, including presentations by manufacturers, 
sample material, and introductions to local contractors. In 2012 this emphasis was 
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especially strong because the course was run with a focus on Accoya timber, a new 
acetylated wood product with sustainable properties (non-leaching, non-splinting, 
stable) after the Accoya company approached the school inviting the students to 
explore the design potential of this material. Rather than being supported in free 
exploration of various materials, students enrolled in the course during this year had 
to use Accoya timber, and were provided with additional information about it. 
Design results indicate that this was a successful approach, as the students produced 
design outcomes of reasonably high quality, while explicitly engaging with the 
characteristics of the material (Figs. 5, 6 and 7). These works are discussed here.

For many students this course is their first experience of more significant model-
ling, and thus there is much learning of the actual process of making. The course 
asks students to confirm their design with quick and dirty mock ups in full size (or 
as close as practical) to confirm a design object’s real size and proportions. Materials 
are intended to play a significant role in this confirmation and refinement of design 
idea through a hands-on approach. However, due to lack of making skills, many 
students struggle to realize the actual properties of the materials that they are using. 
For example, it is hard for them to intuitively understand that light card at 1:5 scale 
is representative of sheet steel in terms of flex, compression, and stability. Similarly, 
they struggle to differentiate between various types of steel which have different 
properties. Thus, they need to increase their knowledge of basic engineering or 
structural principles, and their understanding of the properties of the materials. 
Finally, many lack an understanding that they are likely to need more than one 
sketch or mock up model before arriving at a developed concept design. This 

Fig. 5 Yasmin Stewart, Lounger, laminated and bent Accoya, from advanced course in 2012. 
(Photo: Yasmin Stewart)
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tendency was always present, but it may now be exacerbated by the growing reliance 
on computers in design education; many students at our schools are accustomed to 
design only using computers.

However, once the students undertake some modelling and start learning about 
the material properties and actual making, their confidence in experimentation 
increases and learning accelerates. Potentially this indicates the importance of 
encouraging more modelling as part of general learning experience. Unfortunately, 

Fig. 6 Larissa Meredith, 
Flower table, kerfed 
Accoya, from advanced 
course in 2012. (Photo: 
Larissa Meredith)

Fig. 7 Ella Bates-Hermans, Nest, reconstituted Accoya timber waste, from advanced course in 
2012. (Photo: Ella Bates-Hermans)
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without such learning, some students are stymied in the iteration of the concept 
development, struggling to push the ideas past this stage. To compensate for these 
deficiencies in experience with making, the teaching framework encourages 
exploration of conceptually strong ideas, even if then many struggle to arrive at final 
design articulation within the allocated time period.

3.4.2  Student examples – furniture design.

In 2012 when the course specifically emphasized the use of Accoya timber, Yasmin 
Stewart’s Lounger (Fig. 5) explored the properties of the material to reinterpret the 
lounger. Until this project, Accoya had only been used in architectural situations, so 
Stewart pushed the material’s boundaries by bending and laminating thin strips of 
the timber together experimenting with thickness and bend radius. The achieved 
result successfully reinterprets the material and the traditionally recognizable form 
of the lounger. Larissa Meredith’s Flower table (Fig. 6) also pushed the properties of 
the Accoya timber by using a traditional woodworking method of kerfing. This was 
an innovative exploration of Accoya timber, and with Meredith’s strong evocative 
sensibility, it resulted in a poetic form. Throughout the design process, Meredith 
simultaneously explored the material, form, production process and evocative con-
notations, often reinterpreting the traditional craft and communication methods (she 
used drawing throughout) into a contemporary context using modern materials.

A poetic, but more constructive approach to material, is found in the Nest 
designed by Ella Bates-Hermans in 2012 (Fig. 7). For this project, the student used 
Accoya wood waste generated in the studio as the main material, by mixed resin 
with the wood chips to create a pulp. The idea of using woodchips was seen as 
linking the project to the materials that birds and wasps use to make their nests, 
which gives the design a more natural aesthetic, and also as helping to use waste 
well. As part of the process some sketch models were developed using papier-mâché 
to get a better sense of form, and a few experiments using PVA and woodchips to 
see what sort of textures from various densities of woodchip supported the 
development and refinement of the concept.

The student works described here reflect and perhaps even magnify the problems 
that can be observed on the theoretical level. The current trend of separating out of 
specializations on various issues associated with materials seems to be making it 
harder for the students to engage with totality of what is relevant for the materials. 
Their work often reflects the same struggles observed in literature with poor 
integration of information on what is sustainable and what is actually healthy for 
indoor environments. For example, while the Nest project by Bates-Hermans 
(Fig. 7) suggests an interest in sustainable practices by using wood waste, there is 
no clear indication that the resin component was fully understood for its impact both 
on human health and on the natural environment. Such evaluations are currently 
difficult, and probably too complex for third year students. The split between the 
formal and practical considerations is even greater in literature and likely to be more 
difficult for most students.
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Similarly, although most of the design work discussed here can be seen as engag-
ing with the tectonic properties of the materials, in many cases this is accidental 
rather than intentional. Even when somewhat intentional, the students seem unable 
to take such concerns a step further by considering the potential of phenomenologi-
cal enhancement of the experience of everyday that these design pieces can offer. 
Although the phenomenological engagement with the materials is still largely 
absent, the emphasis on the process and craft seems to be providing some facets of 
such commitment. The lack of deep engagement in experimentation with materials 
could be at the core of this problem.

Some students in this course struggle with the transition to actual 1:1 making, 
and not surprisingly those who spend more time in the workshop get better results. 
Thus, for many students a deeper engagement with the materials is still difficult. 
However, experiments with teaching strategies indicate that by narrowing down the 
selection for students helps them to engage with the materials more effectively. In 
the 2012 Accoya timber projects, students not only had a material choice decided 
for them, they also received additional education from the Accoya supplier to gain 
more knowledge and understanding of the material and processes available to 
experiment with. The explorations that followed used the material and its properties, 
and students were able to focus on qualitative developments of those while also 
considering the formal, functional and poetic aspects. Much of that development 
was based on active consideration of craft and innovation and experimentation with 
the process of making. In many ways these examples could be seen as getting closer 
than many to a deeper and more complex approach to design.

These student works clearly indicate that increasing focus on materials, and 
aspiring to craft actual full-scale objects can lead to significant discoveries. Although 
it is hard to say that the student work discussed here epitomizes the theoretical 
approach proposed here, these examples show that some of the fragments are being 
engaged with, and that the process of crafting the material was the key for the most 
significant discoveries. However, this is currently challenged by the prolific use of 
computers in design, and generally accelerated requirements of design output in 
formats that are removed from the tangible, material considerations. The gap 
between the design outputs and tangible reality is widening, while what is needed is 
its narrowing. More experimentation is needed with a wider variety of strategies to 
encourage innovation and greater integration of materials in design.

3.4.3  Architectural Construction Course

The third year architectural construction examines the processes and building sys-
tems involved in medium to large scale buildings. The course looks at typical tall 
building systems emphasising efficient spatial planning and, where possible, 
sustainable practices in construction. The final outcome is a set of working drawings 
and a model of a segment of the façade. In preparation for the façade design students 
are encouraged to think about the structural expression of the building’s support 
system, and the need to consider site and orientation to avoid excessive solar thermal 
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input to the building interior. While the emphasis is to develop solutions that could 
be built, it is hoped that through development of an understanding of the importance 
of details, material selection, weatherproofing, appearance and sustainability, the 
students will produce a coherent, sustainable solution, and a clear visual aesthetic. 
It should be emphasised that although design aspects have a part to play this course, 
most of the focus is on students integrating various practical aspects as they 
conceptually ‘put a building together.’

The issues observed in furniture design with students’ limited hand-on experi-
ence of materials are also obvious here, but are exacerbated by the scale of architec-
ture. There is no opportunity for full scale prototyping; in fact, every architectural 
project ends up being an expensive prototype. Furthermore, in architecture various 
contractors mediate between the design proposed by the architects and the realised, 
built building. Thus the architect is always one step removed from the actual 
construction, needing to use drawings and other visual instruments to communicate 
the design intention to a number of others who are to execute this on the site. 
Although historically much of architects’ learning used to occur on real building 
sites, with the current health and safety rules it is increasingly hard to integrate any 
substantive site visits with students. The increase of class sizes, which is an 
international trend, adds to this problem.

Transition to digital visualisation and modelling of architecture, both helps and 
hinders the situation. The clearest advantage is that with the proliferation of digital 
communication accuracy in construction has increased to the nearest millimetre, 
which was never possible with hand drawings. Similarly, a digital model can in a 
reasonably short period of time lead to impressively resolved and visually appealing 
results. Visual accuracy of what is communicated can also be increased, as one does 
not have to deal with the representative use of materials in architectural models, 
such as cardboard standing for concrete. However, it is extremely easy for the digital 
models to be only suggestive of a good understanding the real materials and 
connections. In digital models there is no gravity, nor concern for weight or 
resistance to the size of fixings involved, and the inherent concern for buildability 
appears one step further removed. After all, with digital modelling, anything can be 
modelled and represented by vectors, with any materials mapped to the surfaces and 
crisp renders produced accordingly.

Small scale physical models, such as 1:25 models of segments of façades pro-
duced in this course, can help against such trends providing significant pedagogical 
relevance. Although in this scale glue replaces fixings such as screws, bolts, and 
nails, through the making at least some understanding of the nature of materials is 
achieved. This is especially the case in relation to gravity, necessity of reinforcing, 
and issues with suspending one material off another. The learning outcomes through 
the physical modelling outweigh those of purely digital fabrication, despite physical 
modelling being a poor substitute to real life construction and such models tending 
to be messier than the digital ones. That is why both approaches are used in this 
course, complementing and strengthening each other.

The assignment provided identical parameters such as floor to floor heights and 
common widths of structural grid. However, it also allowed for a great variety of 
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elements to focus on and the students proposed a variety of architectural responses 
to the construction of façades. Many introduced external louvres to help reduce 
solar thermal load and consequently to decrease the need for mechanical cooling, 
aspiring to develop more sustainable design solutions. Design and orientation of 
louvres reflected the orientation of the chosen façade on the site. Some of the stu-
dents quantified the impact of the louvres on the thermal load. Others committed to 
one preferred material as their main structural choice, and the façade details emerged 
reflecting this preference. The main point of the exercise enables the students to 
explore various aspects of construction and consider the appropriate level of detail 
and connections. Thus, apparently similar outline solutions allowed for significant 
differences when considered in detail.

3.4.4  Student Examples – Architectural Construction

Student works show that despite the fact that neither the materials nor poetic expres-
sion were central to the assignment, many works successfully engaged with those. 
For example, Sophia Borissenko (Figs. 8, 9 and 10) used a pallet of materials which 
allowed each to be emphasised and celebrated in their unique expressiveness. 
Concrete floor slab and beams are bare, finely executed and expressive in their 

Fig. 8 Sophia Borissenko, Façade design, 2015. 3D cutaway detail. (Image: Sophia Borissenko)
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materiality. Steel mullions are welded to steel plates and directly attached to the 
concrete floor slab. Louvres, spandrels and other timber elements are specified as 
light walnut. Each of the materials have only light finishes, allowing for their natural 
expressiveness to come through. The overall result provides subtle yet consistent 
reference to the materials and their expressive potential. The project reads as if this 
would not dominate the building, but be a reoccurring theme. Phenomenological 
experience of this project can easily be envisioned, and the use of well-known mate-
rials helps in this process.

Work by Bethan Davies-James (Figs. 11, 12 and 13) shows that more high-tech 
materials can also create a strong expression although different in nature. In this 
case louvres are made out of frosted tempered glass triangular panels on custom 
frames with motor activated hinges, allowing for mechanical control of the position 
of the panels. These are placed in front of double-glazed windows, providing three 
layers of glass, which require a number of supportive frames and accesses to func-
tion. The layering of glass, the use of frosted glass, and especially the mechanical 

Fig. 9 Sophia Borissenko, 
Façade design, 2015. Photo of 
the model. (Photo: Sophia 
Borissenko)

Fig. 10 Sophia Borissenko, 
Façade design, 2015. Render 
of the façade. (Image: Sophia 
Borissenko)
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Fig. 11 Bethan Davies-James, 
Façade design, 2015. Photo of 
the model. (Photo: Paul Hillier)

Fig. 12 Bethan Davies-James, 
Façade design, 2015. Render of 
the façade. (Image: Bethan 
Davies-James)

Fig. 13 Bethan Davies-James, 
Façade design, 2015. Render of 
the detail. (Image: Bethan 
Davies-James)
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control of the position of the louvres, all help give glass obvious material properties. 
While glass is often simply seen through, rather than looked at, here the glass itself 
gets an objectified material quality. Additionally, from both the inside and outside 
the glass is complemented with wood (floor and spandrels), allowing both materials 
to be highlighted. This brings a softer touch to this high-tech façade design, and 
additionally supports the clear opportunities for a phenomenological engagement 
with the glass.

Despite the emphasis of the course being on producing a set of working drawings 
of the façade, with modest opportunities to specifically contemplate materials or 
their expressive and poetic properties, the achieved works show that such engage-
ments still occur. This supports the idea that as long as materials are required, and 
they are required in all architectural work, there is a latent potential for more a sub-
stantive and even phenomenological engagement with these. As seen here, this 
latent potential gets activated regardless of the specific pedagogical objectives at 
hand. This suggests that a more active engagement with phenomenology as part of 
design process is possible. Especially important for future pedagogical development 
is experimentation with ontological appreciation of materials which can strengthen 
the sustainable dimension.

Although louvres featured prominently in many of the works in the course and 
these can be seen as reflective of the sustainable concerns, there are relatively few 
other indications that sustainability has been greatly considered. For example, 
Davies-James does not discuss the environmental impact of layering of glass, as a 
material high in embodied energy, nor does Borissenko indicate consideration of the 
environmental impact of sourcing of hardwood walnut timber, which would have to 
be imported to New Zealand, where none is grown. Similar partial engagement with 
the sustainable issues is present in other works.

However, the issues with development and representation of materials in archi-
tectural construction are clear in these works. Many subtle details of finishes and 
connections are not easy to communicate, and consequently students tend to omit 
some of it. It is impossible to get a clear sense of the finishing treatment of walnut 
timber in Borissenko’s work, although this is still more defined than precise detail 
or frosting of glass in Davies-James’ work. While renders of the computer details 
read as more clear and pristine than the actual models, the quality of the materials 
and their poetic expression are stronger in the actual models.

While for furniture design it is feasible to propose more hands-on approach and 
1:1 scale modelling, such propositions are impossible for the architectural construc-
tion. Rather, with the decrease of ease of construction site visits, and the accelerated 
development of new building materials (Schörpfer 2011, p.  19; Brownell 2006, 
p. 6), this gap is only widening. Potentially more of any kind of hand-on experience 
would be useful, but the trap there is that many smaller projects, such as furniture, 
operate on the scales where the details and the sense of scale of the materials are 
extremely removed from those of architectural construction. Still, unless there is an 
acceptance of with what Frampton termed ‘abstracted atectonic’ of architectural 
construction, and consequently all buildings, the real life experiences of materials, 
through sight, touch and smell, appears to be very much needed. It is through this 
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more direct engagement with the materials that a more phenomenological engage-
ment with architectural construction becomes possible.

This part evaluated the theoretical and philosophical frameworks for a more phe-
nomenological approach to design materials and tested these ideas on the examples 
of student works. Although none of the student works achieved great level of resolu-
tion on the considered criteria, they show that a more intentional engagement with 
the materials can generate outcomes that are successful on multiple levels. 
Furthermore, the examples from the architectural construction course where the 
intentional engagement with the materials was more implied than explicitly required, 
clearly show that some such engagement is unavoidable in contemporary architec-
tural production. Finally, this part shows great opportunities for these approaches to 
be developed further towards a more comprehensive consideration of design materi-
als. An active engagement with the material choices in relation to phenomenology 
can have deep and qualitatively significant implications on all design creations.

4  Conclusions

The discussion of the importance of the direct experience and perception of the 
landscape through the bodily experience, which were discussed in the first part, 
reflect well established lines of application of phenomenological thought in 
architecture and design. These ideas were the first ones embraced by the architecture 
and design professionals, but still hold relevant (Brislin 2012). Such considerations 
of landscape also inherently support strong links with pro-sustainable efforts. 
Phenomenology strives for balance between person and world, designer and 
phenomenon, feeling and thinking, and experience and theory. Psychological 
identification with the landscape increases the desire to support all natural 
environments, through a decrease of desire to dominate the landscape (Milfont et al. 
2013). The central desire is to explore and interpret mutual relationships through 
examining behaviour, experience, environment, materiality and meaning in a 
descriptive, interpretive manner as they happen in their everydayness. Further 
development of such concepts is needed to establish a coherent system on importance 
of bodily perception for pro-sustainable action.

Although the ideas associated with tectonics can be seen as another well- 
established application of the phenomenological principles in architecture and 
design. The second part of this chapter pointed that by going directly to Heidegger’s 
work and taking such considerations beyond the rejection of the instrumental and 
scenographic use of design materials, it is possible to propose frameworks for a 
deeper, more ontological engagement with the materials. Such deeper considerations 
also support an active appreciation for the ontological presence of all everyday 
things, and from there can help facilitate a more sustainable engagement with the 
everyday world. Further development is needed in this area also.

The student examples provided some insights that engagement with the phenom-
enology in architecture and design is very much possible, even if often only partial. 
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For the landscape example this was primarily through the thought process and 
explicitly encouraged by the assignment framework. In examples from the furniture 
design and architectural construction such assignment requirements were not pres-
ent and the level of engagement was less explicit. The student works indicate that 
some of the inherent aspects of design are closely related to phenomenology, such 
as bodily experience of the landscape, or materials for furniture and architectural 
construction, and thus provide a permanent easy link for phenomenology in archi-
tecture and design.

The importance of the depth of engagement was especially critical for the quality 
of phenomenological achievement by the students. It is precisely through this depth 
of engagement that more complex considerations, which use a wider range of 
otherwise compartmentalised issues, become possible. Furthermore, it is only 
through this comprehensive engagement with everyday objects that we can have an 
ontological experience of them and ourselves. That is the place where pro-sustainable 
efforts are the only option, as all human activity is seen as part of one great whole.

References

Armstrong, H. (1999). Design studios as research: An emerging paradigm for landscape architec-
ture. Landscape Review, 5(2), 5–25.

Bogost, I. (2012). Alien phenomenology or what it’s like to be a thing. Minneapolis: University of 
Minnesota Press.

Brislin, P. (2012). Introduction: Identity, place and human experience. In special issue: Human 
experience and place: Sustaining identity. Architectural Design, 82(6), 8–13.

Brownell, B. (Ed.). (2006). Transmaterial: A catalog of materials that redefine our physical envi-
ronment. New York: Princeton Architectural Press.

Bryant, L. (2011). The democracy of objects. Michigan: Open Humanities Press.
Coelho, J.  R. N. (1991). Merleau Ponty: filosofia como corpo e existência. São Paulo, Brasil: 

Escuta.
Corner, J. (1991). A discourse on theory II: Three tyrannies of contemporary theory and the alter-

native of hermeneutics. Landscape Journal, 10(2), 115–134.
Crotty, M. (1998). The foundations of social research: Meaning and perspective in the research 

process. Thousand Oaks: Sage.
Crysler, G., Cairns, S., & Heynen, H. (Eds.). (2012). SAGE handbook of architectural theory. 

London: Sage Publications.
Droog Design. (2013). Know more Droog 9: things you need to know about Droog. http://issuu.

com/droog/docs/droog_brandbooklet2013_issuu. Accessed August 2013.
Dreyfus, H. L., & Spinosa, C. (1999). Coping with things-in-themselves: A practice-based phe-

nomenological argument for realism. Inquiry, 42(1), 49–31.
El-Shafie, M. (2011). Phenomenology of site design as a fundamental concept in architectural 

education. International Journal of Civil and Environmental Engineering, 11(6), 64–70.
Fernandez, J. (2006). Material architecture: Emergent materials for innovative buildings and eco-

logical construction. Boston: Architectural Press.
Findaly, L. (2009). The body’s disclosure in phenomenological research. Qualitative Research in 

Psychology, 3, 19–30.
Frampton, K. (1990). Rappel a l’ordre: The case for tectonic. Architectural Design, 60(3/4), 19–25.
Frampton, K. (1995). Studies in tectonic culture: the poetics of construction in nineteenth and 

twentieth century architecture. Cambridge, MA: MIT Press.

E. K. Petrović et al.

http://issuu.com/droog/docs/droog_brandbooklet2013_issuu
http://issuu.com/droog/docs/droog_brandbooklet2013_issuu


315

Frampton, K. (2002). Minimal moralia: Reflections on recent Swiss German production. In 
K. Frampton, Labour, Work and Architecture: collected essays on architecture and design. 
London/New York: Phaidon Press. First published in Scroope, Cambridge Architecture 
Journal. No. 9. 1997.

Harman, G. (2002). Tool-Bring: Heidegger and the Methaphysics of Objects. Chicago: Open 
Court.

Hartoonian, G. (1994). Ontology of construction: On nihilism of technology in theories of modern 
architecture. Cambridge: Cambridge University Press.

Heidegger, M. (1971a). The origin of the work of art. First published in German in 1950. In 
M.  Heidegger (Ed.), Poetry, language, thought (pp.  15–87). New  York: Harper and Row 
Publishers.

Heidegger, M. (1971b). Building dwelling thinking. In M.  Heidegger (Ed.), Poetry, language, 
thought (pp. 143–161). New York: Harper and Row Publishers.

Heidegger, M. (1971c). The thing. First published in German in 1951. In M. Heidegger (Ed.), 
Poetry, language, thought (pp. 163–186). New York: Harper and Row Publishers.

Heidegger, M. (1977). The question concerning technology. First published in German in 1954. 
In M.  Heidegger (Ed.), The question concerning technology and other essays (pp.  3–35). 
New York: Harper Torchbooks.

Kvale, S. (1983). The qualitative research interview: A phenomenological and a hermeneutic mode 
of understanding. Journal of Phenomenological Psychology, 14(2), 171–196.

Malpas, J.  (2009). Place and human being. Environmental and Architectural Phenomenology, 
19–23.

Martins, J.  (1992). Um enfoque fenomenológico do currículo: a educação como poíesis. São 
Paulol: Cortez.

Merleau-Ponty, M. (1942). La structure du comportement. Paris: Presses Universitaires de France.
Merleau-Ponty, M. (1945). La phénoménologie de la perception. Paris: Gallimard.
Milfont, T. L., Richter, I., Sibley, C. G., Wilson, M. S., & Fischer, R. (2013). Environmental conse-

quence of the desire to dominate and be superior. Personality and Social Psychology Bulletin, 
39(9), 1127–1138.

Moran, D. (2010). Sartre on embodiment, touch, and the ‘double sensation’. Philosophy Today, 
54, 135–141.

Norberg-Schulz, C. (1971). Existence, space & architecture. London: Studio Vista.
Norberg-Schulz, C. (1980). Genius loci: Towards a phenomenology of architecture. London: 

Academy Editions.
Pallasmaa, J. (1996). The eyes of the skin: Architecture and the senses. London: Academy Editions.
Pallasmaa, J. (1998). Logic of the image. Journal of Architecture, 3, 289–299.
Pallasmaa, J.  (2005). In P.  MacKeith (Ed.), Encounters: Architectural essays. Rakennustieto: 

Helsinki.
Pasnik, M. (2003). Introduction: The material autograph. In O.  Riera Ojeda (Ed.), Materials 

(pp. 8–11). Gloucester/Rockport: Hi Marketing.
Petrović, E. (2014). Building materials and health: A study of perceptions of the healthiness of 

building and furnishing materials in homes. A thesis submitted to the Victoria University 
of Wellington in fulfilment of the requirements for the degree of Doctor of Philosophy in 
Architecture.

Petrović, E., & Perkins, N. (2016). Materials in furniture design: Towards a new conceptual frame-
work. ii Journal, 4.

Ramakers, R., & Bakker, G. (1998). Droog design: spirit of the nineties. Rotterdam: 010 Publishers.
Rockmore, T. (1997). On Heidegger’s Nazism and philosophy (2nd ed.). Berkeley: University of 

California Press.
Sartre, J. P. (1989). Being and nothingness. (H. Barnes, Trans. London: Routledge.
Schörpfer, T. (Ed.). (2011). Material design: Informing architecture by materiality. Basel: 

Birkhäuser GmbH.

Phenomenology in Spatial Design Disciplines: Could it Offer a Bridge to Sustainability?



316

Seamon, D. (2000). Phenomenology in environmental-behavior research. In S.  Wapner (Ed.), 
Theoretical perspectives in environmental-behavior research (pp.  157–178). New  York: 
Plenum.

Sharr, A. (2007). Heidegger for architects. London: Routledge.
van Manen, M. (1990). Researching lived experience: Human science for an action-sensitive ped-

agogy. London: Althouse.
Van Nes, A. (2014). The heaven, the earth and the optic array: Norberg Schulz’s place phenom-

enology and its degree of operationability. The Foot, 2(2), 113.
Wilken, R. (2013). The critical reception of Christian Norberg-Schulz’s writings on Heidegger and 

place. Architectural Theory Review, 18, 3.
Zumthor, P. (2006). Thinking architecture. Basel: Birkhauser. First published in 1998.

E. K. Petrović et al.



Part IV
Design Research, Design Epistemology



319© Springer International Publishing AG 2018 
P. E. Vermaas, S. Vial (eds.), Advancements in the Philosophy of Design, Design 
Research Foundations, https://doi.org/10.1007/978-3-319-73302-9_15

The Specificity of Design Research: How 
Practice-Based Design Knowledge Can  
Enter the Great Archive of Science

Paolo Volonté, Lucia Rampino, and Sara Colombo

Abstract In this chapter, we call into question the nature of academic design 
research. A reconstruction of the debate over the role of academic research in the 
field of design shows that its origins created the bias of attempting to model design 
research on the historically contingent form of scientific research rather than on its 
deeper reason. Indeed, design academics often imitate what scientific disciplines do 
when they do research (i.e. applying codified methods), yet the discussion about 
why such disciplines behave that way is still limited. According to science studies 
the answer to this why lies in scientists’ habit of making the results of their research 
public, thus building what we refer to as the Great Archive of Science (GAS). By 
analyzing the dynamics of the GAS, we show that the rules, methods, and models 
typical of the research environment have as their main purpose to make the reliabil-
ity of researchers’ knowledge claims as durable as possible. Regarding design 
research in general, and research through design more specifically, we thus argue 
that what turns designers’ work into academic research is not just the application of 
scientific methods but primarily the participation in the grand game of the GAS, 
whose dynamics enables a circumscribed corpus of knowledge to be held reliable 
by a community.

Keywords Design research · Research epistemology · Scientific method · Design 
knowledge

1  Introduction

Academic design research, as distinguished from customary research in profes-
sional design, arose when the main field of design had already been established for 
a long time. It has been developing for some decades now and its nature has been 
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widely debated throughout the design field. The wideness of such debate proves  
that academic design research raises specific epistemological issues that need thor-
ough examination. Notwithstanding the extension of the debate, it is our view that 
this issue still deserves further discussion.

Our reasoning takes its cue from a brief reconstruction of the origins of the 
debate over the role of “academic” or “scholarly” research in the field of design, 
striving to show how such origins created a bias that has become hard to overcome. 
The bias consists of attempting to model design research on the historically 
contingent form of scientific research rather than on its deeper reason. Indeed, 
apparently, design academia has predominantly tried to imitate what scientific 
disciplines do when they do research (i.e. applying codified methods) without 
questioning thoroughly why such disciplines behave that way.

According to several theories in the sociology of scientific knowledge (Bourdieu 
2004; Latour 1987; Merton 1957; Ziman 2000), the answer to this why lies in scien-
tists’ habit of making the results of their research public, thus building what we refer 
to as the Great Archive of Science (GAS, cf. Volonté 2012). By analyzing the dynam-
ics of the GAS, we want to show that the rules, methods, and models typical of the 
research environment have as their primary purpose to make the researchers’ knowl-
edge claims as durable as possible within their social setting. In other words, we argue 
that the original motive of the contingent forms of scientific research is the improve-
ment of knowledge claims’ reliability and durability within a social framework.

The claim we are making is thus as follows: if research activities modeled after 
the idea of scientific research are to find a place in the field of academic design 
research, such effort is worthwhile insofar as they seek the same objectives as 
research in consolidated scientific fields, i.e. making new knowledge claims reliable 
and durable. We thus seek to clarify how design can be an activity that has to do with 
knowledge production, the essential feature of research itself. Finally, relying on 
examples, we discuss some criteria that facilitate design-research results to enter the 
GAS, so as to become lasting claims for new knowledge.

To avoid any misunderstanding, we want to stress that in no way we assume that 
academic design research has to be somehow ‘scientific’. Nevertheless, we noticed 
that in several design schools as well as in a large part of design-research literature 
(the part that is hereafter discussed), the idea and practice of design research is 
supported with research methods drawn from other academic fields (i.e. natural and 
social sciences). Our aim is to widen the discussion about the sense and benefit of 
modeling design research in such a way.

2  The Process of Design Academization

Several years’ debate about design research has brought to light the multiplicity of 
activities lumped under this umbrella concept (Frayling 1993; Grand and Jonas 
2012; Jonas 2004; Koskinen et  al. 2011; Krippendorff 2007). This debate has 
burgeoned in the last two decades for a series of reasons, some intrinsic and others 
extrinsic to the field.
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To start with the former, the traditional concept of research, with its claim to 
apply ‘scientific’ method, did not belong to the design world. There are two different 
classes of reason for this.

On the one hand, best practices in design have always implied research as prem-
ise and complement to the truly creative moment (Brown 2009, 69). However, such 
research has a different purpose than academic research. For all that it may be seri-
ous and exhaustive, this seeking aims not at producing new knowledge for a refer-
ence community but at acquiring knowledge useful to the designer for a specific 
design task. This is the reason why this type of research does not need to pay much 
attention to the careful application of a (scientific) method. It is no accident that the 
German term for such research, Recherche, is different from the noun for scientific 
and humanistic research, Forschung.

On the other hand, for a long time design has resisted topicalizing research as a 
methodologically structured activity dedicated to producing new knowledge for the 
reference community (Forschung). The reason is that design was dominated by the 
idea that design practice as such could be a science, and therefore should be based 
on universally recognized, codified proper methodologies (Simon 1969; for a 
reconstruction cf. Cross 2001, 50–52, and 2007, 119–122; Koskinen et al. 2011, 
15–18). If the initial premise is that design is to be a science, the issue of defining 
design research as a special niche activity does not arise, whereas the question 
becomes how design methods are to be defined. As a result, design research starts 
becoming an object of attention only in the last decades of the twentieth century, 
when the positivist idea of ‘design science’ ceases to be the thematic core around 
which discussion of design is organized.

The main extrinsic factor raising the issue of design research and lending it the 
emphasis it still carries is the progressive academization of design. Beginning in the 
nineteen-seventies, design in its various forms gradually became part of academia, 
staking its claim as a field unto itself, opening bachelor’s degrees, schools, and 
eventually PhD programs. Following this process, the issue of what avenues are 
open to academic design research within the practice of design became particularly 
topical (Buchanan 2001, 3–7; Schneider 2004, 5–8; Scrivener 2002; Vaughan 
2017).1

Margolin (2010, 74) notes that the roots of this debate, and of how it was reck-
oned with, lie in the fact that academic design research (Forschung) arose from 
doctoral degree programs rather than, as would seem reasonable, the PhD in design 
originating from research. In other words, academic research in the field of design 
results from academizing design, not because design, during the course of its history, 
had raised questions whose answers demanded academic research. By the same 

1 Jonas (2012, 29) cites this reconstruction by John Langrish: “Late on the scene were the art col-
leges, absorbed into ‘Polys’ and then becoming universities and finding themselves with the 
research assessment exercise. Within present people’s lifetimes, this sector had to work out what is 
an honors degree, then what is a Master’s, and then cope with PhDs against the background of an 
educational activity which encouraged creativity and discouraged scholarship. So you still find 
people arguing about what is research and getting very confused about research and practice.”

The Specificity of Design Research: How Practice-Based Design Knowledge Can Enter…



322

token, the world of academic design research (and doctoral design programs) is 
often divorced from the world of design professionals (Dorst 2008). In most of the 
cases, professional designers feel no need to be up to date on the plethora of methods 
for design practice developed within academia (Roedl and Stolterman 2013). Nor 
are they calling for research (Forschung). As a result, it is the models, procedures, 
and expectations typical of codified academic research, “for example university 
PhD regulations or the criteria of science funding organisations” (Rust 2007, 69), 
that dictate not only the need for a design research project, but also the form that it 
is to take on (Agnew 1993, 121–122; Bonsiepe 2007, 28; Schneider 2007, 213).

Succinctly put, the current debate over design research grew out of at least two 
different transformative processes in the field of design. On the one hand, a natural 
evolution in design itself led to abandon the idea of a ‘design science,’ thus opening 
the way to delving into the various methods for doing research within its own multi- 
faceted world. On the other hand, an extrinsic process of design academization 
fostered a need among academically trained designers to find something comparable 
to scientific research for their own discipline, and that something proved to be 
academic design research.

As sometimes occurs, the genesis of this phenomenon determined what form it 
took. Indeed, for the historical and cultural reasons noted above, design is often 
called upon to produce research modeled on the research that characterizes well- 
established academic disciplines, be they nature and life sciences or history and 
social science. And this “fetishistic approach” (Jonas 2015, 34) towards the sciences 
may represent a problem.

3  Categories of Design Research

The debate on design research, once it had thus arisen, focused first and foremost on 
analyzing the many ways in which we can speak of research in the context of design. 
Because this is the most well-known facet of the issue, we can concisely sum it up 
here (referring readers to Rampino and Colombo 2012 for a more thorough 
reconstruction).

At the outset of debate are contributions from Archer (1981 e 1995), Agnew 
(1993), and especially Frayling (1993), that recognize the heterogeneity of research 
carried out in the field of design. Myriad subsequent articles set out to criticize, 
extend or reformulate Frayling’s categorization, but without substantially altering 
its significance. We recall here such categorization, relying on Jonas’ (2004) 
reformulation, which we consider especially lucid, because it allows us to define 
closer the area of application of our epistemological issue. We do not claim that all 
research activities in design must be included into these categories, but we hold that 
they highlight three different ways of carrying out academic research in the field 
of design.

First, there is research that deals with design as an object of study. The scholars 
carrying out such research are not normally designers but typically those whose 
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training was in social science (anthropology, economics or sociology) or the 
humanities (art history, semiotics). Their attitude is primarily cognitive, in the sense 
that, as Jonas (2004, 29) phrases it, they “try, whenever possible, not to change their 
object” but merely to become better acquainted with it. Taken as a whole, their 
research makes up the broad, varied field of design studies, which Frayling (1993) 
terms “research into design” and Archer (1995) calls “research about design.”

Second, there is research at the service of the design profession (Buchanan 
2001). This consists of all the research done to allow designers to design in 
innovative and accomplished fashion. In this case, the researchers may well coincide 
with the designers themselves. However, when the focus of the research waxes 
particularly complex or specialized, they typically come from other technical, 
scientific, or humanistic fields. In this case, again, a cognitive attitude prevails, since 
the aim of such research is to gather information and knowledge to be employed 
during design work proper. It includes market surveys, materials tests, ergonomics 
experiments, but also the mere “gathering of reference materials” (Frayling 1993, 5) 
and the simple “search for information” (Buchanan 2001, 17). In all such cases, the 
output is not ‘research about design’ but ‘research for design.’

Finally, design activity itself may turn into a research tool. This means that the 
act of designing, using its own appointed methods and approaches, may take the 
qualifying role in a research process that yields knowledge precisely by planning 
out new products and services (Zimmerman et al. 2010, 310). Here, we may refer to 
“research through design,” wherein design is neither the subject nor the objective of 
the research, but is its agent and tool.2 Of course, the designers themselves usually 
coincide with the researchers in this case, while their output coincides, in ways that 
we will need to specify, with the output of research.

If we return now to the statement in the previous section, that academic design 
research becomes a topic of discussion starting with the academization of design 
and that, as a result, in the expression “design research” the term “research” refers 
to a work modeled on the research work typical of scientific disciplines, we will 
need to add the following considerations.

Research into or about design is not brought into question. Scholars for whom 
design is a research subject generally stand on the solid ground of some established, 
codified discipline. The legitimacy of their referring to an ideal of scientific research, 
especially that of historical-social science, is not disputed. Though the specific 
subject is design, design studies are epistemologically analogous to other research 
areas, such as innovation studies, fashion studies, and so forth. Nor was there a need 
to await the academization of design for the authors of this kind of research to 
become aware of its existence and rules. Research into design is thus a codified, 
legitimated field of endeavor that does not call for our attention.

Research for design presents a rather more complex case. Here, contingent, 
unstructured activities on the part of the designer, including googling for ideas and 

2 To be precise, it is the ‘design milieu’ (i.e. the designer, the design studio, etc.) who is the agent, 
while design as planning activity is the tool of research through design.
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information as part of a newly commissioned design3, coexist alongside scientific 
research activities in the traditional sense, including the laboratory experiment 
through which a cognitive psychologist hopes to discover the reaction of a certain 
kind of consumer to using a new prototype. But despite such variety, there are rea-
sons to think that even the kind of work that falls into this category does not really 
amount to a problem for the issue of design research. What we have just stated about 
research into design holds equally true for all the scientific investigation carried out 
for design purposes, as Archer (1995, 11) has already noted: insofar as they are the 
product of consolidated disciplines, they are conducted according to established 
research canons. On the other hand, the investigations the designer undertakes in a 
haphazard or unstructured way in doing his/her job do not raise any epistemological 
issue, for they come no closer to scientific research than does, say, investigative 
journalism. There is, however, a broad middle ground where these two kinds of 
activity mix and mingle, where the collaboration (at times substitution) of designer 
with specialist becomes ingrained, and where the line between professionalism and 
dilettantism blurs. Brenda Laurel (2003) describes how designers, in doing their 
professional work, conduct research that may indirectly improve the design com-
munity’s knowledge, although the primary goal remains increasing a product’s 
chances for success on the market. The case of the Ideo Method Cards, a collection 
of design tools for creativity improvement developed and sold by the well-known 
design studio Ideo, may be mentioned in this regard. We are dealing here with a 
niche of great interest to the debate on design research, but one whose focus we can 
nevertheless say “is still on design as a practice and not as a research discipline that 
makes contribution of knowledge” (Zimmerman et al. 2007, 496). For this reason, 
we will not delve into it specifically.

We wish to concentrate rather on research through design. For it is only here that 
we find the research design produces. Indeed, this is the area where design, while 
continuing to be itself (which is to say planning work), may at the same time turn 
into knowledge production4. This kind of research requires an epistemological 
foundation of the knowledge production processes, which are not by nature the 
same of other (epistemologically founded) disciplines, but design-intrinsic pro-
cesses. Indeed, this shift towards considering design as a research activity can be 
done only if we consider both the process and the results of the design practice (e.g. 
concepts or prototypes) as epistemic tools useful to produce and share new knowl-
edge. Therefore, it is in research through design that the epistemological question of 
how academic research can get a space within the realm of design becomes urgent.5

3 On the basis of a series of interviews with design professionals, Roedl and Stolterman (2013, 
1954) found that “the most commonly mentioned sources of learning were coworkers, Twitter 
feeds, blogs, and practitioner-focused online magazines.”
4 For an overview of examples of what is meant by “research through design”, see the proceedings 
of the RTD conference series: researchthroughdesign.org/2015proceedings/
5 In the last decade, the epistemological implications of this practice-oriented research approach 
has attracted a great deal of attention within a broad scholar community, encompassing both the 
design and the HCI field. A number of new definitions have thus emerged, aimed at stressing dif-
ferent features of research through design. It is worth mentioning: exemplary design research by 
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4  Academic Design Research

Let us restate our guiding question. The concept of academic design research, when 
it is not limited to defining avenues of conventional scientific research, and thus 
especially in the case of research through design – which, from now on, will be our 
specific focus –, implies that it is possible “for designers to produce knowledge 
based on the skills and capacities of the design field itself” (Bang et al. 2012, 2). Yet, 
as a matter of fact the theory and practice of design research not infrequently have 
just attempted to hew to the models of codified academic research, adopting these 
models as their guiding lights. Often this happens when design researchers make 
use of research methods or strategies belonging to well-established disciplinary 
fields, such as ethnographic observation, case studies, focus groups, interviews, or 
trend analysis, to name a few.

Now, the question we want to answer is whether it is really by conforming to 
such models that design research can fully grow mature. In our view, such approach 
implies a shortcoming: design research can be exposed to the risk of adhering to the 
historical exterior aspect of scientific research instead of its epistemological reasons.

Historically, the exterior aspect of scientific research is its method, i.e. conform-
ing research behavior to regulated, standardized models to be applied with the 
utmost rigor in order to achieve an understanding of real phenomena that is so pre-
cise as to allow the prediction of other phenomena that follow from them. Design-
research theory often expressly strives to appropriate methods that have been 
developed and codified in consolidated, academic disciplines so as to apply them to 
design research work. Laurel (2003), for example, discusses a vast number of meth-
ods that can or have been employed in the design process, which are derived for the 
most part from the social sciences: ethnography and focus groups, quantitative and 
experimental methods, games and taxonomies, etc. Crouch and Pearce (2012) focus 
on four typically social-anthropological methods: observation, interviewing, case 
studies, and action research. Krippendorff (2006, 209–230) proposes a similar set of 
methods, but rightly recognizes that these essentially amount to methods suited to 
“science for design.” Rodgers and Yee (2015, 2) maintain that “design should 
continue to borrow methods and approaches that fit from the physical sciences, the 
social sciences, and the arts and humanities”.

In these cases and many others, codified methods from other disciplines are 
adopted by design as the tools for its own research: there seems to be an attempt in 
design to imitate what other academic fields do when they do research, to understand 
how they behave, without asking why they behave that way. Yet this can lead to a 
lack of foundation, as noticed by Hallnäs and Redström: “If our everyday 

Binder and Redström, (2006); experimental design research, by Brandt and Binder (2007); con-
cept-driven interaction design research by Stolterman and Wiberg (2010); constructive design 
research by Koskinen et  al. (2011). The latter is often employed as a synonymous of research 
through design. With the term “constructive”, Koskinen et  al. intend to stress that this kind of 
research is aimed more at imagining new worlds and building them than at exploring the existent 
one.
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understanding of a given method centres on the question of what to do and how, 
whereas the question of why is much more implicit as it belongs to, and is answered 
by, the general framework in which our practice exists, what happens when we 
borrow methods from other areas?” (Hallnäs and Redström 2006, 130–131).

In our view, taking advantage of existing research methods without addressing 
adequately the reasons of their original engendering is not an appropriate way for 
design research to free itself from the dominance of established academic disciplines. 
Seago and Dunne (1999) termed this dominance “methodological intimidation”, 
recognizing in it the danger that “perplexed researchers in art and design will opt to 
‘play it safe’ and, rather than risking the development and defense of really original 
hypotheses and methodologies […] will choose academically acceptable and 
supervisable research topics with methodologies culled from established academic 
disciplines” (11–12). A similar issue is raised by Findeli et al. (2008) and Jonas 
(2015).

We believe that the way design sometimes appropriates other disciplines’ meth-
ods bears the risk of taking what has historically been the exterior shape (or contin-
gent form) of scientific research (namely, methods) instead of its grounds as the 
model. The issue is no small matter; for once the reasons underlying the ideals and 
practices of codified, scientific research have been disclosed, we will be free to 
decide in what way they can bear themselves out in the field of design – a way that 
may even be new, and better suited to the need, aims, and habits of design work.

5  Research in the Scientific Fields

It is now time to discuss the reasons underlying the ideals and practices of codified, 
scientific research. Of course, the topic is an extremely complex one, but we aim at 
focusing on just one aspect of it, apt to disclose the why behind the methodological 
attitude in established academic disciplines.

We will set off from science as a social activity, a set of people who act according 
to behavior models, thus starting from science-in-action (Latour 1987) rather than 
relying on established epistemological theories. This is an acknowledged approach 
in the sociology of knowledge and in science and technology studies (Barnes 1974; 
Knorr-Cetina 1981; Kuhn 1962; Latour 2005; Lynch 1993). We thus take a 
sociological attitude that tackles the factual social reasons rather than the ideal 
epistemological ones for scientists to behave the way they do. Nonetheless, we do 
not embrace a constructivist or relativistic stance. We rather share Pierre Bourdieu’s 
attempt to overcome the juxtaposition of the positivistic and relativistic concepts of 
science. In his view, due to its specific features, the scientific field is “the historical 
site where trans-historical truths are produced” (Bourdieu 2004, 69). Accordingly, it 
is possible to explain the sciences’ capability to produce trans-historical knowledge 
by inquiring the social dynamics of the scientific field, dynamics that are historically 
based. The enquiry of such social dynamics does not impede scientific knowledge 
from having trans-historical extent, because they strongly contribute to the binding 
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character of long-term persuasion factors, such as consistency and evidence: “Logic 
itself, logical necessity, is the social norm of a particular category of social universes, 
scientific fields, and it is exerted through the constraints (especially the censorships) 
socially instituted in these universes” (Bourdieu 2004, 70).

Hence we will now discuss the social dynamics of science. This approach 
involves a shift of focus. When reflecting on a scientist’s activity, we encourage 
concentrating not on his/her own knowledge, which is something very vague and 
intangible, impossible to detect, but rather on his/her knowledge claims: statements 
conveyed through oral (e.g. talks) or written (e.g. journal articles) communication 
(Ziman 1978, 6). Knowledge claims can be observed as well as other forms of 
human behavior. Furthermore, they are a typical feature of scientific research.  
A well-known characteristic of western scientific ethos, the “rejection of the ideal of 
secrecy” (Bernal 1939, 150), subjects researchers to an “imperative for communication 
of findings” (Merton 1957, 557). Claiming knowledge in public is no accidental 
aspect of scientific research.

Knowledge claims bear the quality of reliability. However, they can be more or 
less reliable. Yet on closer inspection, reliability is not a quality of the claim itself, 
but of the claim’s audience. It is an effect of the audience’s readiness to believe in 
that claim, or to act as if they believed in it.

In this paper we reserve ‘reliability’ to designate this kind of claims’ character, 
whereas ‘credibility’ is the character of a subject laying reliable knowledge claims. 
Clearly, there is a circular dynamics of reliability and credibility: a credible 
scientist’s knowledge claim will be considered more reliable than a less credible 
scientist’s one, under pair conditions. And laying reliable knowledge claims 
improves the claimer’s own credibility (Volonté 2006). It is a social dynamics of 
reputation that induces scientists to put the production of knowledge claims at the 
core of their activity (Bourdieu 2004, 55–56).

John Ziman (2000, 34) notes that the scientists’ habit to claim knowledge, mainly 
in written form, has led to a ‘notional archive’ of scientific knowledge that is 
‘absolutely enormous’. Paolo Volonté (2012) calls this the Great Archive of Science 
(GAS). It consists of the entirety of scientific literature: books, journals, and data 
published online. But the larger an archive, the less accessible it is in practice. The 
Great Archive of Science therefore has an apparently contradictory feature: on the 
one hand, it is where knowledge claims are preserved from oblivion and handed 
down from one generation to the next, as well as the place where new claims are 
made public. On the other, owing to its immensity, it is also the ‘graveyard’ of 
scientific discoveries – or would be, were there not a meticulous system for classify-
ing and retrieving the archive’s knowledge claims.

There actually is such a system. It consists of library catalogs, book indexes, 
Internet search engines, and especially that portion of the GAS known as ‘secondary 
literature’, which makes up the bulk of the GAS. Secondary literature is a body of 
knowledge claims about other knowledge claims, where the latter are not only 
indexed, but also judged, evaluated, selected, combined, and relaunched in form of 
new claims soliciting attention by scientists and seeking for new reliability. For 
instance, today physicists assume that elementary particles are made up of quarks. 
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An American scientist, Murray Gell-Mann, claimed this idea for the first time in a 
series of articles published in the principal physics journals in 1964 (primary 
literature). However, it is through more recent claims, such as that advanced by 
Povh et al. (1993) in their textbook Particles and Nuclei (secondary literature), that 
most scientists learn such idea today. The GAS acts as if it consisted of two elements, 
a heavier GAS made up of knowledge claims about states of things6 and a lighter 
GAS made up of knowledge claims about knowledge claims (second-order claims).

Secondary literature prevents the enormity of the GAS from turning into a grave-
yard for knowledge claims. It cannot, however, save all claims. The majority of the 
knowledge claimed since throughout science began now lies buried and forgotten in 
the bottom of the GAS. Only some of it has survived: the knowledge taken up by 
new knowledge claims. Although it is customary to think that scientific knowledge 
is known and shared because it is true, the reverse is more accurate: knowledge is 
considered true when it is shared. We believe E = mc2 not because it is ‘true’ neither 
because Einstein said so, but because others have since argued persuasively that 
Einstein’s equation is reliable. Second-order claims therefore bear the responsibility 
of selecting what part of the GAS will continue to be available – because considered 
reliable – over time.

This dynamics does not replace usual tools of stabilization of scientific knowl-
edge, like consistency and experimental evidence. But it acts like a sort of filter. 
Scientists’ knowledge claims do deal with states of things, but they do this in front 
of a peer community that has the power of sanctioning failure or success of the 
claimer (Bourdieu 2004, 45–55). The social relationship with the peer community 
is crucial here. The core value of a claim for the claimer is not its conceptual or 
factual content, but its reliability, because its reliability can enhance his/her position 
in what Latour and Woolgar (1986, 194-208) describe as the “credibility cycle”. 
What comes first is not what the claimer says, but the fact that s/he is believed. 
Scientists strive to state claims that peers may consider reliable, not just in the 
immediate future, but also in the long term. The importance given to consistency in 
theories and to evidence in experimental research is an amazing effect of this 
dynamics, depending on the fact that consistent claims and claims based on evidence 
are generally more reliable in the long term. The social dynamics of reputation 
functions, in science, as the motor of the production of knowledge that turns out to 
be stable and useful.

We can now imagine the GAS behaving like in a huge imaginary tank. New 
claims enter from the top and lie on the surface, at first, but soon begin to sink 
inexorably to the bottom, where they are submerged by new claims, forming a thick 
layer of inert sediment. Every scientific knowledge claim is fated for oblivion in the 
dregs of the GAS unless new knowledge claims intervene by declaring it reliable, 
thus bringing it back to the surface. But these second-order new claims will start 

6 States of things encompass aspects of nature as well as culture: everything that can be enquired 
by natural, life or human sciences. This includes, for instance, pieces of literature that are consid-
ered not for their reliability, as it happens in secondary literature, but for other features like their 
textual structure (e.g. in semiotics) or aesthetic qualities (e.g. in the history of literature).
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to sink, too, their fate hanging on yet more new claims. Thus, the GAS is animated 
by the knowledge claims scientists constantly advance, not just claims about reality 
but especially second-order claims. Absent the latter, the former would be destined 
to lie forever at the bottom of the GAS, which largely consists of claims that have 
simply been forgotten.

Two instruments, among others, are widely used in scientific practice to enhance 
a knowledge claim’s chance to be admitted to and survive within the GAS: peer 
reviewing and referencing. Both of them justify the use of methods in scientific 
research (Fig. 1).

Peer review is a key feature of scientific research (Chubin and Hackett 1990; 
Cole and Cole 1981; Cole et al. 1978). To gain admittance to the GAS, a knowledge 
claim must first be scrutinized by ‘well-informed colleagues.’ The reason is that, to 
be claimed in public, most of times a piece of scientific knowledge must go through 
a formal communication medium. A speech at Speakers’ Corner is not enough. Yet 
media have by their nature gatekeepers, people whose positions entitle them to 
decide what can be published, and how (White 1950). Science has institutionalized 
this general rule by making it part of required method: gatekeepers have to be 
scientists (the sole critics with the needed information) and must make decisions 
based only on scientific criteria (the claim’s objectivity, its procedure, its originality 
vis-à-vis the GAS, etc.) while eschewing political, editorial, academic or other such 
criteria.

Fig. 1 The GAS tank
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As a result, the reliability of any new knowledge claim admitted to the GAS has 
already been somehow vetted. It is in this process that research methods become 
important. Before submitting a knowledge claim to a gatekeeper, scientists 
meticulously refine it to forestall any possible criticism from referees. In the field of 
High Energy Physics, for instance, experiments are usually carried out by huge 
collaborations with hundreds or even thousands of scientists. Journal articles are 
signed by large numbers of authors. It is a standard, therefore, that articles’ drafts 
are discussed in conference-like assemblies before they are submitted to the journals. 
The methodology that brought to the claimed results is scrutinized and discussed 
within the collaboration group to secure it from the reviewers’ criticism. Hence, the 
smaller group in charge of writing the paper engages in producing clean data and 
sound claims of knowledge, to prevent criticism from the collaboration. Such clean 
data can be obtained only through the use of a robust methodology. Were there no 
peer-review process, scientists would probably give much less importance to 
research methods. The need to withstand informed criticism is a constraint on the 
upstream phases of research that forces them to rigorously comply with the rules of 
method (see also Ziman 1978, 6).

References form a web of knowledge claims that strengthen each other. Citations 
provide knowledge claims admitted to the GAS with specific locations, tying new 
claims’ reliability to the reliability of their cited sources. When Stephen Olsen, at 
the beginning of his article “Observation of large CP violation in the B-meson 
system” (2002), writes: “Violations of CP symmetry were first observed in the 
decays of neutral K mesons in 1964” (Olsen 2002, 4), and references “Christenson 
et al., Phys Rev. Lett. 13, 138 (1964)” (Olsen 2002, 13), he ties his article, i.e. the 
knowledge claimed through it, to the so-called Standard Model in High Energy 
Physics, to which Christenson et al. contributed in 1964. Were the Standard Model 
eventually to lose favor in the community, it would drag all related knowledge 
claims toward obscurity at the bottom of the GAS. However, every new citation also 
reinforces the reliability of the claim being cited. A reference to Christenson et al. 
means their demonstration was deemed reliable once more, further reinforcing its 
reliability in the eyes of other scientists and bringing it closer to the surface of the 
GAS. The citation system is thus not only useful to the individual researcher but 
also a structural component of the scientific method. Its methodological importance 
has been institutionalized in recent decades by a number of citation indexes (e.g. 
ISI-Web of Knowledge, Scopus).

At this point, the reason scientists submit to rigorous, methodological research 
rules ought to be clear. Reliance on one method rather than another is justified not 
because that method is inherently ‘scientific’ nor because the principles of scientific 
research demand that it be used, nor even because it is functional to attain ‘true’ 
knowledge of ‘reality.’ The entire body of regulations that scientists live by, whether 
they actually submit to or secretly violate them (thus recognizing their legitimacy in 
the breach), can be explained by way of their sole truly vital purpose, to wit: 
allowing knowledge claims to survive by remaining afloat in the precipitating 
magma of the GAS. The purpose of all research’s characteristic methods and behav-
ior models is to solidify knowledge claims (despite the breakdown of the  
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gas metaphor) to the greatest possible degree (Latour 1987, 22–29), i.e. to make 
them last as long as they can. However, the longevity of knowledge is bound fast to 
the human world that yields it up. More precisely, its ability to endure depends on 
the reliability of the corresponding claim acknowledged by the community. In the 
precipitating dynamics of the GAS, a knowledge claim can last only thanks to the 
‘collaboration’ of players who see in its re-employment a chance to solidify their 
own claims, because they acknowledge its potential to last. Therefore, Nigel Cross 
(2007, 126) is right to affirm that “the whole point of doing research is to extract 
reliable knowledge from either the natural or artificial world, and to make that 
knowledge available to others in re-usable form.” Every researcher aims to make the 
reliability of her/his own claims endure as long as possible; s/he seeks the willingness 
of others to place their own trust in what s/he has claimed, to believe in it, and to 
invest their scientific credibility in it. Scientific research, with all its quirks, 
obsessions, canons, and precepts, developed in response to the constraints imposed 
by the GAS as a collective tool for selecting knowledge that promises to endure in 
the long run.

We are aware that science as a social field is much more complex than the dynam-
ics of the GAS. Leaving metaphors aside, the GAS has no definite limits. Nor we 
should imagine it like a field determined only by some formal characteristics (such 
as “the claim must be published in a scientific journal”) or dominated by a kind of 
authority that decrees what is in and what is out. The limits of the GAS are set up by 
the GAS itself. What is in and what is out is established by those who take part in 
the game, i.e. claimers that bear some credibility in the eyes of their peers. And the 
means they use to establish what is in and what is out are second-order claims that 
appear reliable to the peers. This makes reliability the unifying force of the GAS. As 
said, reliability is a quality of a knowledge claim deriving from the attitude that 
people having access to the GAS have toward that claim. We need no assumptions 
here about the motives that drive people to consider a knowledge claim reliable or 
unreliable. However, the social dynamics of reputation implies that at least two 
main factors exert their force in producing the reliability of a knowledge claim:

 a) the extent of social agreement (trust) about the claims’ reliability, because this 
predicts the enrichment of credibility that the claim will permit;

 b) the expectation about the duration of such trust, because this predicts the persis-
tence of such credibility.

In conclusion, the prima facie validity of research findings is determined not by 
the use of equipment, strict logic, experiments or research methods, nor by 
negotiations and agreements among social subjects in a given institutional, economic 
and legal framework, but by the regulated consensus of a community of scientists. 
Methods are tools to achieve such consensus. Indeed, the materials deposited in the 
GAS are constantly filtered through those processes of intersubjective communica-
tion and evaluation that Robert Merton (1957, 560) called “organized scepticism”.
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6  Knowledge Production in Research Through Design

We have put forward the thesis that, by adhering to the historical exterior aspect of 
codified research represented by scientific methods, academic design research often 
risks overlooking the ultimate goal of those methods. We have then described such 
ultimate goal in terms of production and stabilization of the reliability of knowledge 
claims that aim at surviving in the GAS.

What turns a designer’s work into research is thus not (just) her/his application 
of codified research methods but her/his participation in the grand game of the GAS, 
whose rules enable us to select – from among countless and sometimes contradictory 
knowledge claims  – a relatively circumscribed corpus of knowledge that most 
researchers deem reliable and, through that very selection process, to ensure such 
knowledge will long endure. Any method may prove useful to that end, although it 
must be acknowledged that codified methods were codified precisely due to their 
particular utility.

Therefore, if academic design research is to exist not merely because it is man-
dated by the institutional context of academized design, but due to its own inherent 
raison d’être, enfranchised from the demands of other disciplines and from the risk 
of science’s “colonization of design discourse” (Krippendorff 1995, 7), it needs to 
perform an essential task. It needs to produce an archive of knowledge available to 
the disciplinary community that is lent a certain reliability by the fact that many 
believe in it and presumably will do so in the future.

In brief, our point is the following: if the precipitating dynamics of the GAS can 
make sense of the gradual development of research methods and rules in the world 
of scientific research, we should resort to the same foundations to justify the idea of 
methods and rules for a design research. This means that the aim of academic design 
research should be to fit certain claims of knowledge into an interplay of claims 
analogous to the fluid dynamics of the GAS. Eventually, a great archive of design 
will have been created and it, too, will be part of the GAS – a very distinctive part 
where claims of knowledge production are shared not only through symbolic means, 
with words, numbers and graphics, but also through artifacts, i.e. models, prototypes, 
products, etc. (Schneider 2007, 216).

Yet, while it is a foregone statement that a designer creates artifacts (be they 
tangible – e.g. products –, or intangible – e.g. services), it is less obvious that a 
designer produces knowledge. Several scholars (e.g.: Bardzell et al. 2015; Bowers 
2012; Buchanan 2001, 13–17; Friedman 2001; Friedman 2003; Hallnäs and 
Redström 2006; Höök and Löwgren 2012; Stolterman and Wiberg 2010) have 
already payed attention to the question of what does it mean, in practice, for the 
designer to “claim knowledge”.

To begin with, it must be stressed that creating artifacts may also mean claiming 
knowledge, to some extent. As Agnew (1993, 121) noted, any human artifact 
“embodies extensive knowledge” because it is the result of a heritage of technical, 
aesthetic, and procedural knowledge without which it could not have taken shape, 
and that it makes visible and tangible, i.e. that it exemplifies. This is the reason why, 
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by analyzing the archeological evidence of an object created centuries ago, we can 
understand traits of the population that created it. And not only the population’s 
technical skills, but also its social and cultural features. Obviously, this holds not 
only for ancient objects, but also for more recent products, whose materials, shapes, 
colors, and manufacturing processes make us able to recognize, with a good 
approximation, the period in which it was produced. For instance, it would be easy – 
also for a non-expert person – to recognize if a car was manufactured in the ‘80s of 
last century or after 2010, just by looking at it.

Therefore, designing artifacts is an act that has to do with some forms of implicit 
knowledge, which are embodied and made evident by the object. In most cases, the 
professional designer does nothing but exploit this underlying body of knowledge 
to create a new design. But, in certain situations, the designer becomes a researcher 
and shifts interest from making a commercial product (or service) onto topicalizing 
this heritage to make artifacts that are, in turn, useful to the disciplinary community 
for designing new (more usable, more sustainable, more engaging) products. These 
artifacts indeed can be used as means to create new pieces of knowledge, as well as 
to challenge or complement an existing body of theoretical knowledge (Stolterman 
and Wiberg 2010) and to propose particular, intermediate-level ideas suitable to 
multiple situations (as suggested by Höök and Löwgren 2012 in their definition of 
‘strong concepts’). In such cases, the designer’s work becomes outright research, 
specifically, research through design. The Audio System and the Digital Payment 
Terminal designed by Van Campenhout et al. (2013) illustrate in an exemplary way 
this strategy, which is also shared, among others, by the vast research activity of the 
idStudioLab at Delft University (Hekkert et al. 2000) or the Interaction Research 
Studio at Goldsmiths University of London (Jarvis et al. 2012). By designing and 
prototyping those artefacts, the researchers developed and tested a new design 
approach for digital products, which was then formalized and shared as new 
knowledge for the design community.

Design practice can therefore be used “as a way to perform experiments to 
develop theory” (Hallnäs and Redström 2006, 132). Furthermore, in research 
through design, concepts, models and prototypes help to envision unforeseen 
possibilities, suggesting future scenarios by making them embodied, tangible, and, 
therefore, also testable. Models and prototypes can be useful in explorative studies 
to foster dialogue between experts with different backgrounds and between users 
and researchers. Also in this way, artifacts are valuable tools to generate new 
knowledge. In some cases, they are left intentionally “unfinished” and “open-ended” 
by the designer, to avoid being seen as the ultimate solution. As an instance, one can 
look at the collection of “open-ended provocative design concepts” (hearing aids 
and insulin injectors), designed to present the results of a field study to two medical 
device manufacturers (Kelly and Wensveen 2014). The aim of such “unfinished” 
proposals is to stimulate comprehension and reflection, or, as Vallgårda puts it, “to 
explore new opportunities with the materials at hand, to develop new potentials, and 
to build examples that populate the new design space” (Vallgårda 2009, 11).

Moreover, a significant feature of design knowledge is that it often inhabits a 
nonverbal dimension (Mareis 2012, 63), one in the plane of what has, ever since 
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Polanyi (1958), usually been termed “tacit knowledge.” That does not amount to an 
objection to the idea that research through design is possible. It is an achievement of 
the sociology of scientific knowledge that this is always inextricably made up in part 
of tacit knowledge, even in disciplines that are seemingly more abstract and 
formalized like physics (Collins 2001). At the same time, the pull toward 
verbalization and toward the formalization of the knowledge produced remains a 
characteristic feature of scientific research, because it contributes mightily to 
stabilize knowledge, to its reliability, and to its promised longevity (Volonté 2006). 
The crucial role of tacit knowledge in a research process matches with the need for 
the production of explicit knowledge within the GAS.

At this regard, even if a long way has already been covered, the design research 
community still needs to take some steps towards a fully shared definition not just 
of its proper modes of inquiry, but also of its proper modes of advancing knowledge 
claims. In general, there is a shared agreement on the need for research through 
design outcomes to be accompanied and wrapped up by written text, articles, 
dissertations, and the like (Bonsiepe 2007; Findeli 1998; Schneider 2007). However, 
for instance, there is still a debate on the hierarchy between images and text. Indeed, 
while visual supports are often considered a quite poor mode of capturing the details 
of artifacts, i.e. their dynamic and tactile qualities (Jarvis et al. 2012), and in the 
majority of design conferences formats regard written text as more important than 
images, a growing number of authors consider visual supports more important than 
verbal explanations (Bardzell et al. 2015; Bowers 2012; Durrant et al. 2015; Höök 
and Löwgren 2012).

What emerges clearly by this debate is that the research through design process 
is typically characterized by two different forms of output (Zimmerman et al. 2007, 
497): “a concrete problem framing” and “a series of artifacts – models, prototypes, 
products” as well as interfaces, drawings, storyboards, videos etc. These two kinds 
of output are intrinsically correlated; for, together, they represent two complementary 
facets of the same knowledge outcome.

Zimmerman, Forlizzi, and Evenson’s “problem framing” is the knowledge the 
researcher took pains to make explicit. Zimmerman et al. 2010, 313) clarify that 
such knowledge may become concrete in a “theory on design” or, more often, in a 
“theory for design” in the form of implications, of guidelines, of “design 
specifications for future products” (Frens 2007, 140)  - which can be objects, 
interfaces, graphics, or services - or of new design processes and methods. But this 
research process’s peculiarity lies in the fact that the designer-researcher’s 
knowledge claims are made possible and validated by the existence of an artifact 
that embodies and exemplifies them (Mareis 2012, 67). Thus, the generated 
knowledge bases itself on producing “design exemplars” (Zimmerman and Forlizzi 
2008) or “epistemic objects” (Mareis 2012), in the form of artifacts that “can be 
seen as the solid form of knowledge to be disseminated” (Bang et al. 2012, 7).

In brief, in research through design, artifacts can be seen as research tools useful 
for: (i) investigating future scenarios; (ii) developing new theories; (iii) embodying 
and exemplifying new pieces of knowledge.
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7  The Dual Form of Design Knowledge

Design can produce explicit and implicit knowledge claims. It turns to academic 
design research when such claims join the dynamics of the GAS, thus when they are 
admitted to it because considered reliable enough.

Although the two products of research through design (the artifact and explicit 
knowledge) may even meet different fates once they have been admitted to such 
dynamics, they must be admitted together. For any explicit claim of knowledge that 
is not supported and demonstrated by the existence of a design outcome would not 
be a product of research through design. At the same time, to qualify as academic 
design research, the design output must be accompanied by the designer’s reflection 
on his or her work (Bonsiepe 2007, 29) and a statement of the results of that 
reflection that can be re-used by someone else. Once such knowledge has been 
admitted to a kind of GAS, other researchers will have access to it not only by 
following Ariadne’s clew of verbal claims and citations, but also through a 
‘knowledge bearer’ in a class of its own: the artifact, whose existence is witnessed 
through images (in printed publications), by models or even directly (in conferences).

In paradigmatic terms, this multiplicity of research outputs is found, for exam-
ple, in a research through design project carried out at ID-Studio Lab at Delft 
University, according to Keller’s report ( 2007, 130): “The knowledge generated has 
been disseminated both through the regular process of scientific publication, and 
through the creation of working prototypes. The prototypes in this project serve the 
purpose of demonstrating the application of knowledge, but also as the generators 
of knowledge themselves.” Furthermore, this visual (and possibly auditory and tac-
tile) channel has the advantage of encouraging knowledge transfer (which is gener-
ally rather problematic) from academic design research to the design profession 
(Zimmerman and Forlizzi 2008, 4).

To take into consideration the typical dual form of research through design, 
already in 1997 the Sheffield Hallam University (UK) renewed its PhD regulations, 
allowing a more open definition of the thesis: “one in which artefacts are  pre- eminent 
as the main evidence of investigation and outcomes and there is sufficient text to 
ensure that artefacts communicate appropriately” (Rust et al. 2000, 365).

Recent years have seen a growing interest in the design-research world towards 
the establishment of a designerly way to fill up the GAS, both with the rise of 
journals dedicated to the findings of research through design (the International 
Journal of Design, for example, cf. Chen 2007) and with changes in the structure of 
design conferences. One example that may stand for all is the establishment of the 
Research Through Design conference: the group of scholars chairing the two first 
editions (Wallace et al. 2013; RTD 2015) made a valuable attempt to create a bal-
anced mix among constructive design critique, structured peer-review-process and 
design exhibition (Durrant et al. 2015). Another recent development that is worth 
mentioning is the introduction of a new Pictorials Track within the DIS (Designing 
Interactive Systems) conference, since 2014. The most interesting aspect here is that 
the submitted “pictorial” essays undergo a peer-review process modeled on the one 
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already employed for “non-pictorial” papers. Therefore, even if in pictorial papers 
the hierarchy between written text and figures is reversed (Jarvis et al. 2012; Bardzell 
et al. 2015), still the authors are required to make an explicit claim of knowledge. 
As a matter of fact, without that claim, the gatekeepers would not have the tools 
required to judge whether said outcome, as the product of a research process, may 
actually be admitted to the GAS.

This ushers in a final issue we must deal with: By what criteria are the dual 
results of research through design to be deemed worthy or unworthy of admittance 
to the GAS?

8  Academic Design Research Assessment

Mattelmäki and Matthews’ (2009, 3–4) state that “there is nothing like a research- 
through- design method (in the way that the scientific method has been idealised in 
popular culture). Rather, there are many ways that design methods, processes and 
products have been fundamental to (but not sufficient for) making a research 
contribution.” We agree with this view and add that, for the reasons limned so far, 
what turns a design contribution into a “research contribution” is not reference to 
codified methods but inclusion in a GAS. From what, then, are we to recognize that 
this happens? What fosters inclusion in a GAS? What are the criteria and the param-
eters for orienting work that aspires to be academic design research?

Several authors have already taken up the issue of design research assessment. 
From our standpoint, one especially interesting contribution comes from Zimmerman 
et al. 2007, 499–500), who propose evaluating research through design contribu-
tions by referring to four criteria: process, invention, relevance, and extensibility. 
To conclude our reasoning and to make it more concrete, we will analyze these 
four criteria in detail, both vis-à-vis what we have argued up to now and vis-à-vis a 
number of research through design examples available in literature.7 A similar 
examination could be extended to any further suggested criteria of design research 
assessment.

To begin with, Zimmerman, Forlizzi, and Evenson rightly believe it necessary 
for the designer-researcher to recount the process through which certain knowledge 
was generated, the reasons for choosing to employ certain methods, and the rigor 
they were applied with. Although we have observed that methods are not what 

7 Specifically, eight complete examples are considered (where by complete we mean that the 
research through design is described in an article or paper whose authors conducted the research): 
Lambourne et al. (1997), Petersen et al. (2004), Keller (2007), Frens (2007), Ross and Wensveen 
(2010), Andersen et al. (2011), Hobye and Löwgren (2011), Visser et al. (2011). Moreover we 
consider 21 examples mentioned in texts devoted more generally to the issue of research through 
design (one from Keyson and Bruns 2009; six from Bang et  al. 2012; three from Binder and 
Redström 2006; three from Zimmerman et al. 2007; three from Zimmerman et al. 2010; five from 
Mattelmäki and Matthews 2009). In the latter group, the authors of the article often do not coincide 
with the research-project leaders.
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primarily determines the soundness of research in general (and research through 
design in particular), describing the process through which certain knowledge was 
generated is a sine qua non for lending the claim reliability in the eyes of peers.8 It 
must, however, be added that the two products of a given piece of research through 
design – the explicit claim of knowledge and the outcome of the designing – are 
produced by two different processes, which we believe need to be distinguished. 
The first is produced by the process of inquiry outright, which sets out from a 
research question for whose answer the researcher seeks to define an appropriate 
research strategy. To lend reliability to the knowledge claim, said process has to be 
documented and described in detail. The design outcome, be it a concept or a 
prototype, is brought forth, on the other hand, from a designing process that, as 
such, employs not the methods of inquiry but the methods of design-making. For the 
purposes of academic design research, this second process needs not necessarily to 
be described in detail. In this regard, Mattelmäki and Matthews (2009) refer to an 
example focused on designing interactive tiles for a playground and making 
observations of such devices while in use by children (Matthews et al. 2008). This 
observation enabled the researchers to contribute to the production of knowledge on 
issues such as how the designer can create new forms of interaction. In this example, 
indeed, “the process of the design of the tiles is entirely absent to the account (and 
inconsequential to the argument), since products-in-use are all that is required to 
make the points they argue.” (Mattelmäki and Matthews 2009, 5).

The degree of detail used to describe the design process depends on the research 
question. In principle, if it is about analyzing specific product features and the user’s 
interaction with the product, the description of the design process could be omitted. 
Thus, in most of the cases we analyzed, the design process was described generically, 
if at all. As an example, Hobye and Löwgren (2011) focus on users’ behavior in 
reaction to a new kind of interactive product. Accordingly, though the prototype is 
described in detail so readers understand what is involved, the design process that 
went into it is not discussed. On the other hand, the process of investigating how the 
prototype was used in a real-world context is fully reported, as it should be. When 
the research question is about the designing process and the tools employed therein, 
however, describing that process becomes obviously indispensable. An example is 
given by the ViP (Vision in Product design) methodology developed by Paul 
Hekkert. The basic assumptions of this methodology were tested in an experiment 
described by Snoek and Hekkert (1999). In such description, a great deal of attention 
is devoted to illustrating the different steps of the design process (pp. 170–171). 
Jarvis et al. (2012) make an interesting point on this issue when they argue that the 
traditional format of academic design papers devotes little space to the documenta-
tion of the design process. According to them, this is a serious shortcoming, since 
the design process takes the majority of the time of the overall research process 
and generates myriads of insights and lessons. In order to fully share these lessons, 

8 It is worth noting that in two of the eight complete examples we analyzed, there is no systematic 
description of the research process. This shows how heterogeneous the research-through-design 
phenomenon is.
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they argue the importance – in research through design – of paying attention to all 
the details of the design process, by documenting it through pictures in the format 
of a photo essay.

Zimmerman, Forlizzi, and Evenson’s second criterion is that the research’s out-
put be significant invention. This is also a necessary feature for selection inside the 
GAS, because no one will rely on the uncertain durability of knowledge claims that 
do not seem to add anything to other claims that have already shown they can stay 
on the surface of the GAS. Therefore, also gatekeepers (e.g. reviewers) are likely to 
reject a knoweldge claim that merely say the same thing as already existing claims. 
This leaves moot the question of what means ‘significant’ in Zimmerman, Forlizzi, 
and Evenson’s thesis. The way the GAS works shows there is no such thing as 
objective significance of knowledge claims. Ultimately, it is once again the fluid 
dynamics of the GAS that determines the significance of an innovation, though that, 
as we have seen, produces upstream constraints in how the claim is formulated by 
the author and received by the peer reviewers.

We consider this criterion especially useful when applied to an artifact produced 
by research through design, because it means that the researcher-designer has to 
make an argument why the artifact advances the current state of the art in the 
research community by specifying what design issue was dealt with and how it was 
resolved. This is an essential step because, as Stappers (2007, 87) states, artifacts 
“embody solutions, but the problems they solve may not be recognized.” Therefore, 
it is important that the researcher explicitly declare the claimed advance both vis-à- 
vis solutions already on the market and vis-à-vis solutions that might be proposed 
by other research. This is prerequisite to allowing the gatekeepers of the GAS, first, 
and other researchers, hence, to gauge the relative significance of the invention and 
thus the foreseeable duration of the knowledge claim.

The above naturally holds true if the research through design focuses on the 
design outcome. When, on the other hand, it focuses on establishing new tools for 
designing (i.e. how rather than what the designer designs), the ‘invention’ will 
amount to a theoretical contribution or a proposal of new design methods. In this 
regard, we may refer to the newness of the knowledge contribution, just as in other 
disciplines. Mattelmäki and Matthews (2009, 4) cite a research project whose aim 
was to evaluate the various facets of design probes as a tool: “The role of designing 
in the cases appeared in the customising of the probes experiments, in designing the 
probes kits and ‘communicational’ artefacts as design objects. Design skills were 
also applied in seeking [...] design opportunities and elaborating alternative solutions 
in several cases (however these results were not well described in the research).” In 
such a case, the design outcome may actually not represent a significant invention 
vis-à-vis the state of the art but nevertheless prove useful for explaining how certain 
solutions emerged through specific design processes or through reliance on 
particular design tools and methods.

By the same token, generating design guidelines or design insights about, say, 
the user experience of a new prototype yielded by research through design might 
constitute the trait of invention. Such research thus focuses more on the knowledge 
generated than on the artifact that embodies it. In this case, too, the prototype might 
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not be a significant invention, perhaps limiting itself to modifying some features of 
an existing product (e.g. its shape or color) to test its overall effect on users, for 
example with the aim of exploring how changes in product shape can affect 
perception of the product (Blijlevens et al. 2013) or understanding how different 
visual textures alter users’ experience of an object (Fenko et al. 2011). As said, in all 
these cases the fluid dynamics of the GAS will determine what is significant.

The third criterion is relevance, i.e. the impact a given design outcome can be 
expected to have on the world. In the context of traditional scientific research, the 
foreseen impact of certain outcomes has increasingly become a key factor in 
distributing resources (research grants etc.) in recent decades. That has gone hand- 
in- hand with the evolution of scientific research toward more entrepreneurial forms 
in what Etzkowitz (1990) terms the “second academic revolution.” Though this 
phenomenon is beyond the scope of this article, it bears noting here that the relevance 
of a knowledge claim is certainly a factor favoring selection in the GAS, if by 
“relevance” we mean its importance to the knowledge that interests a research 
community. No matter how clever or innovative a discovery, it is fated to lie dormant 
in the silt of the GAS if no one takes an interest in it.

Applying relevance to research through design means that the design process 
should preferably deal with a current problem by envisioning a preferred state of 
affairs. The design outcome and the explicit knowledge generated ought thus to 
meet a real need on the part of society, users, companies, designers or some such 
target. This is the reason why a lot of design research tackles issues universally 
considered “socially relevant,” such as environmental sustainability or healthcare. 
Among the cases we analyzed, for instance, Andersen et al. (2011) present a new 
design concept within myRecord, an already existing web-based prototype of a 
patient-centric health record. The prototype of the new concept, was tested with 
three patients in cardiac healthcare, being at the same time “a solution to be evaluated 
and a research tool to generate new questions” (p. 8).

The fourth and last criterion applied by Zimmerman, Forlizzi, and Evenson is 
extensibility, which is to say the chance that others may use the knowledge outcome 
of the research. This lies at the core of the GAS. We may add that extensibility can 
take place only if the knowledge output has been properly conveyed as an explicit 
claim of knowledge. This is the prerequisite for research results, once they have 
been admitted to the fluid dynamics of the GAS, to be employed by others. For 
instance, the results of the “Static!” project (Backlund et al. 2007), consisting of a 
number of design concepts and prototypes aimed at giving feedback about energy 
consumption by a more sensory and less data-centered approach, have been taken as 
inspiration and reference by many other studies. Indeed, the knowledge they carry, 
i.e. the possibility to give eco-feedback in a different and more engaging way, has 
opened up new scenarios and new research directions. Just to cite an example, 
Strengers (2011) states how “inspiration can be taken from the Static! project for 
less data-oriented forms of feedback”.

Several other examples could be referenced here. Stolterman and Wiberg (2010), 
for instance, mention three concept-driven design research projects that produced 
extensible knowledge for the design community: the DynaBook, the ActiveBadges 
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and the Brick system. According to the authors, “researchers have regarded these 
three examples as seminal concept designs in the field, and they have been heavily 
cited. We see the success of these examples as a sign that these concept designs have 
had scholarly influence. According to Google Scholar, 528 papers have cited the 
DynaBook concept, 974 have cited the original paper describing ActiveBadges, and 
297 cited the Bricks system. Even more important, researchers have also frequently 
cited follow-up projects built upon the same basic concept design” (Stolterman and 
Wiberg 2010, 108)9. We argued that remaining afloat on the surface of the GAS 
thanks to a vast number of second-order claims is the condition in order to stabilize 
knowledge claims. The extensibility of results, which partly depends on their being 
distributed through academic research channels, is a determining factor for research 
output to be deemed ‘knowledge.’

9  Conclusions

We believe design research can be truly specific to the design discipline only when 
designing is its tool. For this is the platform on which design, while remaining a 
planning endeavor, may at the same time become an act of producing new knowledge. 
However, in order to establish its own field of research, design has often run the risk 
of taking up the research methods of other disciplines, without stopping to consider 
why such methods are considered ‘scientific’ there.

To better understand why academic research employs codified methods, we ana-
lyzed scientists’ practice of publishing the results of their research. This has served 
to clarify that what determines whether research findings are valid is not the method 
in itself but the consensus of a community. Equally, what makes a designer’s work 
research is not just having applied codified methods but also participating in the 
game of the Great Archive of Science (GAS), whose laws know how to select, from 
countless claims of knowledge, a relatively circumscribed corpus of durable 
knowledge.

In our view, knowledge claims based on research through design should  
normally consist of a design outcome (being it a product, a service, a game, an 
interface, etc.) equipped with an explicit declaration of the features that make it – or 
the process that brought to its creation, a new, valid, and trustworthy piece  
of knowledge.

Finally, in order to identify criteria for a design project to legitimately aspire to 
be deemed design research, we have discussed some suggestions drawn from 
literature. Criteria acquire relevance in so far as they facilitate the access to the 
GAS. For instance:

A description of the research process is indispensable to enable the knowledge 
generated by research through design to be evaluated as for what regards its 
reliability. A description of the design process, on the other hand, is required only if 
it is pertinent to the actual answer to the research question.

9 In July 2017 the ActiveBadges system reached the sizable amount of 5118 citations.
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The outputs of the research process should claim and advance of knowledge in 
order to foster the development of their own relative significance within the 
dynamics of the GAS. If the research focuses on the design outcome, it will need to 
bear the hallmarks of invention; if the research focuses on a more general knowledge 
outcome (for example, establishing new design tools), it will need to bear the 
hallmarks of newness.

The researcher’s knowledge claims need to appear relevant to a community of 
peers. Naturally, that does not rule out that the research findings may prove 
interesting or relevant to another audience, as well, for example to other disciplines.

Respecting such criteria will make easier for a claim of knowledge yielded by 
research through design to be granted admission to the GAS.  Its chances of 
remaining afloat in the fluid dynamics of the GAS will be directly proportional to 
the extensibility of the findings, i.e. to the likelihood that others take up as their own 
the knowledge claims it avers.
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Design Research as a Meta-discipline

Anne Caplan

Abstract This essay is an attempt to enrich the discourse on an epistemological 
research through design based on Henri Lefebvre’s meta-philosophy (Paris 1965). 
The meta-philosophy refers back to the human daily routine and the poetic 
exploration of practice as a premise for philosophical tradition. I use Lefebvre’s 
thoughts in their relation of theory and empirical knowledge, to build a bridge to 
Design Sciences as a practice-oriented research. To underline the basic approach of 
a Design Science based on practice, the analysis is developed along a specific design 
project that operates with a “research through design” Frayling (1993/94). This 
allows to show, how concept- and theory development interlink with the designing 
practice of the researcher himself. The essay tries to develop a Design Science, 
which includes the subjective perspective of the designer himself as well as the 
phenomenological character of design processes.

Keywords Research through design · Participatory design · Artistic research 
 · Meta-philosophy

1  Design- and Research Definition

In 1977 the artist Daniel Spoerri developed his exhibition-concept Musée 
Sentimental. His conception centers on every-day-objects and their stories. Not 
until the process of usage defining the mutual relationship between man and objects, 
an object becomes a memorable exhibition piece.

“As the objects presented by the Musée differ from art stereotypes by corresponding to the 
‘used’ and the ‘common’, a new democratic understanding of art evolves, turning every- 
day- life itself into the art-space.” (Caplan 2015: 9)

The paper (including German quotes) was translated into English by Prof. Marion Digel and 
Simon Wolberg.
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Through the selection of the objects, the artist (Spoerri) succeeded in creating an 
urban typology. For instance, the Musées Sentimentaux reflected very specific urban 
spaces like Paris or Cologne. The conglomerate of sentimental connections to 
objects turned into an allegory of the individual, specific nature of the city and its 
living conditions.

By integrating fakes into his catalogue of objects with regard to their subjective, 
emotional approach, Spoerri stresses a process oriented and variable definition of 
‘Heimat’ or home. In this respect, Spoerri’s Musée Sentimental succeeds common 
exhibition conceptions. Moreover his conception can be understood as an artistic 
methodology bearing the potential to produce definitions of ‘Heimat’.

As an artistic programmatic of how a design process can exemplify the reception 
of the urban ‘Heimat’, I adapted a design project in 2013/14 a so-called Folkwang 
LAB,1 its results, forming the foundation for my  analysis, will receive further 
explanation into this article. During the project, design students worked within 
interdisciplinary teams experiencing/testing the methods of Spoerri’s Musée 
Sentimental. To do this, they questioned the residents of the Ruhr Area about their 
individual places of desire which allegorically formed their definition of ‘Heimat’.2 
This selection of places with their every-day-stories becomes a characteristic 
through various urban visualizations of ‘Heimat’ in the Ruhr Area. This not only 
proves that the identity of the Ruhr Area is not limited to common clichés like coal, 
steel and soccer, but also that the narrative adapted by Spoerri makes it possible to 
reveal realities hidden behind collective clichés. Narration turns into a productive 
mode for presentation. For Spoerri the term ‘place of desire’ does not necessarily 
have to be understood in its spatial connotation, but it can also be expressed through 
an object or sensual stimulation. Essential is the distinctive perceived quality of a 
specific space. To make these qualities visible and tangible, the results of the design 
process were mostly Non-Products,3 casually turning the attention to the parenthetical 
every-day incident, focusing on the emotional and sensual.

The Musée Sentimental enables a diverse understanding of the urban, applying to 
distinct reception of objects. The border between reality and fiction blends by 
integrating individual memories of the recipient into the process of understanding.4

1 “The interdisciplinary Folkwang idea and the active, transdisciplinary exchange are fostered with 
particular emphasis in the Folkwang LABs. A Folkwang LAB is based on a general topic of social 
relevance, bringing together teachers and students of various faculties and disciplines. LABs are 
characterized by their experimental, research-oriented, artistic as well as practical components. 
LABs are integral components of the study courses.” (see Folkwang University of the Arts 2016)
2 Additionally the participating residents were given practical tasks by the designers, for example 
they had to photograph their sentimental everyday-locations using a one-shot-camera. Throughout 
the whole design-process, there was an exchange between them and the designers on interim 
results and their experiences.
3 “Of course there are other forms of Non-Product-Design, which don’t materialize in fabricated or 
otherwise produced objects, but which can be defined as a design of relationships. Social, urban, 
medial processes, are also designed, even if they don’t result in materialized objects or products. 
That is a form of design, which produces Non-Products.” (Borries and Fezer 2013a: 44 f.)
4 “An innovative dimension of this subjective approach to research lies in its capacity to bring into 
view, particularized of lived experience that reflect alternative realities that are either marginalized 
or not yet recognized in established theory and practice.” (Barrett 2007: 143)
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The democratization of Art therefore takes place by directly integrating the 
implicit knowledge of the visitors of the exhibition.5 In the Musée Sentimental each 
visitor develops his or her own vision of the city within the framework of an 
“experimental historiography” (Brock 2008: 197).

About the design project I would like to state, that

 1. we adapted the artistic methods of the Musée Sentimental to negotiate theoretical 
questions about the emotional qualities of ‘Heimat’ within the design project.

 2. we worked process-oriented without a specific design assignment.
 3. as in the Musée Sentimental, we succeeded in a democratization of the design 

process through participatory integration of the residents.

For this discourse, we derive at an alternative extended definition of design, 
which has its

“[…] root in the social-activist art of the 20th century. Actually Beuys’s citation in which 
he stated that everyone was an artist, is wrong. It should have been: ‘Everyone is a designer.’ 
Because it really was all about the active design of our living conditions […].” (Borries and 
Fezer 2013b: 85)

Social-activist art, as for example Intervention Art, intervenes everyday-life, to 
ironize and agitate (Borries et al. 2012: 100).6 Another goal of our design project 
was to perforate the urban surface by design intervention. Using artistic and design 
methods, the positions of the participating residents, distilled by the designers, 
became sensual and tangible esthetic-creative interventions. These were meant to 
sharpen the awareness and the perception for the city environment. In this context 
the designers became active initiators who identified their own missions. They 
intervened and linked people with the living space. For this process the 
democratization of the urban space is essential and integrates its residents in form 
of a bottom-up-process. The designer becomes a transmitter, who makes the 
residents input visible and tangible through subversive, temporary activities. Here 
design serves to create a connection between man and object and therefore it is not 
separable from the production process, moreover it is non-committed to an object 
(Jonas 2002). Beforehand I have described the role of the designer among others as 
translator, transmitter or as a link. Guy Bonsiepe’s “ontological design-diagram” 
(Bonsiepe 1996: 19) is helpful to explain design understanding in this context. Gui 
Bonsiepe describes the activity-range of Design, by defining the design discipline as 
a gateway discipline, which joins tools, users and activities with one another. This 
leads to the expansion of the interactive design profession:

“Everyone can become a Designer within his or her discipline. […] An entrepreneur or a 
manager, who organizes a company, is ‘doing’ design – without knowing it. A systems 

5 Later on there were also project approaches that involved the public in the selection process of the 
objects shown in the Musée Sentimental. See for that purpose Museé Sentimental Krems/Stein 
(2009) – Eine Stadt biografiert sich selbst!
6 Friedrich von Borries refers here to Anne Pasternak.
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engineer, who conceives a process to reduce the misdirection of baggage during air-travel, 
is ‘doing’ design. A genetic engineer, who develops a new form of extremely resistant 
variation of wheat, is ‘doing’ design. Design topics are not limited to material products but 
they also comprise services. Design is a basic activity with capillary ramification into every 
form of human activity, so that no profession can claim a monopoly on design.” (ibid: 25 f.)

According to Bonsiepes’ “ontological design-diagram” (ibid: 19) design is / 
refers to an interface, which allows for action to take place and improve in any 
human communicative space. Design creates interaction based on practice. In our 
design project we developed interaction as a type of infrastructure, which made the 
articulation of individual conceptions about home possible. In order to do so, we 
focused on both the designers’ and the participating population’s practical 
knowledge, as the various emotional shades about home cannot be subsumed under 
a single normative concept. As mentioned before, the practical knowledge, or rather 
the tacit knowledge, is crucial for the Musée Sentimental to democratize the design 
process or to push a vigorous exchange. Approaches of authors, such as Hubert, 
Stuart Dreyfus or Donald Schön, are particularly suited to exemplify the meaning of 
the tacit knowledge:

“The object of their studies are concepts and terms of understanding, such as ‘expertise’, 
‘intuition’ or ‘reflective practice’, which are bound by experience and which seem to evade 
the descriptive competences of explicit rationalism and positivism.” (Mareis 2011: 152)

Donald Schön and the Dreyfus brothers address the individual practical knowl-
edge and thus put the relation between theory and practice as well as the relation 
between knowledge and ability to the test (ibid). The same applies to the Musée 
Sentimental by evolving an “experimental historiography” (Brock 2008: 197) 
through the mixture of fiction and reality as well as collectivism and subjectivism.

Against the backdrop of a social-activist form of art, the moment of participation 
is to be found in the relation between the perspective of experts and of users. Claudia 
Mareis states that an “asymmetrical perspective on design, which classifies designers 
as ‘experts’ and users as ‘amateurs’” (Mareis 2013: 10), was induced with the rise 
of a professional design education at the beginning of the twentieth century.

From the late 1950s onwards, the lack of participation opportunities first became 
obvious in urban design (ibid: 10  f.). During the post-war period in Germany, 
participation models started to emerge along urban lines of conflict. Sebastian 
Haumann takes Cologne as an example to illustrate this development (Haumann 
2011: 186). In the 1960s, the local association Bund Deutscher Architekten (BDA) 
began to promote citizen participation (ibid: 187). Haumann considered the support 
of an informed citizenship, or rather the promotion of a qualified formation of 
opinion, his field of action in order to initiate an active urban development policy 
and a broad sociopolitical discourse (ibid: 160). Within this process, the designer 
sees himself as a kind of translator who both structures negotiation processes and 
establishes an infrastructure between hitherto non-communicative levels, such as 
politics and citizens (Bonsiepe 1996: 19).
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Design processes normally begin with the investigation of the recipients’ behav-
ior patterns. These patterns are shaped by the recipient’s respective everyday knowl-
edge and they are the starting point for interaction in this project. Elizabeth 
B.-N. Sanders refers to this design phase as “Fuzzy front end” (Sanders 2013: 68):

“PD [Participatory Design, A.C.] takes place in the front end of the fuzzy front end of the 
design process where it is often not known whether the deliverable of the design process 
will be a product, a service, an interface, or something else. Here the goal of the pre-design 
phases is to find the problems to be solved and identify the opportunities to explore. The 
goal of the discovery phase is to determine what is to be, or should not be, designed and 
manufactured.” (ibid)

Sanders divides the “Fuzzy front end” into the phases “Pre-Design” (ibid: 69) 
and “Discover” (ibid). While the development of opportunities takes place in the 
“Pre-Design”, “Discover” distinguishes itself by research and translation of the tacit 
knowledge into design (ibid). Thus, in our project the phase of living took place 
during the “Pre-Design”, in which the designers were the participating population’s 
guests for one weekend. During this time the designers were not only able to 
experience everyday life with the participants, but they also found out about the 
participants’ places of longing by interviews and participatory observation. During 
this phase the designers explored the detected destinations by different techniques, 
such as 2D mapping, a systematic cataloging of places of longing or by writing 
memory logs about the experience. In the phase of “Discover” the findings were 
consolidated by research, an evaluation of photos (which the hosts had taken with 
disposable cameras), the research of the historical framework and by the theoretical 
introduction to the methods of the Musée Sentimental. On that basis, the designers 
developed primal artistic translation devices. Within the framework of the “Fuzzy 
front end’s” “Pre-Design” and “Discover” our main focus was to find out more 
about the emotional relationship between the participants and their destinations:

“Emotional tools and techniques facilitate people’s ability to remember and communicate 
their thoughts, feelings and aspirations for the future.” (ibid: 77)

This became clear during the phase of living in our project, as some of the par-
ticipants already had the idea in mind to show the designers the most popular sights 
in Essen long before they commenced the project. The secret places of longing did 
not come to light before an individual private interaction.

Relating to Sanders I base my theoretical foundations in the practice of design 
itself, especially at the beginning of a design process. By this, the theoretical 
reflection leads into the design process itself, to evolve into a thorough saturation of 
the topic. Theory in this case has a prospective function. This kind of approach not 
only impedes a superficial ‘icing-on-the-cake-design’, but it also makes design 
solutions more connective and inter-subjective. For “research through art and 
design”, theory is part of the practical investigation. In the contrary case, in which 
theoretical reflection follows and reflects the design solution or product, it resembles 
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an approach of “research for art and design”7 or “research into art and design”8 
(Frayling 1993/94: 5), which stands above the practice of design. A similar tension 
between the projective and the reflective in the theory of design can also be perceived 
in art:

”Research to the painter, he [Picasso, A.C.] said, equals visual intention. He’s a maker not 
a researcher – and he doesn’t even feel comfortable verbalizing his work.” (ibid: 2)

Of course, at this point I object to this declaration that the designer or artist is a 
maker but not a researcher. Moreover, I declare that the “making” itself is research 
that directly enriches the methods of design practice.9 Since Design articulates itself 
through design activities, it seems natural to focus on the practical design activity or 
the capability to design, in order to gather a scientific perception of the discipline. 
Therefore, in the orientation of “research through art and design” (Frayling 
1993/94), my approach integrates design practice into design research (see Steffen 
2011),10 by referring theory and practice reciprocally to each other. If one understands 
research (in design) as a creative process, then this process is never led merely by 
the rational.11 The designer as the operating subject cannot be omitted, since

7 Here the designed product becomes an artifact, expressing the thoughts of the designer (see 
Frayling 1993/94: 5). This is comparable to that of a piece of art, which has incarnated knowledge 
that cannot be verbalized and it questions whether design or artistic action would even need a 
theory. Since I don’t view design as art or as an artistic act, “research for art and design” is of no 
relevance to this paper. As soon as one were to investigate such an artifact theoretically, one would 
automatically get into a “research for art and design” discourse, which describes and analyzes the 
products of design similar to the discourse in art history.
8 This means according to Frayling the historical, esthetic and perception research (Frayling 
1993/94: 5).
9 Considering the artistic research, see the study of the Internationales Forschungszentrum 
Kulturwissenschaften der Kunstuniversität Linz, e.g. “Forschende Kunst statt bildende Kunst? Ein 
Workshop zum Stand einer Diskussion”, 19 March 2014.
10 Steffen avoids the use of the expression “research through art and design” after Christopher 
Frayling in her dissertation. According to her, Frayling noted that “research through art and design” 
would rely upon practice-based research, which may enrich the methods of design-practice 
directly, however it would miss the reference to the appropriate research documentation. According 
to Steffen the practice-integrating research in design would have to be distinguished by a practice-
referring scientific-theoretical dealing (see Steffen 2011: 107, 109).
11 This differs from Siegfried Maser, who rationalizes design as science: “The work of the 
designer – to create products – is first of all a practical activity, consisting of action: The designer 
has to do something! This activity however – according to the thesis ‘Design as Science’ – happens 
on a scientific basis. Action becomes rational activity.” (Maser 1976: 40). Maser bases his thesis of 
rationalizing designs on processes of “scientification” of design, which evolved in the twentieth 
century with the beginning of Modernism: “For example, in the early 1920s, the De Stijl protago-
nist Theo van Doesburg (1923) expressed this perception of a new spirit in art and design: ‘Our 
epoch is hostile to every subjective speculation in art, science, technology, etc. The new spirit, 
which already governs almost all modern life, is opposed to animal spontaneity, to nature’s domi-
nation, to artistic flummery. In order to construct a new object we need a method, that is to say, an 
objective system’. A little later, the architect Le Corbusier (1929) wrote about the house as an 
objectively-designed ‘machine for living’: ‘The use of the house consists of a regular sequence of 
definite functions. The regular sequence of these functions is a traffic phenomenon. To render that 
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“[…] the practice of the designer never consists completely of ‘rational’ action. Even when 
scientific knowledge permeates the design process and when design is comprehensibly 
grounded in theoretical research, it cannot be deduced from theories and a task-related 
framework. Rather design always relies on a synergy between non-scientific knowledge and 
subjectivity within the design process.” (Steffen 2011: 75)

Therefore, in order to develop a science for the design discipline, it would be 
prerequisite to overcome the culturally conveyed dichotomy of reason and emotion.12 
So, the design in our project formed a synthesis of the fields ‘art’ and ‘science’. This 
is especially relevant to devising a framework for the design discipline as a science, 
as it is often determined by “tacit knowing” (Polanyi 1974), which is usually the 
result of an emotional, personal and subjective motivation (see Barrett 2007: 143). 
Intuition is not only relevant to the reception of design, but also for its production. 
A true design science has to be able to include the subjective as well as the 
incremental of practice, and therefore scientific research in design always has to be 
of phenomenological nature as phenomenology does not define intuition as an 
individually conceived inner circumstance separating the subject from its 
surroundings. Rather, phenomenology makes “bodily sensitivity” and “affective 
dismay” a respectable part of the reasoning of philosophy. (Andermann and Eberlein 
2011: 8).

2  Meta-philosophy

We find first indications of including the subjective in the 1970s in the work of pio-
neers of the Design Methods Movement like Christopher Alexander (1971) and 
J.  Christopher Jones (1977), who criticized the behaviorist attitude of the 
representatives of a movement rooted solely in objectivity and rationality as well as 
in the logical regulation/conditioning of everyday phenomena, as a direct inheritance 
of modernism (Cross 2007: 120). Niklaus Schefer comments on this:

“I describe this attitude as a rational functionalism. Classical modernism separates head 
from heart and reason from emotion. This division also marks logical positivism in science 
and technology, which goes back to Descartes’ dualism. Analogous to this, an economy 
dedicated to rational principles of science omits the heart and assigns it to the social, 
cultural and artistic fields.” (Schefer 2008: 128)

This kind of functionalistic critique is found in the social and political context of 
the late 1960s and early 1970s. These were marked by student protest movements 
and, associated with them, the rejection of conservative values. The art movements 

traffic exact, economical and rapid is the key effort of modern architectural science.’ In both of 
these comments, and throughout much of the Modern Movement, we see a desire to produce works 
of art and design based on objectivity and rationality, that is, on the values of science.” (Cross 
2007: 119)
12 See Ulrich Heinen referring to the gap between theory and practice of Design. (Heinen 2008: 
188)
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during that time were represented by an avant-garde of the ‘couleur’ like the 
Situationists, who demanded the democratization of art13 and the recapturing of 
urban space.14 Central to this was the effort to overcome the alienation (Debord 
1978) of culture in everyday life within operative esthetics.15 The artist’s role would 
be to bring back heart and emotion into everyday experiences. Artists’ groups such 
as the Nouveaux Réalistes in 196016 elevated daily routine itself to a site of art, and 
Henri Lefebvre demanded that everyday life itself should be turned into a 
“philosophical place” (Lefebvre 1976: 1). In his 1975 meta-philosophy he criticized 
the segmentation of daily life into functional, organized and structured parts, such 
as work time, private time and recreation time, which was apparent in the 
development of housing and urban settlements (Schmid 2010: 118). According to 
Lefebvre, this development would lead to alienation in terms of passiveness, 
conditioning and non-participation in everyday life (Lefebvre 1975; 326 f.):

“What is the aim of this critique? How should everyday routines be changed? Lefebvre 
received a first answer to his questions from surrealism, a possible antidote against 
alienation in everyday life: poetry.” (Schmid 2010: 119)

The poetic quality in art, which was banned by Modernism according to the 
artistic avant-garde of the 1960s and 70s, should take place not on the canvas but in 
real life. Reality would be reunited with emotion. After Lefebvre, the conflicts 
between the rational and the irrational evolve in everyday culture along with the 
production of societal existence (ibid: 116). Therefore the research in practice, 
which is derived from everyday activity, is a prerogative to the development of a 
philosophical tradition for Lefebvre. Also the paradigm of alienation by Lefebvre is 
related to questions of everyday life as well as to philosophy17:

“Diametrically opposed to the ideal of philosophy, everyday life presents itself as the real 
world. In the face of its practical banality and the triviality of daily life, philosophy aspires 
to the ‘higher’ and it detects its essence in the abstract, the absent, the distanced and the 

13 In 1979 Hilmar Hoffmann (1974) demanded a “culture for everyone” which would comprehend 
cultural practice as a democratic process.
14 This can be witnessed among other things in the cuttings of Gordon Matta-Clark, with which the 
artist dissolved architecture as a monument and turned to the topics like demolition, erection, plan-
ning and improvisation. Matta-Clark sojourned repeatedly in Paris in the 1960s where he contacted 
the Situationist Guy Debord. (Ursprung 2009: 18)
15 The operative esthetics stands for an activity-oriented approach. The recipient should be relieved 
from alienation of everyday life by self-dependent action and examination and by creative activity 
leading into a metamorphosis of society. See also Joseph Beuys: “Everybody is an artist”. (see 
Beuys/Brügge 1984)
16 The group of artists around the art reviewer Pierre Restany, consisting of Daniel Spoerri, Jean 
Tinguely, Yves Klein, Niki de Saint Phalle, Martial Raysse, Armand Fernandez, Jaques de la 
Villeglé and François Dufrêne (former Ultra-Lettrist around Guy Debord), published their first 
manifesto in April 1960.
17 Lefebvre subsumes the thought of his whole philosophy under the expression meta-philosophy, 
which correlates to the expression of metaphysics of Aristotle on another level. This thought inte-
grates theory and practice, system and totality, element and unity, alienation and abolition of alien-
ation and so on. (Lefebvre 1972: 73, emphasis in the original)
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indifferent – as a radical and at the same time futile critique of everyday commodities. Thus 
philosophy and everyday life contrast with each other, accumulating in alienation: 
philosophical alienation as truth without reality, everyday alienation as reality without 
truth.” (Schmid 2010: 116)

Lefebvre deduces that philosophy can only be self-actualized, if it makes itself 
void. This happens when the “[…] separation18 of the philosophical from the 
un-philosophical, the higher from the lower, the spiritual from the material and the 
theoretical from the practical […] is not accepted anymore.” (ibid). The shift from 
speculative philosophy to real practice is existential to the meta-philosophy of 
Lefebvre,19 which he occasionally refers to the meta-physics of Aristotle. However 
there is a difference between meta-philosophy and meta-physics20 in one crucial 
point: The first does not lay a claim on totality and finality and it radically rejects its 
fragmentation into separate sciences:

“Thus the philosopher (or meta-philosopher) no longer claims to achieve finality, synthesis, 
totality. He rejects historical and societal philosophy just as much as the classical meta- 
physics and the classical ontology. It is his task to point out totality, as well as to remind us 
that it is impossible to accept segmentation and the division as final. Ruthlessly he criticizes 
finalism in general, but also singular finalisms, economism, sociologism and historicism. 
Philosophy turned into meta-philosophy no longer recognizes a ‘finished’ or derailed 
reality of ‘people’.” (Guelf 2010: 87; emphasis in the original)

The meta-philosophy of Lefebvre also breaks with categorized thinking in favor 
of interconnectedness. In contrast to metaphysics it is geared to more flexible 
structures of thinking (ibid: 222) and it perceives itself in this context not as a 
philosophy about philosophy, but as

“[…] a ‘profane project’, self-actualizing in the world. It makes it possible to overcome the 
discrepancy of the philosophical and non-philosophical world.” (ibid: 84)

As the process of ‘becoming philosophical’ is dialectically connected to the 
‘becoming-worldly’ of philosophy, the realization of philosophy at the same time 
stands for its own loss:

“Philosophy has to abolish itself: it realizes by abolishing and it abolishes by realizing. The 
‘becoming-philosophical’ of the world creates space for the ‘becoming-worldly’ of 

18 The expression of separation was viewed by the Situationists against the foil of Modernism. They 
developed several art strategies in order to escape alienation with radical fantasy. Thus, based on 
the creation of situations and on the resistance against collective unifying systems they created the 
urbanisme unitaire (Engl. unitary urbanism). This criticized the separation of working, living, 
consuming and producing, as proclaimed by modern urban planning. The playful revival of the 
wholeness of all aspects of living in form of performative strategies in urban spaces was their goal, 
amongst other things.
19 “This is how Lefebvre gains a sense of practice by examining early essays by Marx, who con-
trasts philosophy and speculation […].” (Schmid 2010: 84)
20 “Since Aristotele’s first philosophy, it [metaphysics, A.C.] has always been the place for dis-
course where final substantiations were negotiated and reflections were driven to the non-plus-
ultra. As the philosophical ‘core-discipline’ it [metaphysics, A.C.] contains all argumentation 
leading to final statements, distributing them into individual sciences and living-practice via basic 
and sector disciplines by work-sharing and specialization.” (Geldsetzer 1974: 249)
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philosophy, for the revolutionary realization and abolition of philosophy as such.” (Lefebvre 
1975: 25)

Applying this reasoning to the design-research context, the ‘becoming-science’ 
of design would be connected to a ‘becoming-design’ of science, which in 
consequence would make science obsolete in terms of its traditional meaning. This 
further supports my above thesis that a science of design can only develop from the 
design-practice itself, meaning in the form of “practice-integrating design-research” 
(Steffen 2011). If science becomes design, then the research-process would be 
comparative to the design-process.21 Ranulph Glanville and Christopher Frayling 
take a radical constructivist stance by forming a hypothesis that scientific research, 
similar to the work in art and design, is led by intuition and subjectivity (Steffen 
2011: 76). According to them, all rules by which science is applied, ultimately go 
back to self-developed social constructs (ibid: 77).

This can be exemplified by a simple example in graphic design. For the design of 
a pattern that mirrors a water surface, the designer can look for inspiration in Claude 
Monet’s paintings of water-lilies, while listening to Bedřich Smetana’s Vlatava and 
imagining the ripple of the fountains of Jean Tinguely and Niki de Saint Phalle in 
Paris or studying art-history essays about those works. She or he compares these 
sources with her or his own perceptions of water during the design process and with 
all of these develops the designs. She/he does not ask, if it would be permissible to 
mix Impressionists with the New Realists or if music and art may be integrated in 
equal proportions. She/he only chooses the sources that seem relevant for her/him 
in order to achieve the goal of the design task. In this way the design process is not 
only an interplay between theory and practice, but also phenomenological to the 
core. The esthetic activity of art or design is therefore permeated by subjective 
aspects of the designing personality itself.

In this notion, human beings with their individual experience are at the center. 
This can also be found in the metaphysical observations on human nature by David 
Hume, which form the foundations of his cognitive science. Hume, whom Lefebvre 
mentions along with his fellow philosopher Norbert Gutermann among others in 
“Essai sur l’Individu” (Elden 2004: 69), derives his conclusions anthropologically 
from human thinking, feeling and doing. However, against the background of the 
case presented here, it is Hume’s approach of regarding man and her/his practical 
activities towards nature as the fundamental principles of his philosophical thoughts. 
Likewise Lefebvre found contemplations about the individual and her/his mindset 
central to his cause. This (Lefebvre’s) is a central position to the definition of a 
design-science as a meta-discipline, if the subject and his or her “tacit knowing” 
(Polanyi 1974) are taken seriously in design processes as we did in the introduced 
project.

21 This thought is framed (as others) by current considerations in science history. Müller-Wille and 
Rheinberger state: “[We want, A.C.] […] to develop a picture of ‘progress in science’ as a form of 
creative productivity in which chance and variable design opportunities play a similar role as in the 
arts. This contradicts the self-conception of many scientists in various ways, at least being stated 
publicly.” (Müller-Wille and Rheinberger 2009: 16)
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The following parameters were established for the definition of a meta-philoso-
phy so far: (1) the shift towards practice,22 that is towards an everyday culture and 
thereby towards man as the acting entity, (2) process being the featured trait in 
consequence of the rejection of finalism as well as (3) a principal position that does 
not transcending the actual discipline but overcomes the difference between the 
philosophical and the non-philosophical world, respectively reason and emotion. 
‘Meta’ deriving from Greek means ‘in the middle of’ or ‘over’ and thus describes 
not only the center of everyday context, but in the design-research context of this 
essay, as much as the generic structure of design in relation to other disciplines, 
short: the multi-disciplinary nature of design per se.23 It formulates its position in 
the interface of various fields or disciplines:

“If a designer is responsible for the knowledge-processes of others (externally), then it is a 
prerequisite that knowledge is distinguished by design (internally). This has been discussed 
extensively in recent years and formulated in relation to system, evolution and cognitive 
theories. It seems to be the preliminary consensus to position design research in the 
‘in-between’ […].” (Stephan 2010: 84)

The above mentioned overcoming of isolated disciplines and the position of the 
in-between could be mentioned as the last parameter (4) for the definition of a meta- 
philosophy. All of these parameters can also be applied to design-sciences. Regarding 
point number (4), the idiosyncrasy of singular sciences within the design science is 
being dissolved in favor of a border-crossing, combinative attitude.24 This is also 
characteristic to the design practice. Cordula Meier states:

“Design is tangential to every area of communicative and social practice. Similar to lan-
guage, design is a basic mode of activity in the world and towards the world. It interferes 
ontologically with the microsphere of everyday stances and circumstances, macro- 
theoretically design is determining for methodological system requirements and theoretical 
frameworks, that is, design is orientation.” (Meier 2003: 13)

Here, Meier positions a universal understanding of design which influences all 
activities in and towards the world. This also means that design is mode of everyday 
occurrence and a tangent to communicative and social practice.

22 “For a thorough understanding of Lefebvre’s sense of practice we have to first consider the lin-
guistic meaning of these expressions: While ‘activity’ or ‘action’ are mostly neutral in German 
language, activité and especially action in French have a much broader horizon of meanings: Thus 
the expression action for Lefebvre is much more than mere ‘activity’, he also means the doing, the 
action, the resistance and with this introduces a liberating moment, he embraces the life’s expres-
sions of human existence in totality.” (Schmid 2010: 81, emphasis in the original)
23 Cordula Meier states, that design theory always has to be recognized as an interdisciplinary 
network of scientific systems. This is rooted in the nature of the design medium, its design pro-
cesses being interdisciplinary per se. According to her the design relevant science system contains 
philosophy, linguistics, brain research, cultural science and German studies as well as phenomeno-
logical everyday culture, sociology (anthropology), communication theory, semiotics, design his-
tory, media history, art history, art theory, media theory and at times political science or religious 
science. (Meier 2003: 24)
24 Also see Martin Zeiller (1986: 28) who states the same for the scientific attitude of the Musée 
Sentimental.
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Point (1) of the parameters of meta-philosophy mentioned above describes the 
shift towards research through practice. So far the abolition of the separation 
between theory and practice, between physis and logos is just a marginal point in 
the contemporary debates on the parameters for a design-science.25 This circumstance 
is not understandable against the background that almost all disciplines were in the 
position to establish their own science-philosophies and definitions. Dagmar Steffen 
gives a good insight in the current state of research of this; she observes the relation 
between theory and practice in different analyses of natural –, social –, care – and 
political science as well as in religious – and cultural studies and points out, that 
such investigations are missing in the design literature: she continues that in design 
theory and practice are often standing in an “adversarial relation to one-another”. 
(Steffen 2011: 5).

The reason that there has been no valid research-interest in the relation between 
theory and practice in design up to now, may lie in the fact that design practice as 
well as design theory to some extent incorporate knowledge from other disciplines 
(“position of the in-between”, Stephan 2010: 84). Each of these ‘external’ disciplines 
bring along their own philosophies of science on how to arrive at specific theoretical 
reflections. This is a crucial difference between design research and other sciences. 
It is also due to the consultation of these ‘external’ disciplines that design is not 
regarded as a genuine science. However, the question for me is, why doesn’t design, 
like Lefebvre with the meta-philosophy, overcome a transcendental theoretical 
discourse by addressing its own practice, which especially incorporates the special, 
the explicit, instead of turning to what already can be found in other disciplines. 
That is to say, that the so-called “Designerly Ways of Knowing” (Cross 2007) 
cannot be found in any of the auxiliary sciences that are being consulted for 
theoretical reflection and they point out, that ‘to design’ is and has:

“[…] something that distinguishes us from other animals, and (so far) from machines. The 
ability to design is a part of human intelligence, and that ability is natural and widespread 
amongst the human population. We human beings have a long history of design ability, as 
evidenced in the artefacts of previous civilizations and in the continuing traditions of 
vernacular design and traditional craftwork. The evidence from different cultures around 
the world, and from design created by children as well as by adults, suggests that everyone 
is capable of designing.” (ibid: 49)

Compared to Lefebvre, who designates everyday life as a place for producing 
philosophy, Cross refers to everyday life and its human activities as a place for 
producing design. Even if we regard professional design as absolutely rational with 
the absence intuition, Cross’s quote reminds us that the mere ability to design is not 
reserved to an exclusive circle of professionals. Against this background, 
participative projects involving non-professionals, seem fruitful for design:

25 The insecurities concerning the theory-practice relationship in design research are also reflected 
in the contemporary means of production of designers. To this day it is hardly possible to do a 
practice-based doctorate in Germany. Procedure integrating a practice and a theory part are classi-
fied by special titles such as Dr. phil. in art and in this way they are clearly distinguished from 
classical doctorates. This leads to the conclusion that developing an advanced practice is not 
viewed as ‘scientific’ or as being worthy of a doctorate.

A. Caplan



359

“A classic example are the ‘Watts-Towers’ – an environmental fantasy created by Simon 
Rodia in his Los Angeles backyard between the nineteen-twenties and -fifties. In architecture 
and planning, there have been moves to incorporate non-professionals into the design 
process – through design participation or community architecture. Although the experiments 
have not always been successful – in either process or product – there is at least a recognition 
that the professionals could, and should, collaborate with the non-professionals. Knowledge 
about design is certainly not exclusive to the professionals.” (ibid: 39)

Participative projects like the “Watts-Towers” approach the concept of the “open 
artwork” according to Umberto Eco (1977). Open Art has no defined aim, since its 
evidence evolves from the creative process, whereby I arrive at point (2) of the 
parameters for a meta-philosophy stated above. The elements of improvisation or 
also disorganization are generally part of (participative) processes and apart from 
being conductive to their success, they can also be responsible for their failure. 
Generally the process is to be considered as an integrative if not intrinsic part of 
design. Thus the design concept develops and transforms several times during the 
working process and is hardly ever fixed within the first idea.

3  LAB Project

To illustrate point (3) of the above-mentioned parameters for the definition of a 
meta-philosophy, I would like to introduce the design practice project, called 
Folkwang LAB, that was explicitly intended to transcend the separation of reason 
from emotion and theory from practice. Since Lefebvre understands space as a 
contingent field of application for his meta-philosophy, I selected urban space as a 
suitable context for this practice-project:

“Urban rationality as contemporary form of thought stands for the (preliminary) end of an 
intellectual development and offers new prospects. This presumes the understanding of 
philosophy as a meta-philosophy, connected to the process of urbanization in standing and 
in action. The conception of space that fulfils both a social as well as an urban, economic 
and epistemological function can be adapted as a form of consensus between various fields 
of knowledge. Instead of centering on the mathematical or meta-physical interpretation of 
space, the focus should lie on the living space (‘l’espace vécu’) and social cohabitation.” 
(Guelf 2010: 88)

Fernand Mathias Guelfs reflection of “Living space” as defined by Lefebvre, was 
the subject of an interdisciplinary LAB project I conducted at Folkwang University 
of the Arts in Essen in the winter semester of 2013/14 at its faculty of design. 
Students from the fields of communication design, industrial design, photography 
and urban planning investigated how living space constitutes itself as a beloved 
place or as ‘Heimat’ (home) and how one can actively produce these values using 
design processes. For this it was essential to open the design process to the perceived 
qualities of ‘Heimat’ (home). Corresponding to the transcendence of individual 
disciplines in meta-philosophy point (4), the students investigated within 
interdisciplinary teams, collaborating with experts from sociology, architecture and 
history. Places for investigation were communities in the north and in the south of 

Design Research as a Meta-discipline



360

the city of Essen, divided by the ‘Autobahn A40’ the so-called ‘social equator’. The 
north, in this context, is the socially and economically weaker region with a 
relatively high immigrant population, whereas the southern communities in Essen 
are generally characterized by higher income levels and a mostly homogenous 
structure.

At the beginning of the project it was rooted in the design methodology and the 
concept of the Musée Sentimental (Paris 1977) by Daniel Spoerri. With his museum 
concept, the Nouveaux Réalisme artist revolutionized everyday culture by putting 
trivial everyday objects on a pedestal. It was especially decisive for our work, that 
Spoerri was able to communicate a specific urban character with the synopsis of 
these everyday objects. The artist illustrates how such objects become advocates of 
their own biography and how they can become memorials, charged with meaning in 
the process of their use.

Crucial to the object of investigation was the participative integration of the peo-
ple of Essen, who reproduce their ‘Heimat’ locality within their everyday activities. 
Addressing the shift to practice, point (1), for one weekend during the project the 
students moved in with hosts from the Essen community, in order to participate in 
their daily lives and to learn more about their individual references of ‘Heimat’ and 
to hear their individual stories behind their conceptions of ‘Heimat’.

The actual ‘designing’ began for the students after the living-in stage and after 
having finished the evaluation of their new findings during the stay with their hosts. 
The subsequent design process was characterized by constant feedback from their 
hosts. The students were now given the task of staging the found stories and places 
of memory by design, in order to visualize their individual subjective, emotional 
quality to an outsider. Since sentimental quality can derive from the senses as well 
as from memory, from a spatial context or from an object, the students were free to 
choose whichever medium of expression they felt appropriate. This can be seen in 
the results of this project, which contain classical products as well as installations, 
documented or staged photo line-ups alongside interactive applications for online 
media. In this context it is worth mentioning, that some of the students did not stick 
to their own discipline with its typical media but instead ventured into other design 
formats.

The design research in this project was determined by the dialectical connection 
of theoretical and practical thought. In the theoretical sense, the Musée Sentimental 
with its artistic methods, its contemporary context and connecting avant-garde- 
movements, was analyzed primarily at the beginning of the project. This aimed at 
making Spoerri’s methods of sentimentality used in the Musée fruitful for design in 
the context of an urban cultural history. In contrast, practical ‘thinking’ was revealed 
in the form various techniques for creativity applied in the project. Some of these 
techniques were, for instance, the distribution of disposable cameras for intuitive 
shots of a memorable place by the hosts, the making of mental maps, the integration 
of the olfactory senses for memory-based reception and the hearing of memorable 
places as well as the systematic development of a catalogue for memorable places. 
The following physical activities in form of developing design concepts were due to 
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interpret the data mentioned before. Theory and practice were related to each other 
reciprocally in the project.

Corresponding to Lefebvre’s concept of practice, we centered our investigation 
in the ‘sentimental urbanism’ project around everyday life as the field of production 
for intuitive as well as professional design and as the form of practical energy 
needed for a social system to produce a sense of ‘Heimat’. Lefebvre states:

“The abolition of philosophy takes on a programmatic character as it becomes tangible. It 
expands philosophy by radically changing its position. It incorporates analysis of practice 
as well as the display of practice in totality (the actual and the potential, closings and 
openings, layers and de-alignment), simultaneously seeking practical energy as the 
collective forces capable of intervention. This program aims at taking the unhinged elements 
of philosophy and inserting them into (revolutionary) practice.” (Lefebvre 1975: 329)

To Lefebvre practice and production are connected. If one understands design 
research as a laboratory, as a creative/creating (Greek poiein) or producing science, 
it reveals itself through the ‘poiein’, the metaphysics of Aristotle’s Genesis26 and the 
meta-philosophy of Lefebvre. Here poetry, art, design and all the applied expressions 
of creativity of the human spirit are recognized as producers of knowledge. The 
findings of our LAB project are therefore of ‘poietic’ nature. In 2000 Luz María 
Jiménez Narváez publicized an analysis about “Design’s Own Knowledge”. This 
text seems helpful to illustrate some of the following questions and findings of the 
LAB project.

Based on the ‘poietic’ nature of the project, Jiménez Narváez describes design 
knowledge as a common, practical knowledge with the potential for emancipation:

“It [design, A.C.] also involves the theoretical elements to transform and act upon reality; 
ideally to improve it. Its sense is thus transformational, and its interest is emancipating. 
These sciences have the ability to distinguish how the foundations of socially dependent 
relationships have been ideologically established, yet also deriving the means to change 
these relationships.” (Jiménez Narváez 2000: 44)

Since art and design reflect cultural and social reality, they are recognized as a 
suitable medium to guide their recipients away from alienation. In the context of our 
project we used Spoerri’s artistic strategies for sentimentalization and relocated 
them out of the museum and art space, back into practice. Consequently Lefebvre’s 
meta-philosophy, poetry and practice were united. In our LAB project, the knowledge 
produced by this connection, was mostly evident in the habitual. How does a sense 
of belonging to one’s living surroundings develop in everyday culture? And how 
does it appear in its own material culture/production? As a basis of these questions 
the following conclusion of Jiménez Narváez could be used for the analysis:

26 Luz María Jiménez Narváez refers here to José Ferrater (1971): “Praxis is, by definition, opposed 
to theory. Greeks determined the praxical character of all actions, transactions, and human affairs. 
Nevertheless, Aristotle distinguished three classes of knowledge: theoretical knowledge, praxical 
knowledge, and poietic knowledge. The object of the first class is knowledge, the object of the 
second one is wisdom with respect to moral action (politics), and the third has productive action as 
its object.” (Jiménez Narváez 2000: 39, emphasis in the original)
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“[…] the presence of material culture relies on nonmaterial culture, and vice versa. It is, 
therefore, necessary to locate design and the studies it may originate within the space-time 
framework of ‘material culture’, i.e. the physical world and environment created by human 
beings and their social relationships associated with.” (Jiménez Narváez 2000: 38)

Apart from the relationship between recipient and object/sentimental place, in 
this LAB project relations between designer and recipient, between designer and 
object/sentimental place and between object/sentimental place, city and mankind 
were also of interest. In the end all of these relations reflected the design products 
of the LAB project. At this point it should mentioned that the greatest impact on the 
designs derived from the personal and direct relationships between designers and 
the recipients. This can be explained for one thing by the adoption of suggestions 
from the ‘intuitive’ designer (recipient) by the professional designer, along with the 
fact that there were inhibitions because of the emotional connections with the hosts. 
For instance, there were stories connected to the sentimental places in question, 
which were in part political or religious, but were not openly discussed by the 
designers since they did not want to offend their hosts. As an example I would like 
to introduce the work by the photography student Anna-Marie Knüppel. Knüppel 
was hosted in the Beginenhof a women’s spiritual community in the south of Essen. 
These women named the “Hof” as their sentimental place, where they experienced 
a sense of community and social cohesion. Since this collective is based solely on 
the women living there, to outsiders the Beginenhof comes across not only as a 
factor of inclusion but also of exclusion. Without judging the collective, Knüppel 
created a very sensitive production between performance and installation. The 
so-called ‘collective-sweater’, was a chain of several long-sleeved shirts, which 
were sewn together at the hand-openings. This sweater became a connective form, 
which brought joy, warmth and closeness to its wearers, but also claustrophobia, 
tightness and constriction.

Against the background of this work, I would not suggest that our project lacked 
critical capacity, far more I would point out positively that the direct relationship 
between the recipient of the design trained the sensibility of the designer and led her 
to an examination of her responsibility towards the user:

“Design thinking is a holistic, synergetic, and continuous whole shaped according to the 
designers personality and social influence which also relies directly on the sensible, 
expressive, or communicative abilities required to accomplish an idea. The material 
structure of this act is the design project.” (Jiménez Narváez 2000: 41)

Here Jiménez Narváez highlights not only the social influence of designers and 
their communicative abilities as transmitters within design projects, but also their 
personalities. At this point, it is once again evident that the autobiographical contexts 
of designers are incorporated into their products. Within the LAB project, this factor 
was especially stimulated by the individual knowledge of ‘Heimat’ on the part of 
the designers. Their own living or spatial experiences meant that each of the 
participating students was already familiar with the city of investigation. Each of 
them already had their own stories to tell from their own experience of everyday 
life. Independently of this, everyone, designer or not, has an individual and 
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distinctive image of ‘Heimat’ or its materialization in sentimental places. Therefore 
each participant in the project was already an insider in the field of ‘Heimat’ 
perception. In the end the knowledge gained within the project was displayed with 
the design solutions developed.

“The object is the tangible materialization of the poietic act of design because it reflects the 
emotional, volitional, and cognitive interests of the designer. Furthermore, the material 
object is considered an object of knowledge for the perceiver, because it is cognizable, it is 
real; it has a sensitive and communicative existence that enables it to represent the constant 
dialectics between the ideological condition and value of the designer and the user.” 
(Jiménez Narváez 2000: 47; emphasis in the original)

Empirical research enabled us to visualize a sense of ‘Heimat’ and make it tan-
gible by design itself. The products reveal the changeableness and the process- 
related character of ‘Heimat’ and through their materialization show that design- 
thinking about culture implies a proposition of what this culture might look like. I 
would like to exemplify this with the work by Torben Körschkes. The student of 
industrial design investigated Katernberg’s27 market square during the LAB project. 
For his host this was a place of diverse sentimental qualities. For her the market is 
linked to a feeling of community, relating to her experience of having participated 
in a demonstration against right-wing radicalism. She is actively engaged in several 
political or church groupings. To her Katernberg market as a place is a symbol for 
her own activities in the past. She often lingers at the Katernberg’s market as well 
as in the so-called ‘pit-man’s cathedral’ next to it. The market represents a memorial 
of the social systems in which Körschkes’ host is engaged. Körschkes chose the 
collectivity, the liveliness of the market as a place for the freedom of speech as a 
motif for the dialogic development of his design. During his research he found out, 
that many market spaces remained unused during the weekly market-days. These 
‘market gaps’ then became the entry point into his conceptions. Körschkes wanted 
to revive the market as a collective place and as a place for active exchange using a 
medium easily accessible to many people. He developed a radio in form of a do-it- 
yourself modular system which would be distributed by a circular to the people of 
Katernberg. This radio can receive only one channel, namely the “market- 
broadcast”, which is a mobile radio station, broadcasting a neighborhood program 
live from the market. Branded with the Katernberg’s tomcat, the neighborhood’s 
mascot, in the form of a sculpture in Katernberg market, this do-it-yourself radio 
was also intended create a direct identification with the object for the user. Torben 
Körschkes was inspired by the childhood memory using cans with a string for a 
telephone and developed the design of the radio accordingly. The radio is aimed at 
people who are disabled and cannot come to the market square during market days 
themselves. Torben Körschkes comments his idea: “In the best case, my intervention 
will revive the Katernberg’s market as the lively center of Katernberg, which it once 
was, where the residents of the neighborhood can get to know each other, exchange, 
shop and be informed.”

27 Katernberg is a neighborhood in the north of Essen.
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Both examples from Anna-Marie Knüppel and Torben Körschkes show, that the 
distilled qualities of ‘Heimat’ as well as its designed materialization are snapshots 
whose meaning is further transformed by the recipients’ use of them. They 
emphasize the course of the everyday experience and knowledge processing as in 
point (2) of the meta-philosophy, which turns against finalism but demands the 
procedural. In this context, the work of Torben Körschkes is explicitly aimed at 
producing new knowledge.

In summary one can state that on the one hand, the kind of practice-based design 
research practiced in the LAB project, united rational understanding with emotion 
by integrating the designer with his subjective perspective as well as an acting 
researcher.28 On the other hand, the LAB was a poietical concept or art as a foundation 
for the interest in gaining knowledge. Apart from the strategies of functionality and 
objectivity of modernism, this form of phenomenological and subject-based research 
promotes

“[…] a trend away from modernism and its assumptions about legitimate knowledge pro-
duction toward a broadening of what counts as research.” (Bullough Jr. and Pinnegar 2001: 
13)

The subject-based approach, however, was not only fruitful for the investigation 
of the position of the designer, but it was just essential for achieving access to the 
normative ‘Heimat’ conceptions of the hosts. Since knowledge and ideas in design 
(poiesis) are generated by emotional discourses and not by objective reflection (see 
Ings 2013: 679), I propose design research as a meta-discipline that does not ignore 
its core practice but rather values it as a source of insight and a place for production 
of research that demands that designers analyze their own actions. As in the meta- 
philosophy the separation of episteme and doxa is dissolved here:

“The ancient Greeks divided into two classes: one, the result of reflection, episteme; the 
other one, a result of daily living, doxa. Today, the limits between doxa and episteme have 
become more confusing and intricate, and less obvious. Pure sciences have developed into 
applied sciences, and knowledge has become habitual, usable, and practical.” (Jiménez 
Narváez 2000: 36; emphasis in the original)

Knowledge is generated in design as a consequence and solution of everyday 
life. As a meta-discipline, design science recognizes everyday life as its place of 
production. It is not a theory transcending design, but an activity-oriented science 
which generates itself from practice. A design science as a meta-discipline 
concentrates on methods and specifications of the design process, it refines this by 
reflection and most of all enables the integration of the designing researchers 
intuitive/subjective knowledge into the process.

28 “Autobiographic inquiries have an established although contested history. Such approaches to 
research place the graphic designer at the centre of the problem to be solved. They elevate his or 
her ability to utilise informed subjectivity, self-search and intuition as tools for discovering solu-
tions to complex and often protean problems.” (Ings 2013: 678).
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4  Conclusion

In this paper a concept of design has been developed evolving from the social- 
activist art of the twentieth century. In order to do so, artistic methods within the 
framework of an LAB project have been transferred to this design. By including 
Spoerris’ behavior patterns of the Musée Sentimental both the designer as an artistic 
author and his subjective perspective on the development and production of the 
design goal were accentuated.

Within the LAB we conducted a research by means of a design, whose epistemo-
logical level is based on Henri Lefebvre’s meta-philosophy. The research through 
design draws on Lefebvre’s demand to turn to practice as well as on the production 
of philosophy in everyday culture. For Lefebvre, turning to practice means over-
coming the philosophical and non-philosophical world as well as overcoming ratio 
and sensation. Applying this to a research through design, the research must be able 
to include any subjective and incremental elements of any practice.

In order to develop this aspect, I avail myself of Spoerris’ subject-oriented 
approach of the Musée Sentimental. I formulated an understanding of design, which 
distinguishes itself by integrating “tacit knowing” (Polanyi 1974) and emotion. This 
goes back to the “experimental historiography”, which Spoerri pushed in the Musée 
Sentimental (Brock 2008:197) and which derives from individual emotional states 
and the overlapping of everyday knowledge and historical traditions. Such a 
hypothetical access to city and history involves process orientation, which reflects 
the variability of these terms as well as the notion ‘home’. This process as a method 
is not only to be found in Spoerri’s definition/concept/theory, but it constitutes a 
crucial element in Lefebvres’ meta-philosophy, which clearly rejects finalism. 
Within the framework of the LAB project, the focus of the process was applied to the 
analysis of the topic ‘home’ in Germany’s Ruhr area. The LAB showed that the 
designer assumes the position as mediator between people and city/object. The 
design’s interface function was proved by means of Gui Bonsiepe’s ontological 
design diagram (Bonsiepe 1996: 19). In part, this function can also be found in the 
meta-philosophy, which not only describes the context of everyday culture, but also 
the design between miscellaneous subject areas.

In conclusion, Lefebvres meta-philosophy proves very useful in order to develop 
a research design for a research through design and to substantiate it by strong 
arguments.
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On Testing Engineering Design Methods: 
Explanation, Reverse Engineering, 
and Constitutive Relevance

Dingmar van Eck

Abstract In this chapter I draw on philosophical literature on (scientific) explana-
tion to assess the goodness of engineering design methods. I focus this analysis on 
the engineering design practice of reverse engineering and redesign, and elaborate a 
constraint drawn from the mechanistic explanation literature to assess the goodness 
of reverse engineering practices and the content of design representations resulting 
from those practices. This constraint concerns the distinction between causal and 
constitutive relevance in mechanisms. I spell out two ways in which constitutive 
relevance assessments give traction to designing: reverse engineering explanation, 
and design optimization. I end by showing how this analysis fits within and extends 
recent philosophical work on the interplay between engineering design and expla-
nation, indicating the (broader) relevance and promise of connecting philosophy of 
explanation and philosophy of design.

Keywords Mechanistic explanation · Constitutive relevance · Mutual manipulability 
· Reverse engineering · Testing design methods

1  Introduction

Two recent and related topics of attention in the philosophy of design concern the 
(disputed) distinction between science and design (Farrell and Hooker 2012, 2015; 
Galle and Kroes 2014, 2015), and the testing of design methods (van Eck 2014; 
Vermaas 2014). Vermaas (2014, p. 47) observed that concern about the scientific 
status of design by design researchers might be due to the concern that “design 
research does not live up to the standards of science”, since “design research does 
not yet have the means to test and refute design theories and models”. In this chapter 
I take up the second issue of the testing of design methods.
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There is recent philosophical interest in the connection between engineering 
design and explanation, both with respect to engineering itself (van Eck 2014, 2015a, 
b, 2017; Levy 2014; Calcott 2014) and with respect to the interface between engineer-
ing and branches of biology (Calcott 2014; Calcott et al. 2015.; Braillard 2015; Levy 
2014; van Eck 2017). These issues are discussed in philosophy of science, particularly 
those branches dealing with explanation, yet have by and large not been picked up in 
the philosophy of design literature. I here discuss and further extend both aspects of 
this work on explanation. In so doing I offer a means to test the engineering design 
practice of reverse engineering and redesign, as well as the content of design repre-
sentations resulting from that practice, and discuss a neglected conceptual connection 
between biology and electro-mechanical engineering design, viz. “evolvability” (cf. 
Calcott 2014).

Elsewhere I took up the related project of elaborating the structure and role of 
design representations in terms of insights from the philosophical literature on 
(causal-mechanical) explanation (cf. Van Eck 2014, 2015a, b). Here I elaborate a 
constraint drawn from the mechanistic explanation literature to assess the goodness 
of reverse engineering practices and the content of design representations as used in 
reverse engineering and redesign contexts, viz. the distinction between causal and 
constitutive relevance in mechanisms (Craver 2007).

This analysis is in line with Vermaas’ (2014) work on the testing of design meth-
ods in the sense of invoking methods or approaches from philosophy of science to 
address this issue. Vermaas (2014) argued that work from the philosophy of the 
natural sciences, specifically Lakatos’ (1978) approach towards falsification and 
research programs, provides a means to secure a scientific signature for design 
research and enables the testing of design methods. Vermaas’ proposal is (still) 
programmatic however since such testing along Lakatosian lines is currently not 
being carried out in design research. Ultimately, Vermaas offers general guidelines 
that design researchers may pick up to start the project of comparative testing of 
design theories, models, and programs. This is an enormous task and long-term 
endeavor, for it would require fleshing out in plausible fashion, in the context of 
design research, all the key concepts of Lakatos’ machinery, like theories’ hard 
core, protective belt, associated positive and negative heuristics, empirical content, 
empirical success, as well as clear comparative measures between competing 
theories and models.

I rather choose to focus here on recent work from the (mechanistic) explanation 
literature to elaborate what we might call a ‘positive heuristic’ that designers are 
advised to follow in reverse engineering the workings of complex technical systems 
and in describing the mechanisms by which such systems (are taken to) work, viz. 
clearly distinguishing constituent parts of technical mechanisms from causal 
influences on them.

I start with briefly discussing the core tenets of mechanistic explanation in Sect. 
2. I subsequently elaborate in Sect. 3 a key aspect in the construction of mechanistic 
explanations and assessment of the goodness of such explanations: constitutive 
explanatory relevance in mechanisms. I discuss this constraint against the backdrop 
of the mutual manipulability account of constitutive relevance in mechanisms 
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(Craver 2007) and show in Sect. 4 how this account, when properly extended, can 
be brought to bear on assessing the goodness of reverse engineering practices and 
resultant design representations. I spell out two ways in which constitutive relevance 
assessments give traction to designing: reverse engineering explanation, and design 
optimization. I then show in Sect. 5 how this analysis fits within recent philosophical 
work on the interplay between engineering design and explanation, indicating the 
(broader) relevance and promise of connecting philosophy of explanation and 
philosophy of design. One result is that the notion of “evolvability” or modifiability 
(Calcott 2014), in addition to software engineering, also marks a common core 
between biology and electro-mechanical design. I end this section with conclusions.

2  Mechanistic Explanation: Explanation by Decomposition

2.1  Mechanistic Explanation

By now, several accounts of mechanistic explanation are on offer in the literature. 
Although they come in different flavors, there is broad consensus on a number of 
key features: “All mechanistic explanations begin with (a) the identification of a 
phenomenon or some phenomena to be explained, (b) proceed by decomposition 
into the entities and activities relevant to the phenomenon, and (c) give the 
organization of entities and activities by which they produce the phenomenon.” 
(Illari and Williamson 2012, p. 123). Mechanistic explanations thus explain how 
mechanisms, i.e., organized collections of entities and activities, produce phenomena 
(Machamer et  al. 2000; Glennan 2005; Bechtel and Abrahamsen 2005; Craver 
2007).1 In the literature on explanation in the life sciences, it is now uncontested that 
mechanisms play a central role in explaining capacities such as digestion, pattern 
recognition, or the maintenance of circadian rhythms. The idea is that to explain 
such capacities, one provides a model, or more generally a description/representation, 
of the mechanism responsible for that capacity.

It is clear that mechanism discovery (a, b, and c) is key to the construction of 
mechanistic explanations (Machamer et  al. 2000; Bechtel and Richardson 
1993/2010; Craver 2001, 2007; Illari and Williamson 2010). Functional and 
structural ‘decomposition’ and subsequent ‘localization’ of operations/activities on 
components (Bechtel and Richardson 1993/2010) is probably the most extensively 
discussed discovery strategy or heuristic (cf. Machamer et al. 2000; Glennan 2005; 
Craver 2002, 2007). Structural decomposition concerns the process of decomposing 
a mechanism into its constituent working parts/entities, and functional decomposition 
gives a model of a mechanisms’ constituent operations/activities. Mechanistic 
explanations are built by aligning these decompositions in terms of localizing 
mechanisms’ operations onto working parts, i.e., by ascribing causal roles to the 

1 The precise lingo differs; some speak about ‘entities’ and ‘activities’, others ‘working parts’ and 
‘operations’, yet others ‘capacities’. These differences need not concern us here.
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operations of working parts. These decomposition-localization heuristics are core 
explanatory business in life sciences like neuroscience, cognitive neuroscience, and 
parts of biology, where the workings of mechanisms are investigated in terms of a 
variety of intervention techniques and experiments, such as brain area stimulation 
studies and neuroimaging.2

Localization is crucial in all this. If done correctly (a non-trivial matter, if any-
thing), one gains knowledge of which parts belong and contribute to the functioning 
of a mechanisms and how they do so, i.e., which causal or biological role(s) they 
fulfill in a mechanism. However, neither the conceptual machinery and the experi-
mental practice of decomposition and localization give an unambiguous handle on 
the issue which component parts and processes are genuine constituents of a mecha-
nism, and which ones are merely causal background conditions or irrelevant parts 
(Craver 2007). For instance, it is intuitively very clear that the windscreen wipers do 
not make a (constitutive) difference to the operation of a car engine, whereas the 
carburetor does. With respect to the mechanism of the car engine, windscreen wip-
ers are simply irrelevant parts. But how to spell out relevance vs. irrelevance and 
constitution vs. causation in a clear-cut fashion? For most philosophers, constitutive 
relevance is a non-causal notion (Craver 2007; Craver and Bechtel 2007; Couch 
2011; Baumgartner and Gebharter 2016; Baumgartner and Casini 2017). Constitutive 
relevance relationships are in the mutual manipulability account (see below) always 
bidirectional dependence relations – a change in either overall behavior or a compo-
nent activity (due to an intervention) always is accompanied by a change in compo-
nent activity or overall behavior, respectively. With causal relationships this is often 
not the case (exempting cases of feedback). In addition, the relata in constitutive 
relationships are not mereologically independent: the tokening of an overall behav-
ior implies the tokening of component activity, and vice versa. Causes and effects in 
contrast are taken to be mereologically independent. Finally, constitutive relation-
ships are synchronic: component activities or overall behaviors taking on a particu-
lar value are not temporally prior to one another, but happen concurrently. Causes 
however precede their effects. Craver’s (2007) mutual manipulability account of 
constitutive relevance is an epistemic instrument devised to handle this problem of 
constitution vs. causation in empirical/experimental practice, and to assess when 
entities’ activities are constitutively relevant, i.e., genuine components, of mecha-
nisms rather than causal background conditions or simply irrelevant parts.

To be sure, constituency is crucial to mechanistic explanation. Explanation in 
terms of mechanisms requires clarity on the ‘make-up’ of mechanisms and causal 
influences on their functioning. Without clarity on what comprises a mechanism in 

2 Other techniques used in experimental practice and discussed in the literature, concern ‘schema 
instantiation’ in which abstract mechanism schemata are made less abstract and applied to particu-
lar cases, ‘forward-backward chaining’ in which gaps in the stages of a mechanism’s operation are 
filled in terms of knowledge of a mechanism’s operation in preceding and succeeding stages, 
respectively (Darden 2002; Darden and Craver 2002), and ‘modular subassembly’ in which known 
types of mechanistic modules are assembled to form a hypothetical mechanistic model (Darden 
2002). These procedures depend, of course, on mechanistic knowledge procured by earlier func-
tional and structural decompositions and localizations.
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a given explanatory context, that is, what makes up the explanans, explanation 
becomes vacuous.

3  Mutual Manipulability and the Causal-Constitutive 
Relevance Distinction

3.1  Mutual Manipulability

Constitutively relevant factors are individuated by Craver (2007) in terms of mutual 
manipulability relationships. On Craver’s (2007) account, an entity’s activity is 
considered constitutively relevant to the behavior of a mechanism as a whole if that 
entity’s activity is shown to be a spatiotemporal part of the mechanism, and shown 
to contribute to the behavior of the mechanism as a whole. Evidence for constitutive 
relevance is taken to be procured if one can change the overall behavior of the 
mechanism by intervening to change the entity’s activity, and if one can change the 
activity of the entity by intervening to change the overall behavior of the mechanism. 
Somewhat more formally, a factor is considered to be constitutively relevant if two 
conditionals are met (Craver 2007, CR1, p. 155, and CR2, p. 159):

(CR1) When ϕ [an entity’s activity] is set to the value of ϕ1 in an ideal intervention, 
then ψ [an overall behavior] takes on the value f(ϕ1)

(CR2) When ψ [an overall behavior] is set to the value of ψ1 in an ideal intervention, 
then ϕ [an entity’s activity] takes on the value f(ψ1)

Craver (2007) defines an ideal intervention I on ϕ with respect to ψ as "a change 
in the value of ϕ that changes ψ, if at all, only via the change in ϕ" (p. 154, italics in 
original). The reverse holds for an ideal intervention on ψ with respect to a specific 
ϕ (Craver 2007, pp. 154–160). These conditionals cover both scenarios in which 
interventions change the manner in which ψ or ϕ occur, i.e., their value, as well as 
ones that lead to the occurrence or elimination of ψ or ϕ (cf. Craver 2007, p. 149). 
In the latter case, ψ or ϕ would take on the value ‘1’ or ‘0’, respectively. So mutual 
manipulability relations offer evidence for two sorts of constitutive relevance, i.e., 
difference making, relations, i.e., with respect to the occurrence of explananda 
phenomena, and with respect to the precise manner in which explananda phenomena 
occur or obtain (cf. van Eck 2015a). Note that although the mutual manipulability 
account is inspired by Woodward’s (2003) account of causal explanation, constitutive 
relevance is, as said, a non-causal notion (Craver 2007; Couch 2011). In case of 
constitution, according to mutual manipulability, interventions on components 
directly alter overall mechanism behavior and vice versa, rather than standing in a 
temporal cause-effect relationship. Since interventions on components or overall 
behaviors alone fail to tease causal and constitutive relationships apart, the 
bidirectional intervention/mutual manipulability constraint is imposed on 
constitutive relevance assessments (Craver 2007). Mutual manipulability is devised 
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as a general demarcation yardstick for mechanism individuation across sciences 
dealing with mechanisms.3

Craver’s (2007) mutual manipulability account provided a major impetus for 
thinking about constitutive relevance in mechanisms. However, as recent analyses 
convincingly show (Baumgartner and Gebharter 2016; Baumgartner and Casini 
2017), the account needs to be extended in a significant way in order to indeed be 
useful in individuating constitutively relevant parts of mechanisms. The key to this 
extension concerns dropping the ‘ideal intervention’ requirement in favor of the 
notion that interventions, in the case of constitution, are necessarily ‘fat-handed’. I 
elaborate this ‘fat-handedness’ extension in the next section and subsequently 
illustrate in section four how mutual manipulability, appropriately extended, can be 
used for the testing of engineering design methods.

3.2  Fat-handedness and Mutual Manipulability Combined

After Craver’s (2007) initial formulation, various extensions and criticisms of his 
mutual manipulability account have been formulated (e.g., Couch 2011; Leuridan 
2012; van Eck 2015c; Baumgartner and Gebharter 2016; Baumgartner and Casini 
2017;). The most recent extension to the account concerns doing away with the 
‘ideal intervention’ requirement and, rather, elaborating constitutive relevance in 
mechanisms in terms of the idea of fat-handed or common cause-interventions. 
(Baumgartner and Gebharter 2016; Baumgartner and Casini 2017).

I endorse this recent alternative: mutual manipulability in itself is not sufficient 
to establish conclusive evidence for constitutive relationships. In order to have suf-
ficient (abductive) evidence that an entity’s activity ϕ is constitutively relevant for a 
mechanism’s overall behavior ψ, mutual manipulability relations are needed but of 
a different sort than envisaged by Craver (2007). What is needed is a re-character-
ization of mutual manipulability in terms of the idea that both a mechanism’s overall 
behavior ψ and its entity’s activity ϕ are manipulable through a fat-handed or com-
mon cause-intervention that causes changes in both, combined with a demonstration 
that (i) there are only such common cause-interventions of the mechanism’s overall 
behavior ψ and the entity’s activity ϕ, and that (ii) there are no surgical cause-
interventions that solely change the entity’s activity ϕ or the mechanism’s overall 
behavior ψ (Baumgartner and Gebharter 2016; Baumgartner and Casini 2017; cf. 
van Eck and Looren de Jong 2016). Let me explain these important technicalities.

Given the (assumed) non-causal, constitutive relationship between a phenome-
non ψ and a mechanistic constituent ϕ, an intervention on either the phenomenon or 
a constituent will ipso facto alter the value of both the phenomenon ψ and the con-
stituent ϕ (since they occupy the same region of spatial-temporal space and are not 

3 Of course, the interactions between component parts and operations in a mechanism are causal; 
the relationship between these components parts and processes and a mechanism’s overall behav-
ior (the explanandum phenomenon) is constitutive, i.e., non-causal.
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related in terms of cause and – temporally later – effect). Such interventions are 
hence a common cause of the changes in both ψ and ϕ. i.e., ψ and ϕ are only mutually 
manipulable via common cause-interventions (cf. Woodward 2003, 2008; 
Baumgartner and Gebharter 2016). Thus, ideal interventions that change the value 
in a phenomenon ψ through an associated change in the value of a constituent ϕ, and 
vice versa, are not possible. The change rather is effected in both ψ and ϕ through a 
common cause-intervention. So ψ and ϕ are still mutually manipulable but only via 
common cause-interventions. Furthermore, assuming constitution, it is not possible 
to change solely the value of a phenomenon without altering the value of a 
constituent. If that is the case this implies that the relationship, if any, between ϕ and 
ψ is not one of constituency. Such surgical cause-interventions  – interventions 
which only cause a change in a ψ but not in a ϕ – thus should not be possible. For 
instance, when intervening on memory formation (ψ) by engaging a subject in an 
experimental task would not lead to changes in the formation of long-term- 
potentiation (LTP)  – synaptic changes in Hippocampal neurons associated with 
learning and memory processes –, such an intervention would count as surgical: it 
only causes changes in ψ, not in Hippocampal neurons (ϕ’s). On the other hand, 
when such an intervention causes changes in the value of both memory formation 
(ψ) and Hippocampal neurons (ϕ’s) – a much more plausible scenario – it counts as 
a common cause intervention.

However, the problem now becomes that it need not be the case that the observed 
correlations in changes in a phenomenon and some putative constituent are due to 
constitutive relationships between them; correlations might simply result from the 
fact that both ψ and ϕ are intervened on via the same (common cause) intervention. 
For example, an intervention that effects a change in both LTP characteristics of 
Hippocampal neurons (ϕ’s) and some aspect of memory formation (ψ) might suffice 
to explain the correlated changes in ϕ’s and ψ due to the ‘common cause’ nature of 
the intervention. It seems that there is no further empirical evidence on offer to 
conclude that constitution grounds the observed correlation:

mutual manipulability via common cause interventions provides no empirical evidence in 
favor of the existence of constitutive dependencies. Thus, (MM) [mutual manipulability] is 
not sufficient to account for constitution on evidence-based grounds. (Baumgartner and 
Gebharter 2016, p. 20).

However, when one combines mutual manipulability through common cause- 
interventions with demonstrating that there are only such common cause 
interventions on a mechanism’ overall behavior ψ and some constituent ϕ, and no 
surgical cause interventions (that would only alter ψ), this does provide sufficient 
(abductive) evidence for constitutively relevance. This constraint is labeled “the 
criterion of fat-handedness” (Baumgartner and Gebharter 2016, p  21). If only 
common cause interventions are observed, and no surgical cause interventions, i.e., 
if fat-handedness is satisfied, the best explanation for this feature is that the 
relationship between a mechanism’ overall behavior and some putative mechanistic 
component is one of constituency. That is:
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constitution provides the best available explanation for systems satisfying both mutual 
manipulability and fat-handedness (Baumgartner and Gebharter 2016, p. 2)

When systems-mechanisms satisfy both mutual manipulability and fat- 
handedness, the assumption of constitution is a superior explanation for these 
features than the idea of a common cause intervention, since constitution also 
explains the absence of surgical cause-interventions (cf. Baumgartner and Gebharter 
2016). So when it is the case that the dependencies between a phenomenon ψ and 
some constituent ϕ cannot be screened of by surgical interventions, constitution 
offers the best explanation for the observed correlation. For instance, when it is the 
case that every intervention carried out on some aspect of memory formation 
changes that aspect of memory formation (ψ) as well as induces changes in LTP 
characteristics of Hippocampal neurons (ϕ’s), and there are no interventions that 
change memory formation but leave LTP characteristics of Hippocampal neurons 
(ϕ’s) unaffected, constituency explains these features of fat handedness and mutual 
manipulability between ψ and ϕ.

Note that this is an example of abductive reasoning, contingent on the current 
state of play in the relevant sciences. If for a given case only common cause- 
interventions are known and no surgical cause-interventions are available, one has 
fallible (abductive) evidence for constitution since it explains the absence of surgical 
causes best. Yet, this does not rule out that at some point in the future surgical causes 
might be found. This of course is a feature of all analyses that wage their plausibility 
on evidential, empirical grounds.

With mutual manipulability plus fat handedness, we have solid tools, or so I 
argue, to test the goodness of aspects of the engineering design practice of reverse 
engineering and redesign as well as the content of design representations resulting 
from that practice. This of course concerns the distinction between causal and 
constitutive relevance.

4  Testing (Reverse) Engineering Design Methods: Applying 
Mutual Manipulability

4.1  Mechanistic Reverse Engineering Explanation

In engineering, reverse engineering and engineering design go hand in glove (e.g. 
Otto and Wood 1998, 2001; Stone and Wood 2000). Otto and Wood’s (1998, 2001) 
method for reverse engineering and redesign gives a clear illustration of this 
interplay. In their method, a reverse engineering phase in which reverse engineering 
explanations are developed for existing artifacts, precedes and drives a subsequent 
redesign phase of those artifacts. The goal of the reverse engineering phase is to 
explain how existing artifacts produce their overall functions in terms of underlying 
mechanisms, i.e., organized components and sub functions (behaviors) by which 
overall (behavior) functions are produced. These explanations are subsequently 
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used in the redesign phase to identify components that function sub optimally and 
to either improve them or replace them by better functioning ones. Otto and Wood 
(1998, p. 226) relate explanation and redesign as follows: “the intent of this [reverse 
engineering] process step is to fully understand and represent the current instantiation 
of a product. Based on the resulting representation and understanding, a product 
may be evolved [redesigned], either at the subsystem, configuration, component or 
parametric level”.

In the reverse engineering phase, an artifact is first broken down component-by- 
component, and hypotheses are formulated concerning the functions of those 
components. In this method, functions are represented by conversions of flows of 
materials, energy, and signals. After this analysis, a different reverse engineering 
analysis commences in which components are removed, one at a time, and the 
effects are assessed of removing single components on the overall functioning of the 
artifact. Such single component removals are used to detail the functions of the 
(removed) components further. The idea behind this latter analysis is to compare the 
results from the first and second reverse engineering analysis in order to gain 
potentially more nuanced understanding of the functions of the components of the 
(reverse engineered) artifact. Using these two reverse engineering analyses, a 
functional decomposition of the artifact is then constructed in which the functions 
of the components are specified and interconnected by their input and output flows 
of materials, energy, and signals (Otto and Wood 2001). Such models represent 
parts of the mechanisms by which technical systems operate, to wit: causally 
connected behaviors of components.4 They are the end results of the reverse 
engineering phase and are subsequently used to identify sub-optimally functioning 
components and so drive succeeding redesign phases. Examples of an overall 
behavior function and behavior functional decomposition of a reverse engineered 
electric screwdriver are given in Figs. 1 and 2, respectively.

In the model in Fig. 2, temporally organized and interconnected behaviors are 
described. Components of artifacts are described in Otto and Wood’s method in 

4 To be sure, as mentioned, most have it that the interactions between component parts and pro-
cesses in mechanisms are causal; the relationships between component parts and processes and 
overall behaviors of mechanisms are non-causal, constitutive relationships (but see Leuridan 2012 
for an alternative construal).

Loosen/tighten screws

Electricity, human force, relative 
rotation, weight

Hand, bit, screw

Direction, on/off, manual use

Torque, heat, noise, human force, weight

Hand, bit, screw

Looseness (or tightness)

Fig. 1 Overall function of an electric power screwdriver. Thin arrows represent energy flows; 
thick arrows represent material flows, dashed arrows represent signal flows (Adapted from Stone 
and Wood 2000, p. 363, Fig. 2)
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tables, what in engineering are called ‘bills of materials’, together with a model, 
called ‘exploded view’, of the components composing the artifacts. Taken together, 
these component and behavior functional decomposition models provide 
representations of mechanisms of artifacts.

After the reverse engineering of a technical artifact, aimed at providing detailed 
understanding of the mechanism(s) by which it operates, the redesign phase starts 
by identifying components that function sub-optimally, and, thereby, cause artifacts 
to manifest their overall functions in sub-optimal fashion. Redesign efforts are 
subsequently directed towards designs with improved functionality of these 
components (Otto and Wood 1998, 2000). Otto and Wood (1998) discuss an example 
of redesigning an electric wok. The (reverse engineered) artifact’s desired behavior 
to “deliver a uniform temperature distribution across the bowl” failed to be achieved 
due to the fact that the electric heating elements of the wok, such as a bimetallic 
temperature controller, were housed in too narrow a circular channel (Otto and 
Wood 1998, p. 235). Redesign efforts were subsequently directed towards a design 
with improved functionality of the heating elements, inter alia resulting in a design 
with a thicker bowl and different shape than in the reverse engineered electric wok.5 
In sum, a reverse engineering – mechanistic – explanation of the operation of an 
existing electric wok was used to identify sub optimal functioning components – in 
this case, electric heating elements  – which resulted in modifications to these 
components.

5 This redesign step involves a lot of mathematical modeling, use of physical and technological 
principles, and/or prototype building (Otto and Wood 1998, 2000). These details need not concern 
us here.
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flows; thick arrows represent material flows, dashed arrows represent signal flows (adapted from 
Stone and Wood 2000, p. 364, Fig. 4)
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4.2  Testing Case

The model in Fig. 2 of a reverse engineered electric screwdriver also gives a clear 
illustration were things can go wrong in reverse engineering explanation (and 
mechanism individuation and mechanistic explanation in general): not every 
component operation represented in Fig. 2 is a constituent part of the mechanism by 
which the electric screwdriver operates. This reverse engineered model is described 
in terms of a functional modeling language, called Functional Basis, that is taken to 
only represent device functions, i.e., operations-on-flows carried out by technical 
artifacts (Stone and Wood 2000; Hirtz et al. 2002; van Eck 2010). With respect to 
this model, Stone et al. (1998) state that the top chain of functions represents the 
insertion and removal of the screw bit, that the second represents the fastening of the 
screw bit, that the third represents the positioning of the screwdriver, and that the 
fourth and fifth represent the actuation of the device.

However, despite the model and the Functional Basis in general being advertised 
as describing solely device functions, not every operation-on-flow described in the 
model in fact represents a device function; quite a few represent operations-on- 
flows carried out by users (van Eck 2010). All the functions of the top function 
chain and the leftmost function of the second function chain of the power screwdriver 
exemplify the characterization of user functions given by Hirtz et al. (2002), i.e., 
operations-on-flows carried out by users. As can be seen in Fig. 2, the first function 
chain is represented in terms of four functions that transform the flows “hand”, 
“bit”, and “human force” from input to output. By representing the insertion and 
removal of the screw bit in terms of a sequence of functions that transform a material 
“bit” flow, a “human force” flow, and a “hand” flow, the (de)coupling of the screw 
bit is represented as a sequence of user functions. More specifically, the (de)coupling 
of the screw bit is represented as realized through human force applied through the 
hand, i.e., operations-on-flows carried out by a user. This analysis applies as well to 
the leftmost function “secure rotation” of the second function chain, which 
represents the manual fastening of the screw bit. In this function chain, the function 
“secure rotation” transforms a “human force” flow and a “hand” flow, describing 
that the securing operation is realized by human force applied through the hand.

Now, erroneously interpreting these functions as device functions leads to incor-
rect understanding of the functioning of the mechanism in question, which in turn is 
detrimental to redesign and optimization efforts, as well as design knowledge shar-
ing. Mutual manipulability (properly understood) gives a handle on this issue. 
Although one can envisage (fat-handed) interventions that affect user actions and 
the overall functioning of the power screwdriver, say, applying too much or too little 
manual force when driving in screws, the reverse does not (necessarily) hold. For 
instance, intervening to change the overall functioning of the screwdriver by 
changing the materials or resistance of the materials in which screws are driven or 
removed may affect the speed with which screws are driven/removed, but need not 
have an effect on the hand grip of the user operating the device. This intervention 
certainly will not have an effect on the action of fastening or loosening the screw bit 
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by a user. In other words, there here exist surgical cause-interventions that would 
enable effecting changes solely in a phenomenon – the driving of screws – without 
affecting putative components – user actions. User actions are hence not constitutive 
parts of the mechanisms of technical systems, here a power screwdriver (but of 
course they are relevant causal influences on the workings of such systems).6

Not only can the conflation of user actions and device functions be ruled out with 
mutual manipulability. It also can be put to work in teasing apart genuine device 
functions from (physical) inputs or causal influences on technical systems. In the 
Functional Basis method for designing, operations-on-flows that represent how 
input (materials, energy, and signals) enters a technical system also count as device 
functions (Stone and Wood 2000; Hirtz et al. 2002; cf. Ookubo et al. 2007). We saw 
above that such functional descriptions may refer to user actions rather than device 
functions. In other cases such descriptions may refer to input to or causal influences 
on a technical system, rather than specify device functions. Consider again the 
model of a reverse engineered electric screwdriver in Fig. 2. Human force is being 
modeled as being imported into the screwdriver. This of course is quite sensible, but 
do such operations-on-flows count as genuine device functions of the screwdriver? 
On Functional Basis terms they do, but applying mutual manipulability tells a 
different story. Without the input of human force the screw bit of the screwdriver 
cannot be fastened/decoupled (“regulate rotation”) and the screwdriver hence will 
not perform its overall function of driving screws. However, intervening on this 
overall function, again say, by changing the materials or resistance of the materials 
in which screws are driven or removed will not have an effect on the human force 
recruited for fastening or loosening the screw bit by a user.

Not only are some operations-on-flows at the system boundary ruled out as genu-
ine constituents of technical systems. Also some operations-on-flows at the ‘center’ 
of the mechanism description fail to conform to mutual manipulability via common 
cause interventions. Consider the two descriptions ‘dissipate torque’ in the second 
and fifth function chain. Interventions that affect the overall function likely also have 
an effect on the amount of torque recruited: for instance, increasing the resistance of 
the materials in which screws are driven or removed in all likelyhood impacts the 
amount of torque recruited by the screwdriver. So, torque likely is constitutively rel-

6 I my view, user actions are never constituents of technical mechanisms (whereas there are cases 
in which, by my lights, bodily movements are constituents in cognitive systems-mechanisms (Van 
Eck and Looren de Jong 2016). I suspect that each case, when regimented in term of mutual 
manipulability and fat handedness, will support this claim. Although giving a thorough defense for 
this claim is beyond the scope of this chapter, consider a brief additional example in support of this 
view. A good-old fashioned hand-operated screwdriver – without batteries or electrical wiring – 
that solely works by applying human force and hand-directed movements. By definition, such 
artifacts do not drive/remove screws when they are not manually used: user actions are vital to its 
operation. Yet, one can intervene on ‘its driving/removing screws’ function by, say, making the tip 
of the screwdriver sharper or blunter. This intervention does not elicit immediate, synchronous 
changes in user actions concerning the manual operation of the artifact (this intervention can, of 
course, cause temporally later hand-directed operation of the artifact to be more or less smooth). 
So, surgical cause- interventions here (again) exist which block constituency claims with respect 
to user actions.
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evant for screwdriver functioning, yet  its spreading out is not! Interventions that 
affect the overall function to drive/remove screws, say changing the resistance of the 
materials, have no effect on the rate of torque dissipation (only on the amount of 
torque recruited). The dissipation of torque in power screwdrivers contributes to the 
detachment of screwdrivers from screwed connections, but not to the driving of 
screws. That is, torque dissipation occurs after screw bits are fastened (in the second 
chain) and after screws are driven or removed (in the fifth chain). Given the possibil-
ity of such surgical cause interventions, it becomes clear that the operation-on-flow 
descriptions “dissipate torque” do not refer to constituent operations of the mecha-
nism by which power screwdrivers drive/remove screws.

Again, clarity on which features comprise a technical system’s mechanism and 
which features are causal inputs to such a mechanism or comprise its “mode of 
deployment” (Chandrasekaran and Josephson 2000), are crucial for understanding 
its functioning. And, hence, crucial for redesign purposes and knowledge sharing.

4.3  The Goodness of Design Representations

The point of course is that good reverse engineering practices and resultant design 
models or representations highlight bona fide constitutively relevant components 
and distinguish these from (relevant) causal input, user actions, and irrelevant parts.7 
As alluded to in the case above, the value of making these distinctions lies in their 
ability to offer sound understanding of the workings of technical systems. We can 
make this idea precise in terms of a reverse engineering model or design 
representation’s ability of offering adequate counterfactual understanding. The 
model in Fig. 2 is a design representation of the operation of a technical system, in 
casu a power screwdriver. It displays part of the mechanism by which the screwdriver 
works, i.e., some of its temporally ordered behaviors.8 Such a partial description of 
a mechanism thus partially explains how the screwdriver works and realizes its 
product function. I’ve argued elsewhere that an important role of design 
representations is their ability to offer counterfactual understanding in terms of 
offering answers to what-if-things-had-been-different questions (van Eck 2015b; cf. 
Woodward 2003). For instance, returning to our screwdriver example, what would 
happen when say, some specifics of the conversion of electricity into torque were to 
be changed, say, when the function ‘regulate electricity’, or perhaps more precisely 

7 I use the term design representation in a broad sense, which may include models qua diagrams, 
physical models, drawings, cardboard models, etc. In addition, design representations may refer to 
extant artifacts as well as designs of to-be-built artifacts. Only the former have truth conditions; the 
latter cannot be assessed in terms of alethic criteria (see note 9).
8 The concept of ‘function’ is used with different meanings in engineering design, notably ‘pur-
pose’, ‘effect of behavior’, and ‘intended behavior’. Product and basic functions in the Functional 
Basis method refer to ‘intended behaviors’ (Vermaas 2009; van Eck 2011).
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‘voltage regulation’, were to be fulfilled by a ‘voltage regulator’ rather than a 
‘capacitor’ (cf. Fig. 2).9

Models that include descriptions of spurious components of mechanisms – be it 
spuriously identified user actions, causal influences, or irrelevant parts as genuine 
components  – partially fail with respect to this role. Spurious aspects procure 
incorrect understanding or none at all. For instance, asking how changes in the rate 
of torque dissipation affect the overall function of the screwdriver to drive/remove 
screws is an ill-posed question. Torque dissipation is irrelevant for understanding 
the screw driving mechanism of the artifact, hence no explanatory traction is gained 
by an inquiry into interventions on its rate with respect to the driving of screws.

Consequences of asking the wrong what-if questions with respect to the effects 
that interventions on user actions and causal inputs have are far more serious. 
Interventions that change the values of these parameters, of course, often have an 
effect on overall mechanism function, but is it crucial to know the nature of that 
effect. Changes in overall device function that result from changes in user actions or 
causal inputs but are incorrectly taken to result from changes to device functions, 
gives incorrect understanding of the workings of mechanisms. Misreading changes 
to an artifacts’ mode of deployment as changes to its mechanism is nothing short of 
a category mistake. Redesign/optimization efforts, inter alia, are compromised if 
these different issues are lumped together, since:

Giving good explanations is tightly coupled with our ability to manipulate and control the 
world […] The better we understand the results of various manipulations on some system, 
the better we can explain how it works. And the better we understand how to control a 
system by manipulating its parts, the better we can design and build a mechanism with the 
precise capacities we desire (Calcott (2014, p. 296).

If, however, interventions on component device functions are collapsed with 
interventions on modes of deployment we have poor explanation and understanding, 
and designing and manufacturing are then the worst for it.

There is another way in which mutual manipulability can be of use in design 
optimization: robustness testing.

9 Although the truth makers of answers to these questions are facts about artifacts that in a design 
phase still have to be build (and interventions on them, such as the replacement of components), 
answers can still be given to these questions in the design phase, the plausibility of which derives 
from sound knowledge of past designs, artifacts that have been built in terms of these designs, and 
scientific and technological principles governing them. Design models or representations thus 
assist in counterfactual understanding, and the understanding they procure in design phases can be 
assessed in terms of their plausibility. Alethic norms do not govern such assessments in cases were 
the artifact has not yet been built/produced (nevertheless such counterfactual understanding may 
lead to improved designs when plausible answers to what-if questions result in the selection of 
other, better components in the design phase than the ones originally conceived of) (van Eck 
2015b).

D. van Eck



383

4.4  Design Optimization: Mutual Manipulability and Testing 
for Robustness

Both in (systems) biology and engineering design the notion of ‘robustness’ looms 
large. Robustness is a key property both in biological and engineering contexts for 
it is “a property that allows a system to maintain its functions despite external and 
internal perturbations.” (Kitano 2004, p. 826). Almost always, robust systems – ones 
resilient to perturbations to parts of the mechanism or the environment in which it 
functions  – require complex sub systems dedicated to counteract perturbations 
(Kitano 2004). This holds both for complex biological systems as well as (most) 
engineered systems. Think for instance of all the sub systems of an airplane dedi-
cated to counteract changes in order to make it fly in the appropriate manner.

Assessing or testing for robustness also plays a key role in design optimization 
(in redesign contexts). Otto and Wood’s (1998, 2000) method for reverse engineering 
and redesign captures this point vividly. As we saw, in this method, reverse 
engineering – mechanistic – explanation drives the subsequent development of a 
comparative analysis between an extant technical system and a to-be-redesigned 
one with respect to how well a capacity of a component contributes to a specific 
high level capacity. For instance, the comparison of how well the capacity of a 
specific extant wok bowl to conduct heat contributes to the system level capacity of 
the wok to provide uniform heat distribution vis-à-vis how well a novel redesigned 
wok bowl with different properties is expected to contribute to heat distribution 
(Otto and Wood 1998). A relevant component in such comparative analyses are 
robustness tests. For instance, testing whether the heating elements of an extant 
electric wok and/or novel prototype are able to stand prolonged high temperatures 
and do not break down (Otto and Wood 1998). We can make this testing for robust-
ness precise (and suggest testing procedures) in terms of mutual manipulability.

Mutual manipulability is, in addition to assessing constitutive relevance rela-
tions, also a means to test and compare whether engineered systems – extant ones 
and novel prototypes – are robust with respect to specific capacities, and to what 
extent.10 That is, mutual manipulability can be invoked to assess whether specific 
(constitutive) relationships between component capacities and system level capaci-
ties are invariant or stable across a range of interventions (cf. Woodward 2003) or, 
rather, are fragile and easily break down after interventions on either component or 
system-level capacities. Components figuring in unstable relations are fragile ones 
that require improving either through parametric modifications or component 
replacements (cf. Otto and Wood 1998, 2000). So mutual manipulability thus is a 

10 Since mutual manipulability concerns interventions on extant systems, I restrict the application 
of mutual manipulability to robustness testing to extant technical systems and novel physical pro-
totypes of technical systems. A lot of comparative work in Otto and Wood’s method (1998, 2000), 
in addition to comparing extant systems with novel physical prototypes, concerns the counterfac-
tual comparison between extant systems and conceptual redesigns with respect to the functional 
performance of extant and hypothesized components of these systems and redesigns. One cannot 
factually intervene on conceptual (re)designs of course.
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means to test and compare different (extant or prototypical) engineered systems and 
spell out which ones function better, i.e., are more robust, with respect to specific 
desired functionalities, say, a wok’s capacity to provide a uniform temperature dis-
tribution across the wok bowl (Otto an Wood 1998). Needless to say, such informa-
tion is vital for design optimization.

For instance, if cooking a number of times with a specific wok (a range of inter-
ventions on the wok) quickly results in deformations on the wok surface due to 
which it then conducts heat in sup optimal fashion, and in turn uniform temperature 
distribution fails to be fully achieved, a change of materials, or properties of these 
materials of which the wok bowl is made, seems called for. Vice versa, one may 
track the effects of systematically changing, i.e., carrying out a range of interventions 
on, the thickness of specific wok bowls with respect to uniform temperature 
distribution; as it happens, thicker bowls contribute positively to this high level 
capacity since the capacity to conduct heat is improved when having thick rather 
than thin bowls, the former contributing better to uniform heat distribution across 
the bowl (cf. Otto and Wood 1998). Mutual manipulability is especially relevant for 
this testing since it gives, when extended with the fat handedness criterion, a handle 
on constitutive vs. causal relevance and on the robustness of constitutive relations.

5  Outlook and Conclusions

We have seen that import of concepts from the philosophical literature on explana-
tion – here, mutual manipulability – has relevance for the testing of (engineering) 
design methods (cf. van Eck 2014). This connection also has relevance for the phi-
losophy of explanation. One recent project at the interface of biology and engineer-
ing concerns elucidating, and re-characterizing, the nature of the relationship(s) 
between these domains (Calcott 2014; Levy 2014; Calcott et al. 2015). Historically, 
processes of designing have been likened to biological evolutionary processes 
(Calcott 2014). Such ‘adaptionist’ thinking has recently been criticized for provid-
ing misleading characterizations of (engineering) designing and, in effect, obscur-
ing import commonalities between biology and (engineering) design (Calcott 2014). 
One important commonality that has been overlooked concerns the notion of 
“evolvability” or modifiability that is common to the development of both biologi-
cal and engineered systems. As Calcott asserts:

Complex integrated systems, whether evolved or engineered, share structural properties 
that affect how easily they can be modified to change what they do (Calcott 2014, p. 294).

Evolvable properties refer to features that affect how capacities of systems, engi-
neered and evolved, change over time. Interestingly, although philosophy is only 
recently picking up on this theme, biologists and engineers alike have been stressing 
such joint principles governing change for more than a decade (e.g., Csete and 
Doyle 2002; Kitano 2004; Tomlin and Axelrod 2005). Modularity and robustness 
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are two features that have gotten substantial attention in this context. Calcott (2014) 
analyzed this common core in the context of biology and software engineering.

The analysis given in this chapter extends this connection between biology and 
electro-mechanical engineering design. As in biology, evolvability also plays an 
important role in the context of the reverse engineering and redesign of electro- 
mechanical systems. Good reverse engineering explanations provide insight into the 
structure of extant technical systems, making it possible to modify or adapt parts 
such that optimization of system functionality ensues (cf. Sect. 4). Modularity here 
looms large of course, for this system feature makes it possible to optimize or 
change parts without affecting other functionalities of the system (in negative 
fashion). Ease of evolvability or modifiability is thus a desirable feature of technical 
systems, and good reverse engineering explanations, by highlighting the modular 
architecture of the functionalities of (genuine) constitutive parts, make it possible to 
evolve or optimize such systems.

This extension of the connection between biology and engineering, under the 
rubric of evolvability, is based on this chapter’s main objective of elucidating the 
fruitful interplay between philosophy of (scientific) explanation and engineering 
design, specifically with regard to the testing of engineering design methods. As we 
saw, the mechanistic concept of constitutive relevance and its assessment in terms 
of the mechanistic mutual manipulability account, gives means to test the goodness 
of reverse engineering and redesign practices and the content of design representa-
tions resulting from them.

I suspect or at least hope that this is only the beginning. The philosophy of scien-
tific explanation offers a rich source of diverse models of explanation that might 
prove relevant in the further elucidation and testing of design methods.

Acknowledgments I thank Pieter Vermaas for useful comments on previous versions of this 
chapter.
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aspects, but share the same core: the centrality of human experiences.
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1  Introduction

The Bologna process, initiated in 1999, propelled an ongoing reform of European 
higher education. One of many practices that the Bologna process has instigated, is 
the integration of design schools – formerly belonging to a polytechnic or beaux- 
arts tradition – into academia. This presents different kinds of challenges to univer-
sities and design schools, but has also prompted different design researchers to 
reflect about the identity of their disciplines and fields of knowledge. Interior archi-
tecture is a relatively young discipline (cfr. Dickinson et al. 2009), which still lacks 
a specific body of knowledge, especially in relationship to architecture (Abercrombie 
1990; Clemons and Eckman 2008, 2011; Edwards 2011). The process of integrating 
into a university context therefore provided an almost existential framework.

Starting from these premises, it is not surprising that research in interior architec-
ture typically and mainly has relied on theoretical and methodological knowledge 
of relevant adjacent disciplines. By using information from these disciplines, 
researchers in interior architecture strive to add to design knowledge (Petermans 
and Van Cleempoel 2010). Indeed, until relatively recently, reflecting on interior 
environments was not regarded as a subject in its own right, but rather as an adjunct 
to architecture or an extension of decoration. During the last decades however, 
activities relating to ‘interior architecture’ or ‘interior design’ have become more 
accessible and visible. With interior architects worldwide, both in academia and the 
professional field, applying and producing domain-specific knowledge and devel-
oping their body of theory, the discipline is emancipating and growing more inde-
pendent. In academic research in interior architecture, this is reflected in a very 
recent growth in publications contributing to the discipline’s body of theory. 
However, up to date, there are no overarching theories or guidelines as to how inte-
rior architecture as a domain should be approached in order to capture its distinct 
nature. Different approaches seem possible – and often, also desirable.

Interior architecture as such requires input from diverse areas of interest: human-
ities, social sciences and applied sciences all affect the practice of designing interi-
ors (Clemons and Eckman 2008, 2011). Research in interior architecture and the 
construction of its body of theory should therefore also express this interdisciplin-
ary character. However, the epistemological foundations of these various compo-
nents tend to differ quite strongly and so do various research approaches within 
these disciplines themselves. In this chapter, we firstly reflect on the issue of iden-
tity, that is, interior architecture as a distinct discipline. Next, we elaborate on diver-
sity, i.e., different approaches employed within the discipline for performing 
research. We contrast two ‘lenses’ for doing research in interior architecture that 
differ in various aspects, but do share the same core: the centrality of the human 
perspective. Indeed, in line with other researchers before us (e.g., Abercrombie 
1990; Bollnow 2011), we put forward a more human-centered approach in interior 
architecture; an approach inspired by phenomenology, which takes human experi-
ences as the philosophical starting point of research in interior architecture. As will 
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be demonstrated later on, Foucault’s critical revaluation of phenomenology was 
particularly inspiring in this respect.

The core idea proposed in this chapter, is that the human dimension of design, 
that is, the particular attention for the interaction between user, designer and space 
is a crucial and distinguishing component in the design and understanding of an 
interior environment.

2  The Identity of the Discipline of Interior Architecture

During the last decades, theory of interior architecture has received increasing 
attention, although it was argued that it lacked a specific body of knowledge espe-
cially in relationship to architecture. At the same time however, academics in archi-
tecture noticed that existing academic architectural knowledge hardly filtered down 
to practicing architects (Neuckermans 2004). Aiming to assure that academic 
knowledge can be transmitted to interior architectural practice, while in the mean-
time aiming to support the development of the discipline’s body of knowledge, 
Edwards (2011) pleas for combining the advancement of the discipline’s theoretical 
knowledge base with insights into actual design practices. We agree with Edwards’ 
point-of-view, but we also want to add an element to the discussion: taken into 
account the wide spectrum of interior architectural design practice, it can be argued 
that theory of interior architecture needs to reflect this diversity, both thematically 
and methodologically, without neglecting the human dimension of design. Therefore 
in this section, we first discuss what interior architecture entails, and what research 
in interior architecture focuses on so as to come to discussing the current ‘identity’ 
of the discipline. Next, we argue how, in our view, research in interior architecture 
can be strengthened in an effort to also reinforce this identity.

2.1  What Is Interior Architecture?

To date, there seems to be a semantic discussion regarding the question of which 
label, ‘interior architecture’ or ‘interior design’, best characterizes the activities 
which are key to the discipline.

Brooker and Stone (2007: 126) suggest that interior design is ‘an interdisciplin-
ary practice that is concerned with the creation of a range of interior environments 
that articulate identity and atmosphere, through the manipulation of spatial volume, 
placement of specific elements and furniture and treatment of surfaces’. According 
to Edwards (2011), this definition emphasizes the link between the space, the mate-
rials and objects used in the process of designing the space, and the user. Interior 
design in the strict sense usually entails projects that require little or no structural 
changes to the existing building, although there are exceptions (Brooker and Stone 
2007, 2010).
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Regarding interior architecture, Brooker and Stone (2007: 126) state that it ‘is 
concerned with the remodelling of existing buildings and attitudes towards existing 
spaces and structures, building reuse and organisational principles. It bridges the 
practices of interior design and architecture, often dealing with complex structural, 
environmental and servicing problems’. This definition entails that interior architec-
ture encompasses designing interiors for domestic, recreational and business usage, 
whereby architectural processes and principles can be applied (Edwards 2011).

As the definitions reveal, interior design and interior architecture can be considered 
as ‘specialisms’ within the practice of designing interiors. There are, however, regional 
differences. Edwards (2011: 2), for example, states that ‘in mainland Europe, the 
interior architect generally undertakes the type of work that in North America would 
be recognized as interior design’. As such, the differences that Brooker and Stone 
(2007) identify between what they label as ‘interior design’ and ‘interior architecture’ 
seem to be rather small. During the last decade, also in North America, the topic of 
how to describe most appropriately the activities undertaken by people who work with 
interiors continues to be a point of attention, with continuously more people seeming 
to prefer the label of ‘interior architecture’ (Carll White 2009).

2.2  Research in Interior Architecture

Taking into account the early stages of theory building and research in interior 
architecture, we first consider the broader epistemological framework of research 
by discussing a concise scheme put forward by Groat and Wang (2013).

Groat and Wang (2013) emphasized that every act of research is unavoidably 
framed by a particular system of inquiry, because all researchers make assumptions 
about the nature of the world and how knowledge about aspects in the world around 
them can be gathered. They introduced a figure (see Fig. 1) that illustrates how a 
choice for a particular ‘system of inquiry’ (sometimes this is also labelled a ‘para-
digm’ or ‘worldview’, e.g., post-positivism) has repercussions for the ‘school of 
thought’ that inspires researchers. In this framework, phenomenology for instance 
is a ‘school of thought’ that has profoundly influenced research in various scientific 
disciplines, among which interior architecture. A particular ‘school of thought’ can 
in turn influence researchers’ choice for concrete research ‘strategies’ and ‘tactics’ 
to set up research in interior architecture. ‘Strategies’ here concern the overall 
research plan or structure of the study, whereas ‘tactics’ relate to the actual research 
method(s) to be employed in order to answer the proposed research question (Groat 
and Wang 2013).

Studying how users experience a particular interior environment can be done 
from multiple angles. Generally, as Fig. 2 demonstrates, three research paradigms 
have been distinguished: qualitative research, quantitative research and mixed 
methods research (Creswell 2003; Johnson 2007).1 Comparable to Groat and 

1 Mixed methods have reached maturity in the last decade (Creswell 2003).
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Fig. 2 Overview of different research paradigms
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Wang’s characterization, each of these major paradigms includes assumptions, prin-
ciples and values concerning methods of doing research (e.g., experiments, ethnog-
raphy), methods of data collection (e.g., interviews, questionnaires) and related 
philosophical issues (Morgan 2007). In the past, researchers often were considered 
as being representatives of the qualitative or quantitative research paradigm. Today, 
the situation has become less clear-cut, as ‘the best that can be said is that studies 
tend to be more quantitative or qualitative in nature’ (Creswell 2003: 4).

According to Creswell (2003), three factors influence the ultimate choice for a 
particular research approach. First, the research question and the general research 
goal of the study. Certain types of research problems require specific research 
approaches (Creswell 2003). For instance, to find out which factors are the best 
predictors of particular outcomes, a quantitative research approach seems the most 
appropriate. On the other hand, to investigate a subject which has not been explored 
in its full detail yet, a qualitative approach seems to be more suitable (Ritchie and 
Lewis 2003). Mixed methods research, then, combines aspects of qualitative and 
quantitative research. This seems to be the appropriate research approach when a 
researcher for instance not only wants to develop a detailed understanding of the 
research problem, but also wants to generalize the findings to a population. Second, 
the researcher’s personal training and experience usually also play a role in the 
choice for a particular research paradigm. Third, when deciding on the choice for a 
particular research paradigm, researchers also take into account the audience to 
whom they report their research findings. Audiences can range from professors over 
colleagues in design practice to journal editors. Together with the earlier discussed 
factors, the experiences of these audiences will help to guide the involved researcher 
to choosing a particular research paradigm.

Qualitative research has a long history in the humanities. As Fig. 3 illustrates, in 
the course of the twentieth century, different ‘schools’ of qualitative research have 
emerged (Ritchie and Lewis 2003; Snape and Spencer 2003).

Researchers, influenced by symbolic interactionism, are convinced that people 
act according to the meanings things and other people have for them. These mean-
ings come forth from social interaction and are modified via interpretation. In their 
research projects, symbolic interactionists thus focus on exploring behaviour and 
social interaction, in order to find out how people react to their environment. 
Constructivist researchers highly value the thought that knowledge and reality is 
constructed by human thinking. As a consequence, researchers working in this tra-
dition concentrate on revealing these constructed realities through the shared inves-
tigation (researchers and participants) of meanings and explanations. Researchers, 
working in critical theory, examine and criticize society and culture. In general 
terms, their research projects often aim to identify ways in which material condi-
tions (e.g., economic, political, gender, ethnic) influence beliefs, behaviour and 
experiences (Snape and Spencer 2003).

Taking into account that we aim to do research on experience in a way that 
appeals to our holistically inspired design peers, we are particularly inspired by the 
phenomenological and ethnographic school of thought. From all disciplines where 
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holistic thinking has penetrated throughout time, phenomenology and Gestalt think-
ing offer holistic perspectives which help to understand the dynamic relations 
between designers, their creations, and those who use them.

2.3  Strengthening the discipline’s Identity: An Explicit Focus 
on Exploring the Human Perspective

Designing interiors implies taking into account issues and reflections originating in 
humanities (e.g., philosophy, history), social sciences (e.g., sociology, psychology), 
the arts, architecture, and various applied sciences (e.g., environmental studies, 
technology and ICT). As these branches impact on interior design practice, it is 
evident that researchers focusing on the development and further growth of the body 
of theory of interior architecture seek and also find inspiration in these disciplines. 
However, we argue that not only an outline of the unique identity of the discipline 
is slowly emerging with at its core the centrality of the human perspective, but also 
that this identity, this unique human perspective on interior spaces, can be further 
strengthened by stimulating research approaches which also embrace this particular 
perspective.

Designing interior spaces always entails an interaction between a user, designer 
and a space, whereby the spatial design is (or, ideally should be) fostered via design-

Ethnography

Constructivism

Critical theory

Phenomenology

Symbolic
Interactionism

Qualitative
research

Fig. 3 Different schools of qualitative research (source: Snape and Spencer 2003)
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er’s dialogues with the concerned users, in an effort to take their experiences, wishes 
and longings into account in the design process. In this chapter, we focus on study-
ing human experiences in domestic spaces, as these concern the most intimate 
spaces with which interior architects work. This brings about numerous challenges, 
both in terms of design research and the practice of interior architecture.

The literature that will be used to develop our arguments and illustrate our point- 
of- view is studied from an interior architectural perspective, which, however, does 
not imply that some findings could not be valuable for the field of architecture as 
well.

In design practice, everyday interior spaces are constructed by focusing on 
human experiences. This perspective is evident in Bachelard’s work (1964/1994), 
who found a metaphor of ‘humanness’ in the house. He wrote (1964/1994: 4) ‘… 
our house is our corner of the world… it is our first universe, a real cosmos in 
every sense of the word. … If we look at it intimately, the humblest dwelling has 
beauty’. In his view, houses are not only a geometrical object that originates from 
the combination of different angles; on the contrary. Bachelard’s inquiry focuses 
on the house and different aspects related to the intimacy of domestic space. He 
elaborates for instance on the idea of a person’s room, not only as a physical space, 
but also as a space for reflection and recollection. In his view, a space is a symbol 
of one’s realness and certainty of being, and so, in his view, the poetics of a home 
place define us. Pallasmaa (2011) agrees in different publications (Pallasmaa 1995; 
2011). In The embodied image (2011), he indicates that architecture today is being 
threatened by two processes: instrumentalisation and aestheticisation. In his view, 
on the one hand, our materialist, secular culture is continuously considering build-
ings as mere instrumental structures without meaning, for the purposes of utility 
and economy. On the other hand, in order to appeal to people, architecture is 
increasingly turning to the fabrication of aestheticised images that have no roots in 
our existential experience and miss references to people’s authentic longings. 
Therefore he pleas that architecture needs to focus not only on providing shelter to 
people. Architects also need to reflect how buildings can become ‘externalisations 
of our imagination, memory and conceptual capacities’ (2011: 119), as they help 
to structure our experiences and allow us to give meaning to them. Borch (2014) 
concurs by emphasizing the (re)turn towards the importance of atmosphere and the 
way people perceive or experience this in a spatial context. Although these con-
cerns stem from an architectural background, in our view, they are even more per-
tinent for interior architecture. This also resonates strongly in recent handbooks 
attempting to capture and define this new domain of interior architecture, such as 
Edwards (2011), who indicates that this trend truly relates interior architecture 
with attention for human aspects, issues and perspectives, or, in the words of 
Brooker and Stone (2010: 60), ‘The interior can be regarded as the narrative or 
backdrop to life. It is the manifestation of the occupier; … it expresses … the indi-
viduality of those who inhabit the space ‘.
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2.4  Phenomenology and Attention for Experience

To understand how interior architecture works, one has to take human experiences 
as a starting point, as the active participation of individuals gives shape, meaning 
and purpose to interior spaces (Edwards 2011). This brings us to phenomenology, 
as a very valuable approach to the analysis and understanding of interior environ-
ments. In this respect, the existential phenomenology of Maurice Merleau-Ponty is 
inspiring, as he focused on the experiences of concrete human beings in the concrete 
world. While phenomenology focuses on studying and describing reality as it 
emerges in concrete experiences (Seamon 2000), Merleau-Ponty made the human 
body the center of the experiential world and focused on studying people’s sensory 
experiences of the world (Pallasmaa 2005a, b). In his view, a human being can never 
experience things independent of his experience as a bodily engaged being in the 
world.

In his writings, Merleau-Ponty (1964: 48) also pointed to the simultaneity of 
experience and sensory interaction: ‘My perception is not a sum of visual, tactile, 
and audible givens: I perceive in a total way with my whole being: I grasp a unique 
structure of the thing, a unique way of being, which speaks to all my senses at once’. 
Without labelling it as such, Merleau-Ponty here refers to a ‘Gestalt’ way of think-
ing, which is a key issue for theorists and practitioners in interior architecture. 
Considering environments as a ‘totality’ or a whole where various elements interact 
and together emanate a ‘Gestalt’ environment, was introduced in the field by 
Norberg-Schulz (1988). By introducing the concept of ‘genius loci’, he brought 
phenomenological thinking to design theory overall, and into the architectural field 
in particular (Wang 2015). ‘Genius loci’ entails that every place has its own unique 
qualities, whereby these qualities altogether determine an environment’s character, 
and shape the place’s essence. In a ‘Gestalt’ environment, users experience the 
whole as more than the sum of its constituent parts (Norberg-Schulz 1988). 
Approaching architectural design via a phenomenological lens thus allows to truly 
take the interdependent relationship between Bachelard’s concept of ‘humanness’ 
and the world into account. These reflections demonstrate in what way phenomeno-
logical writings have had a major impact on architectural thinking and architectural 
theory.

In design practice, the ‘Gestalt’ way of thinking is also evident: interior archi-
tects look at interiors as Gestalt environments, which continuously interact with 
their users (Cupchik and Hilscher 2008). The importance of this concept demon-
strates that spaces which need to be designed or studied empirically, need to be 
approached as holistic totalities, since the experience of the actual, ‘total’ environ-
ment will determine how a person feels and behaves in a space.

In addition, also the work of Michel Foucault is highly valuable to analyzing and 
understanding interior environments. However, the work of Foucault radically chal-
lenges the human-centered approach that phenomenology takes as its starting point, 
with the individual consciousness as the autonomous origin of experience. We want 
to argue that this critique is very relevant, but does not invalidate a  phenomenological 
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approach based on subjective human experiences, rather than on strictly quantifi-
able, objective parameters.

For Foucault, the ‘human perspective’ of phenomenology is an ideological con-
struction that belongs to the modern episteme, the specific field of knowledge that 
structures our contemporary subjective experience. Foucault argues that individual 
experiences are always embedded in a discursive formation that renders them intel-
ligible. In modernity, Foucault argues, the central conceptual figure in this frame-
work is ‘man’, an epistemological invention of the human sciences, defined and 
determined by labour, language and the body. These sciences turned the human 
being into an object of research, whose ‘true nature’ was to be studied and discov-
ered by economics, philology, and biology. ‘Man’ became the central object of 
research, and the research results were used, explicitly and implicitly, to define ‘nor-
mal’ human behaviour (see Foucault 2002). This implies that if we want to focus on 
the human dimension of design, we should also take into account how we as ‘human 
beings’ have been ‘invented’, ‘designed’ by the discourse of the human sciences. 
Foucault’s caveat is particularly relevant for studies in interior design, precisely 
because the emergence of the modern interior coincides with the conceptual ‘inven-
tion’ of man at the end of the eighteenth century. Human behaviour, including its 
practices of living and dwelling, became the focus of scientific research, and the 
results of that research were used to legitimize the design of human dwelling, both 
public and private. Human sciences like psychology, biology, sociology and eco-
nomics provided the framework for a view on dwelling and working based on eco-
nomic efficiency, hygiene, and psychological and societal needs. They became the 
epistemological legitimation of a process of normalisation and standardisation in 
western societies, in which any serious deviance from the norm had to be corrected 
and adjusted. For Foucault, it is therefore not only the interaction between user and 
space that is crucial to understand interior environments; one should also take into 
account the role of discourse in this interaction. The subjectivity of the user is a 
secondary effect of both discourse and architectural design, as the spatial expression 
of such a discourse. In his Surveiller et punir: Naissance de la prison (1975), 
Foucault gives the example of the panopticon, a kind of prison typology designed 
by Jeremy Bentham. In the middle of the prison there is a watchtower, encircled by 
the individual cells of the prisoners. This allows the guard in the centre to observe 
each individual cell, leaving no possibility for the prisoners to hide from a control-
ling gaze that they themselves do not see. ‘They are like so many cages, so many 
small theatres, in which each actor is alone, perfectly individualized and constantly 
visible. The panoptic mechanism arranges spatial unities that make it possible to 
see constantly and to recognize immediately. (…) Visibility is a trap.’ (Foucault 
1977: 200). Obviously, the supervisors cannot observe each prisoner all the time, 
but the simple fact that one is never sure if one is looked at or not, suffices to control 
the behaviour of the prisoners. The panopticon is the extreme architectural realisa-
tion of the desire of the human sciences to make everything visible, accountable, 
and controllable. Not only prisons, but also schools, factories and to some extent 
also private interiors became the focus of a permanent surveillance, based on assess-
ments, surveys, evaluation, monitoring. In our current society the panopticon has 
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become the default typology. Whereas in the disciplinary society the controlling 
gaze was limited to specific places, like prisons, schools, mental asylums or work-
ing spaces, in what Deleuze calls the contemporary ‘societies of control’ the panop-
tical gaze is everywhere, due to technological innovations (see Deleuze 1992).

The panopticon serves a specific exercise of power which Foucault called ‘bio- 
power’, and which has replaced in Europe the older pastoral power of the Church 
as a way to control both the individual and the population: ‘It was no longer a 
question of leading people to their salvation in the next world, but rather ensuring 
it in this world. And in this context, the word salvation takes on different meanings: 
health, wellbeing (that is, sufficient wealth, standard of living), security, protection 
against accidents. A series of ‘worldly’ aims took the place of the religious aims of 
the traditional pastorate’ (Foucault 1983: 215). In such a society, the figure of the 
priest has been replaced by the manager, the consultant, the technocrat and the 
expert: all working to optimize the organisation of labour, of recreation, of dwell-
ing, based on what the human sciences implicitly have defined as normal human 
behaviour. As a Nietzschean, Foucault wants to go ‘beyond good and evil’, so his 
analysis of bio- power should not be interpreted as a simplistic rejection of it. But 
what Foucault does point out is the totalising nature of this bio-power, by a system 
of constant surveillance, its effort to make everything transparent, visible and mea-
surable. Bio- power is virtually everywhere, and this makes it so difficult to notice 
its impact on the formation of subjective, individual experiences. Of course, a phe-
nomenological, human-centered approach that focuses on wellbeing can critically 
address the negative symptoms of this culture of ‘transparency’ and ‘efficiency’, 
and its impact on the perceived quality of interior environments, the increase in 
social anxieties, uncanny feelings, fatigue, stress, burn-outs etc. A good example of 
this is the work of Pallasmaa mentioned earlier: his texts provide us with a very 
relevant critique of the dominance of a visual and instrumental approach to archi-
tecture (Pallasmaa 2005a) and the lack of imagination, of sensuality in modern-day 
architecture (Pallasmaa 2005b, 2011). But precisely because it takes the subjective 
experience as its starting point, it cannot address what precedes this subjectivity, its 
structural ‘formation’ as a modern subject in the society of control, which is 
already a form of disciplinary normalisation, and an implicit definition of what, 
e.g., ‘happiness’ should mean in a specific system of values. It overlooks the dis-
cursive framework that has created this individualised, meritocratic performing-
subject that suffers from the social and physical design of the interior environments 
in which he dwells (see, e.g., Verhaeghe 2014; Han 2015). Following Foucault, we 
should not forget that the ‘inner perspective’ of phenomenology is precisely part of 
a broader discursive field that wants to explore the nature of ‘man’. In a way, phe-
nomenology too wants to discover a ‘hidden dimension’ of human existence, and 
is thus itself a form of panopticism. The desire to make everything visible, even 
such ephemeral things like personal imagination, experiences, moods and affects, 
runs the risk of mobilizing these subjective experiences to control individuals, to 
‘normalise’ their behaviour.

Foucault’s work urges us to keep in mind the historical and discursive nature of 
‘subjective experience’. It makes us aware of the implicit normative aspects of 
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research in interior architecture and the danger of naturalising a specific contempo-
rary discourse on dwelling, well-being and subjectivity. The active participation of 
(future) users in the research process can be one possible way to avoid this. By 
allowing them to express, verbally or visually, their outlook on the built environ-
ment in which they live or want to live, a specific normative discourse can be chal-
lenged. But even such an approach has to take into account the dangers of a panoptic 
desire to know, and the possible risk of turning this knowledge into a form of bio- 
power, even with the best of intentions from the part of the researcher. Another way 
to integrate Foucault’s critique into a phenomenology of the interior, is to explore 
the possibility of exploring and integrating the kind of experiences that go beyond 
‘normal’ subjective experience. As we will try to argue, artistic research offers the 
possibility of such an experimental exploration of other modes of existence.

It is clear that phenomenology has an added value for research in interior archi-
tecture because it provides not only a valuable conceptual frame of reference, but it 
also offers levers towards research methodology which can assist researchers in 
interior architecture to examine spatial, experiential, environmental or architectural 
dimensions of life. In addition, phenomenological research in interior architecture 
can focus on revealing aspects with regards to experiences and our relationships 
with physical and spatial environments which typically would remain unnoticed if 
not studied via this particular frame of reference. Such information can conse-
quently be of high relevance for designers in practice (Seamon 2015), all the more 
because it provides a particular lens to discuss issues which designers encounter 
regularly in their daily design processes (Wang 2015).

3  Diversity of Research Approaches in Interior Architecture

Figures 2 and 3 which were discussed in Sect. 2 already concisely pointed to the 
diversity of research approaches possible for doing research in interior architecture. 
Taken into account our focus on the human perspective, and our inspiration in phe-
nomenology, Sect. 3 discusses methodological repercussions that phenomenology 
can have for research in interior architecture. We propose two approaches for doing 
research in interior architecture, both framed within this school of thought of phe-
nomenology, and differing in various aspects, but that do share the same core: the 
centrality of the human perspective. First, we describe ‘Design for Human 
Flourishing’ as a research and design approach that focuses on the contributions of 
interior architecture to help people to be or become happy or happier in the environ-
ments wherein they reside. Next, we propose an arts-oriented approach towards the 
study of interiors as a way of thinking in and through images and spaces. This 
approach also takes ‘human experience’ as a starting point, but tries to integrate the 
poststructuralist critique of phenomenology by keeping in mind the discursive, his-
torical dimension of human experiences. Artistic research can offer a way to explore 
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what remains ‘outside’ the ideological framework that constitutes our contemporary 
subjectivities, and as such, it offers a valuable supplement to a more classical phe-
nomenological approach to interior environments.

3.1  Studying Interiors Inspired by Phenomenology

In 2009, Poldma and Thompson indicated that interior spaces should be studied as 
the ‘dynamic backdrop of human activity’ (468) whereby researchers should pay 
attention to conversations, perceptions and experiences of the stakeholders who are 
involved in the design process, which inevitable have subjective and tacit character-
istics (Nelson and Stolterman 2003). Both in a literal and non-literal sense, the 
voices of these stakeholders are key to gain insight in experiences that people 
encounter in physical and social environments. Research that aims to elaborate 
stakeholders’ voices is highly valuable for interior architecture, because answering 
the question of how people use and experience a space is essential for the relative 
success of a particular interior architecture project (Poldma 2015).

Trying to understand the complex nature of experiences in designed environ-
ments, it is necessary to look for research approaches which rely on entering peo-
ple’s natural life worlds while aiming to interpret the complexity of human 
experiences.

In the last few decades, phenomenology has often been connected with the con-
ceptual and methodological possibilities of qualitative research (see Seamon 2000 
for an elaborate overview). As discussed in Sect. 2, qualitative research has a long 
tradition in human sciences, where different researchers (e.g., Ritchie and Lewis 
2003; Snape and Spencer 2003) have thought about clustering qualitative research 
approaches into separate groups. One of these groups concerns ethnography.

Researchers applying ethnographic research approaches are convinced that what 
individuals believe, understand and act upon, cannot be detached from its context 
(Riemer 2008). As ethnography takes place in the real world, it seems a valuable 
research approach to offer well nuanced insights into design practices. In that way, 
ethnography’s task is ‘not only to watch, but also to decode human experience’ 
(Mariampolski 1999: 18). Classically, ethnographic research is inspired by phe-
nomenology, whereby ethnographic approaches aim to understand the insiders’ per-
spective of reality (Fetterman 2008). As a consequence, it seems particularly well 
matched with viewpoints of researchers and practitioners in interior architecture, as 
discussed above.

Evidently, there is a wide scope of ethnographic research approaches, i.e., strate-
gies and tactics, possible for doing research in interior architecture. In discussing 
‘Design for Human Flourishing’ in the next section, we elaborate about the use of 
photo-elicitation, that is, a visual ethnographic research approach.
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3.2  Design for Human Flourishing

3.2.1  Experience, Wellbeing, Happiness

As discussed earlier in this chapter, a current key question in different design disci-
plines among which interior architecture, is how people experience designed envi-
ronments (see for instance, Petermans et al. 2013; Hassenzahl et al. 2013; Petermans 
and Pohlmeyer 2014). If this question is taken one step further, one can ask: can 
design empower people to flourish in the environments which they occupy, and in 
which they live, work and/or play? Can design stimulate them to undertake activi-
ties that contribute to their subjective wellbeing?

Such questions still go beyond most current common beliefs in design disci-
plines such as interior architecture, although the issue starts to surface. For instance, 
with regards to reflecting on interior architecture and the contribution that this dis-
cipline might have for wellbeing and happiness, Smith et al. (2012: 2) stated ‘his-
torically, wellbeing and interior design have been linked through the creation of 
hospitals, doctors’ surgeries and other related facilities for health care and treat-
ment of illness. Recent trends in interior architecture have broadened the scope 
beyond the medical model of treating the sick, aged and disabled to the wellbeing of 
all people in their everyday environments’ (Smith 2011).

In discussions concerning people’s wellbeing, however, up to date, interior archi-
tecture still often goes unnoticed. The issue itself, however, is becoming more and 
more important. ‘Happiness’ and ‘wellbeing’ after all are major, if not the ultimate 
goals, for every human being.

To date, researchers from diverse disciplines have tried to point to the essence of 
wellbeing and happiness. Different philosophers, theorists and researchers from 
psychology, economics and neurosciences are interested in happiness, and also the 
last few years, different researchers from various design disciplines have begun to 
investigate whether their discipline can contribute to the happiness of people – and 
if so, what this contribution can look like or how it can be set up or produced. 
Although there is no consensus to date relating to the conceptualization of wellbe-
ing and happiness (Lee et al. 2011; Desmet and Pohlmeyer 2013; Petermans and 
Pohlmeyer 2014), what different researchers seem to agree about is firstly, that hap-
piness is determined for a large part by genetics (50%), life circumstances (10%) 
and intentional activities (40%) (Lyubomirsky et al. 2005; Lyubomirsky 2008). The 
fact that people can influence their happiness by focusing on the set-up of inten-
tional activities, creates tremendous opportunities for design in general, and for 
interior architecture in particular.

A second point of agreement among various researchers is that happiness and 
wellbeing have an objective and a subjective component (Veenhoven et al. 2014; 
Petermans and Pohlmeyer 2014; Petermans and Nuyts 2016) (that is, objective and 
subjective wellbeing). Objective wellbeing can be understood as the degree to 
which external conditions – that can be objectively assessed – for having a high 
quality of life are met (Constanza et al. 2007). Subjective wellbeing can be generally 
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 understood as people’s self-reported evaluations of their lives as a whole. Subjective 
wellbeing can lead to human flourishing if several wellbeing components, such as 
positive emotions, engaging activities, positive relationships, and meaning are 
present in combination (Seligman 2011; Huppert and So 2013; Desmet and 
Pohlmeyer 2013).

When thinking about wellbeing from an interior architectural perspective, one 
can thus consider the ‘objective conditions’ of a designed space, as well as people’s 
subjective experiences herein. Without neglecting the contribution of objective con-
ditions of wellbeing, it is valuable to study how a designed space can support people 
to engage in or to relate to activities that add meaning and pleasure to their life. Such 
activities can in turn lead to sustainable increases in happiness (Lyubomirsky et al. 
2005; Sheldon and Lyubomirsky 2006).

In the field of ‘Design for Human Flourishing’, various research approaches or 
‘tactics’ (see Fig. 1) can be employed in order to formulate answers to particular 
research questions, ranging from historical research, literature review, quantitative 
research to qualitative research. In what follows, we chose to elaborate one particu-
lar qualitative and ethnographic research approach that seems highly valuable to 
gain insight in this topic of inquiry: photo-elicitation.

3.2.2  A Visual Research Approach to Study Design for Human 
Flourishing

In today’s society, the experiences that people have, or should have, at particular 
places has become a very important aspect of the design brief and consequently, the 
design process, of many architects and interior architects. However, experience and 
subjective wellbeing as such are very abstract concepts to work with; they are full 
of subject matter, but it is very difficult to grasp the exact contents of a person’s 
experience and subjective wellbeing in a designed environment (Petermans 2012; 
Petermans and Pohlmeyer 2014). To overcome this difficulty with which various 
designers are struggling today, in this section we elaborate on the use of a visual 
research approach called ‘photo-elicitation’, as we believe that this particular 
research tactic can be truly inspiring for interior architects and support them in their 
design projects.

3.2.2.1 Visual Research

According to various authors (Harper 2002; Prosser 2007; Schroeder 1998, 2002), 
visual research can contribute to understanding both the symbolic and physical 
meanings of the built environment. Since Wagner’s (1979) work on photography as 
a research method, different researchers have demonstrated an interest “in handing 
the camera to those whose lives we wish to explore…because photography offers 
opportunities for research participants to express their subjectivities as  – quite 
literally  – their view of the world” (Warren 2005: 865). From the first use of 
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photography as a research method, visual research methods succeeded in disciplines 
with traditional ethnographic histories such as anthropology and sociology (Berg 
2008). Relatively recently, also researchers in design disciplines have come to 
acknowledge the value that visual research might have for their field of knowledge.

Within the domain of visual research and its methodology, researchers (Harper 
2002; Warren 2005) have identified different visual research approaches, such as 
using images to help participants to express their feelings, beliefs, perceptions and 
experiences, either as an aid to verbal narrative, or in place of it. One of these 
research approaches is “photo-elicitation”.

3.2.2.2 Photo-Elicitation

Photo-elicitation refers to a visual research approach in which a researcher asks 
participants to take photographs in a particular environment in an effort to help them 
to capture some or multiple aspects of their experiences in the concerned environ-
ment (Warren 2005). Afterwards, the photographs are inserted into a research inter-
view, and as such act as a communication bridge between the interviewer and the 
interviewee as they help the interviewees to explicate their thoughts, feelings and 
experiences about the research topic in question in the course of the interview.

Collier (1957) initially proposed its use in social science research, but the steady 
growth of interest towards photo-elicitation as a research methodology has been 
stimulated by various developments. First, there is everyone’s growing and every-
day exposure to and immersion in multiple visual signs, images and photographs. 
This makes photo-elicitation a research approach that is close to people’s life-world 
and their everyday practice of life. Second, the interest in photo-elicitation can be 
explained by the influence of postmodernist thinking in social science, which pro-
vides methodological underpinning for visual research, as this research approach 
helps to overcome problems that research participants might experience with 
regards to articulation and discourse in other, more traditional research approaches 
(Pink 2015). Third, Warren (2005) indicates that for various researchers, issues such 
as reflexive practice, subjectivity, and immersion in the worlds which they research 
are important. The subjective nature of photography lends itself particularly well to 
take such issues into account, as “the photograph almost literally acts as a lens 
through which we see what others ‘see’ and importantly, deem important enough to 
‘capture’ with a camera” (Warren 2005: 866).

Photo-elicitation can help to make the use, experiences and wellbeing of people 
in a space tangible for designers and design researchers. Recently, Doyle et  al. 
(2015) for instance used photo-elicitation in a research project wherein she aimed to 
gain insight in aspects of home life of ordinary people, their home experiences, 
wellbeing, and daily routines in their respective home environments. Research par-
ticipants for instance came up with images concerning positive issues of their home 
life, which often related to children, pets, hobbies or relaxing activities. Images 
relating to negative issues concerned household chores or disorderly spaces at 
home. Starting from these concrete visual stimuli prompted participants to elaborate 
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in an interview on personal frustrations or other emotions, and allowed them to 
reflect to what extent such concrete, tangible issues contributed to their home expe-
riences and wellbeing. Doyle et al. (2015) thus learned that offering the participants 
this creative task, and engaging them in the research, made them emotionally con-
nected and enabled them to reflect about otherwise probably unconsidered issues of 
domestic life at home.

3.2.2.3  Added Value of Photo-Elicitation for Strengthening the Knowledge 
Base of Interior Architectural Theory and Practice

As Doyle’s research illustrates, gaining insights in these issues can be highly inspi-
rational for architects and interior architects firstly, as the method allows them to 
proactively engage with future users which can help them to steer their design pro-
cess in a particular direction. Secondly, photo-elicitation can also be highly inspira-
tional for designers in a post-occupancy trajectory, as the method then can allow 
them to learn from users as they offer ‘sight and insight’ in their perceptions, and 
experiences and wellbeing in the designed environment which the concerned 
designers delivered.

Thirdly, photo-elicitation also seems an appropriate research approach for research-
ing uses and experiences of people in different sorts of environments, ranging from 
home places to museums and cultural centers to care-related environments.

Next to an added value for the further theory development of the discipline of 
interior architecture, photo-elicitation can also offer architects and interior archi-
tects the possibility to engage with users and learn about their experiences of the 
concerned designed environment. Using photo-elicitation can for instance help 
designers to get insight in user experiences with regards to the consequences of 
particular choices that need to be made in the design process. Via photo-elicitation, 
users can explicate their experiences concerning particular materials, lighting, fur-
niture, organization of spaces, etcetera. Such information can distinctively extend 
knowledge of the meanings which users apply to the experience of the environments 
wherein they live, work and function. This can be relevant and valuable input that 
can help steer future design projects and add to the body of theory of interior 
architecture.

3.3  Artistic Research and the Exploration 
of Limit-Experiences

After discussing Design for Human Flourishing as an approach to doing research in 
interior architecture, in what follows, we elaborate about an arts-oriented approach 
towards the study of interiors. In so doing, we reconnect to Foucault’s critical reval-
uation of phenomenology.
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Despite his fierce rejection of phenomenology, Foucault’s analyses share the 
same focus on the subjective experiences of our actual existence (see May 2005). 
But in his analysis of these experiences, Foucault wants to focus precisely on those 
experiences that are normally left out of phenomenological analyses, those experi-
ences that are abnormal, eccentric, that emerge at the borders of our subjectivity. 
Foucault called them ‘limit-experiences’, paradoxical events where the subject 
experiences something that overturns it, threatens to destroy it. It were the kind of 
experiences he found described not in the works of Sartre or Merleau-Ponty, but in 
the transgressive literature of Bataille and Blanchot, inspired by the work of 
Nietzsche (see Foucault 2001: 241). The kind of radical phenomenology Foucault 
wants to practice, does not contend itself to express the inner self, but to radically 
change and transform it, to explore other modes of existence (Foucault 1997b). 
‘Limit-experiences’ are important, because they reveal the cracks in the discursive 
formation of subjectivity, they hint at what remains unsayable, invisible in a given 
discursive formation. They provide a line of flight, a possibility for change. Such 
moments of resistance are potentially liberating, because they offer the chance to 
formulate an alternative. They are an invitation to cross the border and to experi-
ment within a specific field of knowledge, to find out where change to the existing 
framework becomes both ‘possible and desirable’. Artistic practice, and more 
recently, artistic research, can be a form of resistance to the totalitarian effect of the 
technocratic discourse of panopticism and bio-politics.

But of course, the question here is for whom this resistance is relevant. For 
whom should society change, if one, as Foucault did, utterly rejects the idea of an 
‘authentic’ core that should be safeguarded, something essentially ‘human’ that is 
supressed and should be allowed to express itself, to ‘flourish’? In existential phe-
nomenology (Kierkegaard, Heidegger, Binswanger, Sartre …) the experience of 
the individual, the absolute freedom of his inner self, provides the ground from 
which to challenge the technocratic reduction of human experience in modern 
society. But what if this ‘inner self’ is merely a discursive construction? How then 
to defend the need and value of resistance? At the end of his life, Foucault began to 
understand that such a radical experimentation with ways of living, with modes of 
existence was only possible in relation to the individual’s own existence. There has 
to be a kind of subject left that can experience its own limits, in order to transform 
itself and others. It requires a subject that wants to live ‘truthful’, whereby the truth 
of his existence is not legitimized by an external field of knowledge. Here the 
‘truth’ of one’s experiences is grounded in a life-practice that is in accordance to 
one’s own discourse. Foucault was inspired by the existential praxis that the ancient 
Greeks called the ‘care for the self’: a set of techniques, exercises and rules an 
individual has to his disposal to transform himself (see Foucault 1997a: 223–252). 
Transposed to modernity, this ‘care of the self’ became the Nietzschean idea of an 
artistic ‘self-creation’, an aesthetics of existence. This notion of the ‘care of the 
self’ has also implications for the kind of research such a subject performs. Such 
research should be clearly engaged with one’s own subjectivity, but only in order 
to challenge it, test it, change it. Artistic or designerly research wants to be such a 
borderline exploration, a method to express what is left out in our current and com-
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mon-sense view on ‘human experience’. Artistic research is a way to use art to think, 
and to perceive differently. Taking such research seriously does not only imply that 
artists, interior designers and architects have the right to approach their work with 
their own set of tools. It can also be seen as a valid and valuable way to understand 
reality. The challenge, and one could even say, the necessity here is to develop, 
through sketching, drawing, painting, writing, building, performing, a discourse 
that allows to trace those limit-experiences, those thoughts and experiences that 
could not be experienced or thought in the framework of the discourse of the 
human sciences. Artistic research in this sense by definition requires a ‘human-
centered approach’, because it takes the individual life as a starting point to explore 
different modes of being, or rather: becoming, human. It can indeed be seen as a 
form of auto-ethnography, but of an experimental kind, in which the self changes 
in the process. Such an approach runs of course the serious risk of recycling the old 
romantic idea of the artist-as-genius, whose heightened powers of perception and 
imagination turn him or her into a kind of secular version of a prophet or guru. In 
a Foucauldian perspective, however, the artist is nobody special, and surely not 
someone who has access to a higher truth of being, which the others are too con-
formist to grasp and understand. The figure of the artist is also an effect of a spe-
cific discourse. Because artists and designers are more visually and spatially 
oriented, they are positioned at the margins of a knowledge- system still dominated 
by verbal, linear, logic communication. This ‘marginal’ position, combined with 
the aura of ‘artistic freedom’ has allowed artists of the past centuries to be trans-
gressive, eccentric and radical, without losing their right to speak and be heard 
(unlike, e.g., the discourse of the madman, the criminal…). It still makes it possi-
ble for them to claim such a self-experimentation as a valid form of expression of 
other modes of existence.

3.3.1  An Exploration of Residual Spaces and Subjectivities

As a case study of such artistic research, we will take the work of Remco Roes 
(2016), whose research in the field of interiors is at the crossroads of scenography 
and adaptive re-use. The design problem with which Roes’ research initially started, 
was how to deal with interior environments that do not fit within the discourse of 
efficiency and rationality, of production and consumption that dominate current 
architectural space. Either because their typology has become obsolete in a secular, 
post-industrial Europa (cloisters, factories), or because their program confronts us 
with life-experiences that are marginalised, that do not fit the image of an active and 
productive subject (i.e., a crematorium, the uncanny, painful experience of death 
and mourning). The initial design question was how to safeguard and potentially 
enhance the sensual and existential qualities of such interior environments. It soon 
became clear that any design solution would be a contradiction, because it would be 
a form of ‘normalising’ spaces to the very demands of rationality and efficiency that 
these places, these programs resist (e.g., to generate more touristic revenue, or to 
facilitate the process of mourning). Roes’ research soon refocused on all kinds of 
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‘residual spaces’ that confront us with these borders of our subjectivity, and resist a 
smooth recuperation into the architectural texture.

Roes’ artistic research more or less simultaneously followed two paths: one was 
the creation of a set of photographs and installations that explore these ‘residual 
spaces’, all part of our daily environments: storage rooms, offices, abandoned facto-
ries, empty stores, places that have escaped the constant effort to create agreeable, 
functional and meaningful spaces, with as few disturbance and friction as possible. 
There is nothing special to be found in these spaces – Roes’ ‘performance’ consists 
merely of the very careful reshuffling of elements, in order to create an aesthetic 
spatial experience. He ‘sorts out’, and by doing this, he literally makes room for the 
kind of experiences that such residual spaces are able to generate: a sense of won-
der, of subtle sensations that manifest itself in the useless, the banal, the vacant. 
These are intimate spaces where nothing is expected from us except being there – 
fragile spaces, destined to be destroyed, tidied up, re-used, re-designed. Roes’ 
installations imply a series of characters, subjectivities that resonate with these 
‘residual spaces’. These subjectivities are not spatially present (albeit sometimes 
represented by pictures, film footage, figurines). These characters can be interpreted 
as contemporary incarnations of the Zen-monk, the Benjaminian flaneur, the con-
cierge – at the same time idlers, wanderers and caretakers. They provide alternative 
subjectivities to the ‘normal’ characters that pass or dwell in those spaces and who 
actively perform a specific set of actions and undergo a specific set of experiences: 
the resident, employer, the consumer, the museum-visitor….

The implied subjectivities in Roes’ work are clearly not the kind of transgressive 
subjectivities that haunt Foucault’s philosophical imagination, like the madman, the 
sexual pervert, the drug-user, the criminal. Their limit-experiences are easily recu-
perated: their radical provocation of normality only confirms, by a clearly demar-
cated opposition, the prevalence of what is supposed to be ‘normal’. The subjectivities 
staged in Roes’ scenography are less extreme, yet arguably more transgressive, pre-
cisely because they challenge the status quo in a more subtle, non-oppositional way. 
Their limit-experiences are the result of a combination of free time spent in a free 
space, freed from the demand to perform (including the performance of provoca-
tion). They confront us with another mode of existence, not that far from our ordi-
nary, daily existence, but fundamentally more careful to ourselves, and more 
attentive to what makes a space essential. And at the same time Roes does not pro-
vide us with a comforting discourse that legitimizes the apparent senselessness of 
these reordering acts (turning them explicitly in a form of Zen, of dandyism etc.).

These subjectivities also imply the personal involvement of the artist himself. 
The title Roes has given to a series of installations, ‘exercises of the man’, can be 
applied to his oeuvre as a whole. In order to be able to be exemplary, to be a modern- 
day ‘man without qualities’, the artist has to restrain himself and only strive for 
minimal interventions, enough to create a meaningful and aesthetic change in the 
quality of a space, but without ‘framing’ this experience into a specific artistic 
statement.

This requires a form of ascesis. Roes’ interventions are the result of a lot of 
work, of deliberation, of concentration and self-critique. One can call the resulting 
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works cynical, in the philosophical sense of the word. In his last lecture course at the 
Collège de France, Le courage de la vérité (1983–4), Foucault considers modern art 
as an heir to the cynical philosophical tradition: ‘art itself, whether it is literature, 
painting, or music, must establish a relation to reality which is no longer one of 
ornamentation, or imitation, but one of laying bare, exposure, stripping, excavation, 
and violent reduction of existence to its basics’ (Foucault 2011: 188). That is indeed 
what Roes’ work does – it forces us to revaluate our desire to intervene, and by that 
intervention to destroy the existential ‘ground experience’ these spaces have to 
offer: ‘I exist and will die’. His work is a revaluation of what really counts in the 
light of our eventual disappearance into nothingness.

The second part of Roes’ research consists of a written text, in which he dis-
cusses three spatial typologies: the garden, the monument, the home. What these 
typologies have in common is that they all imply a care of the self, and the activities 
that ‘happen’ there (gardening, commemorating and dwelling) are always in close 
relation with our own subjectivity. These typologies are explored by a set of four 
fictive characters: the scholar, the teacher, the artist and the ‘living being’. 
Throughout the text, these characters are in a continuous dialogue with each other 
to explore the experiential field of thoughts and affects that is opened up by these 
typologies. Each character consists of a polyphonic texture of different voices, 
which allows the language of literature (Beckett, Musil…), philosophy (Zen, Tao…) 
and artistic practice (Cage, Reis…) to intervene in the discourse of interior studies. 
These voices allow other perspectives on interior environments, other ways of 
dwelling. Rather than to ask how existing spaces can be adapted, re-designed to bet-
ter fit the needs and desires of a twenty-first century subject, Roes’ work tries to 
formulate the existential question these places pose to our default subjectivity. What 
are the limit-experiences they can evoke, which different forms of subjectivity do 
they make possible in their actual form? How can they transform us? This experi-
mental nature of artistic research thus provides the necessary critical supplement to 
a more classical phenomenological approach. It allows to explore, by the creating of 
images, of spaces, a different frame with which to understand and express the sub-
jective experiences that are created by the interior environments that surround us.

4  Conclusion

In this chapter, we reflected about research in interior architecture, its identity as a 
discipline and the diversity of research approaches possible to study the interaction 
between a user, designer and an interior space. ‘Design for Human Flourishing’ and 
‘Artistic research’ were proposed and discussed in more detail as valuable and 
diverse research approaches to add to the body of theory in interior architecture, 
both inspired by phenomenology, which allow to gain insight in human experiences. 
By proposing these research approaches and illustrating their value via concrete 
strategies and tactics, similarities and differences were illustrated. Design for 
Human Flourishing starts from a truly empathic stance, and takes the user group(s) 
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for which one designs and their experiences as a starting point for the design pro-
cess. Artistic research tries to look for the human experiences that occur on the 
edges, as a way to explore other possible modes of existence in interior environ-
ments. In a way, this approach ‘uses’ the sensibility and expressiveness of artists to 
expand the frame of ‘normal’ human experiences.

In the authors’ view, both approaches can highly contribute to the further devel-
opment of a proper body of theory for the domain of interior architecture.

As Fig. 1 demonstrated, research and research approaches are always framed by 
researchers’ affinity for a particular system of inquiry which in turn influences the 
‘school of thought’ which inspires researchers in a particular domain. In this chap-
ter, it is clear that the authors are influenced by phenomenology, which influences 
their choices for particular research strategies and tactics. In the Design for Human 
Flourishing approach, research currently is often performed via ethnographic meth-
odologies in an effort to generate rich data on diverse aspects of user experiences. 
Using the tactic of photo-elicitation in this respect can be highly insightful for 
researchers. At the same time, such methodology empowers research participants, 
as it allows them to verbalize their experiences in their proper vocabulary, while 
looking back and being inspired by their proper visuals which they made them-
selves in an effort to document their experiences. In such a research approach, 
research participants have to do more than rely on their verbal skills to take research-
ers along their experiences. However, the process of involving users is not only 
valuable for research in interior architecture; design practice also could be inspired 
by such an approach. In a recent publication, Poldma (2015: 466) pointed hereto as 
well, when she wrote: “When designing interior spaces, visual languages often 
dominate the process. However, such languages alone cannot always sufficiently 
address how people experience the interior spaces that designers create. These 
experiences are best understood by listening to the voices of the people who live, 
play, an work in an interior environment. In other words, only by incorporating into 
the design process an understanding of how people’s experiences frame their world-
view can the design of an interior space be truly meaningful”.

The artistic research approach, another tactic for doing research in interior archi-
tecture, illustrated how the bias of normality is replaced by another ‘bias’: the spe-
cific subjectivity of the artist, or more accurately put: his or her singular confrontation 
with the borders of a given existential framework. When the experiment ‘succeeds’, 
a new way of thinking, feeling, perceiving or dwelling becomes visible that, 
however slightly and subtle, challenges the status quo. This is how modern art, and 
architecture, is able to revolutionize and reinvent itself. For example, Le Corbusier 
considered his modernist houses as the expression of a new mode of existence, 
supplanting anachronistic forms of dwelling that were for him out of touch with the 
demands and aesthetics of the ‘machine age’ (see Le Corbusier 2007). His work 
meant a radical, influential rupture with former views on architecture, but also 
provoked a lot of resistance with the actual residents of his houses, who tried to 
adapt and change his original design, in order to improve their personal experiences 
with these buildings (see Boudon 1969).
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Evidently, as Fig. 2 demonstrated, it is clear that various other research approaches 
to do research in interior architecture are possible than the ones which we proposed 
in this chapter. However, we are convinced that a phenomenological approach 
defends what one could call the singular, subjective experience of dwelling in the 
age of ‘big data’. It gives a voice to specific residents, to users, but also to artists, 
and these voices can be used for empowerment. They allow to resist a specific domi-
nant view on what ideal dwelling should be, formulated by experts and decision 
makers.

The latter argument can, in fact, also be made regarding our initial starting point: 
the integration of the discipline of interior architecture into academia. Indeed, the 
decision to try and standardize the European higher education system in the 
Bologna-process not only gave interior architecture the opportunity to define its 
own specific identity, but has also confronted the human sciences with their episte-
mological borderlines. Artists and architects brought to their new academic ‘terri-
tory’ a set of perspectives, methodologies and practices that were unfamiliar for the 
traditional academic way of thinking. Where these new members of academia were 
immediately subjected to a process of normalisation, registration and academic 
overview, they were urged to understand and translate their experiences as archi-
tects, artists, and designers, in the established frameworks of protocols, methods 
and scientific jargon. However, this integration has also had the complementary 
effect of challenging the scientific discourse on interiors. The new context can help 
to legitimize designerly and artistic methods and add them to the set of methods 
with which we can create valid knowledge within the field of interior architecture.

Specifically with regards to artistic research in interior architecture, the chal-
lenge is even greater to find and defend its rightful, relevant place in an academic 
context, to cherish this safe haven that allows one to wander, and to explore, without 
the demands of an immediate economic return on investment. An important task 
will be to continue to safeguard the artistic freedom, which can be seen as another 
form of the so-called academic freedom in research. This academic freedom is not 
without obligations: it is the task of researchers in interior architecture to formulate 
with great care the ‘results’ of their research (which can be artistic, experimental or 
otherwise), and to translate and disseminate these to a larger audience. Establishing 
this communication, in a written, visual, or even spatial form, in order to convince 
others that there are other ways to think, feel and perceive, will be an important 
challenge.
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Abstract This paper describes the philosophical conditions for a ‘Design Theory’. 
A theory of design is a theory that recognises a mode of reasoning that produces the 
new. There is a massive gap between the traditional Philosophy and the Design 
Theory. Nevertheless, in the current context philosophy is modifying itself and can 
invent new relationships with the concepts of the design theory. The introduction of 
the notions of fiction, interdisciplinary site, genericity, enables opening spaces in 
which we can address heterogeneities. Classical scientific and philosophical disci-
plines are no longer able to describe these and Design can treat them with the idea 
of “new”. These relationships between Philosophy and Design are developed in an 
example, the creation of Genetically Modified Organism Fish. We show that it is not 
a complex object, but an integrative one, which implies new methodological 
approaches, participating to philosophy and to design theory together.

Keywords Design · Philosophy · Science · Generic epistemology · Non-standard 
heterogeneity · Integrative object · Interdisciplinary site

1  Introduction: Design as a Generic Thought 
between Science and Art

For a long time, theories of design have lacked any philosophical support or founda-
tion. This can be explained by the particular place design occupies, between science 
and art. From science’s point of view, design seems to mess up and interfere with 
otherwise beautiful hypothetico-deductive constructions. It seems like a sort of 
‘epistemic engineering’ (as one might speak of ‘mechanical engineering’ or ‘elec-
trical engineering’), like some kind of extension of what science knows onto and 
within the sciences themselves. Whereas from the point of view of the arts, design 
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appears, at best, of the order of industrial creation, and thus once more involves 
application.

This situation is beginning to alter. On the one hand, there exist theories of design 
which prevent limiting design any longer to ‘making’ and ‘practice’. On the other 
hand, the contemporary sciences can no longer be reduced to those elegant classical 
arrangements: science does not involve only the object of study, isolated, as it must 
be, in the name of objectivity. It has programmes and meta-programmes. It has 
multiple levels, and the tools it employs cannot be related in any simple way to 
theory or to experience alone. The field of the ingredients of science must be opened 
up, and its unity must be sought elsewhere than in a general theory. Likewise, the 
multiplicity of experiences in art no longer permits the radical separation of inspira-
tion, inner knowledge and design.

Concepts are thus beginning to be redistributed, and the theory of design takes its 
cue no longer from a theory of application, but instead from a theory of the infra-
structures of thought necessary for both science and art – without itself being either 
science or art. It depends neither on science nor on art; it is rather of the order of a 
generic thought, and it is in virtue of this that it will encounter philosophy.1

It is in this changing landscape that we situate ourselves – in the midst of a redis-
tribution of the relations between classical scientific disciplines, but also those 
between philosophies.

2  Is it a Philosophy for a Theory of Design?

Might there be one special philosophy – a philosophy of action, a philosophy of 
science, a philosophy of art, or perhaps a philosophy of mathematics – that would 
be most appropriate to account for theories of design? We can find, dating from clas-
sical Antiquity (in Aristotle, for example) means to distinguish what is of the order 
of poiesis, and what of the order of contemplation. The philosophical tradition is 
rich, and we shall see that we can draw from it many useful instruments to think the 
theory of design.

2.1  The Classical Structure of Philosophy Is Not Compatible 
with Design Theory

However, there is a major obstacle to the direct use of these philosophical notions in 
theories of design. We must find another – more indirect – usage for them. For the 
twentieth century brought to light the functioning or quasi-structure of philosophy. 
Philosophers, as Derrida, describe philosophy as sets of tensions between 

1 Anne-Françoise Schmid & Armand Hatchuel, “On generic Epistemology”, Angelaki, Journal of 
the Theoretical Humanities, vol.19, n° 2, 2014, pp. 131–144.

A.-F. Schmid



417

contraries, small and great, conceptual and empirical, maintained together with an 
invisible link, the transcendental. So, philosophy was understood as a 2/3 struc-
ture – neither merely 2 nor entirely 3, for the union of contraries does not form an 
independent term.2 It is very important to take note of this work on philosophy, not 
as an outcome of philosophy, but as a key to better understand the relations of phi-
losophy to sciences and to other bodies of knowledge. Indeed, the contraries would 
be philosophy and human sciences, as in Derrida. But this structure of philosophy 
is not necessarily best suited either to the comprehension of the sciences, or that of 
theories of design. Our knowledge about philosophy has also changed, and has 
become far more complex. Both analytic and continental philosophers have sought 
to distance themselves from the mechanisms of contraries, to expose them or to 
utilise them as means to examine that which cannot be reduced to either one of the 
contrary terms. For example, the Vienna Circle sought to reduce all concepts of 
physics to ‘observational terms’, so as to understand at what point theoretical terms 
come into play. In similar fashion, the term ‘ordinary’ was used (Ryle,3 Austin4) to 
break this circulation of terms. Or again, the critique of classical oppositions: for 
example, that of the analytic and the synthetic (Quine5). This is one way of distanc-
ing oneself from the play of contraries between experience and theory. But conti-
nental philosophy, also, has sought to separate radically the immanent from the 
transcendent (Michel Henry6), to make a radical separation between the finite and 
the infinite and to interrupt the rules of dialogue (Levinas7), to divide them without 
a rule of unification, but with only half-rules (Derrida), to extend them on the same 
infinite lines (Deleuze8), or to seek their archaeological and interdisciplinary 
conditions (Foucault9). If we wish to forge a philosophical environment for theories 
of design, we must take account of such modifications. Every philosophical concept 
may be utilised – even antique concepts – on condition that we take account of these 
transformations. But a dogmatic use of philosophy, subtended by one philosophy 
taken in isolation, is no longer possible, because it cannot account for the type of 
heterogeneity that design has to deal with today. It is no longer a question of appli-
cation, but of the production of objects, making use of widely differing disciplines 
and bodies of knowledge which are not synthesised by any discipline or 
philosophy.

2 Jacques Derrida, De la Grammatologie, Paris, Minuit, 1967 et Marges de la Philosophie, Paris, 
Minuit, 1972.
3 Gilbert Ryle, The Concept of Mind, Routledge, 1949.
4 John Langshaw Austin, How to Do Things with Words: The William James Lectures delivered at 
Harvard University in 1955, 1962 (eds. J. O. Urmson and Marina Sbisà), Oxford, Clarendon Press.
5 Willard von Orman Quine, 1951, ”Two Dogmas of Empiricism“. The Philosophical Review, 60 
(1), 20–43.
6 Michel Henry, L’essence de la manifestation, Paris, PUF, 1963, reed. 1990.
7 Emmanuel Levinas, Humanism of the Other. Trans. Nidra Poller, Introduction by Richard 
A. Cohen. Urbana and Chicago, IL: Illinois University Press, 2003.
8 Gilles Deleuze, Différence et Répétition
9 Michel Foucault, Archéologie du savoir, The Archaeology of Knowledge (1969).
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As for the philosophical interpretation of sciences, we know from current 
debates how the opposition or complementarity that has been constructed between 
the concepts of theory and experience, has rendered it very difficult to understand 
the place of models, of modelization, or of simulations. Debates on climate change 
are testimony to this. And an analogous phenomenon has come about in theories 
of design. To approach design using contradictory or complementary terms is to 
see it as a classical philosophical theory would; the links and the interactions 
between design and philosophy will be far richer and freer if we proceed other-
wise. It is enough to recall that the couplets of contraries transposed into episte-
mology have made it impossible to think engineering sciences except by inverting 
the terms, in such a way that the sciences become a banal undertaking. Our stance 
is to affirm that there are sciences, that there is philosophy, that there is art, that 
there is design, and that one can theorise about all of these without taking away 
from one what one gives to the other. But only if we suppose another usage of 
contraries and of oppositions, another interpretation of complementaries and 
multiplicities.

2.2  Is the Structure of Contraries Pertinent for Design? 
Design as an Activity

I should like to give an example of this dysfunctionality of contraries for design. 
Following the work of Herbert Simon, French interpreters have opposed science 
to engineering, claiming that the former is analytic, the latter synthetic. This 
opposition was one of the philosophical bases for the establishment of the engi-
neering sciences. Engineering had been greeted by a profound silence in episte-
mology, since its problem is not theory, which is the concern of the great 
epistemologies of Duhem, Carnap, Popper, Lakatos, Feyerabend. Design could 
earn its credentials by giving it its own field, that of synthesis and of the artificial. 
We find ourselves here precisely in an opposition between contraries. The prob-
lem is that the analytical point of view is far too meagre for an understanding of 
the sciences. Thus, one ends up having to simplify in the extreme what one 
understands by science, in order to find a place in it for design and engineering. 
Now, this opposition with regard to engineering was constructed at the moment 
when classical epistemology found itself troubled by certain scientific develop-
ments – the expansion of models, modelization, simulations – developments that 
were all synthetic, and which one did not know whether to class as science 
proper, or as pragmatic tools continuing or extending science by other means. 
This dilemma invariably recurs in current debates on climate change. The idea of 
an analytical science has created a false debate, and has prevented epistemology 
from conserving its place in relation to the sciences, a place that has now been 
usurped by Social Studies (sociology of science). Things are changing now, as 
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epistemology returns to the sciences and helps to pacify these debates. Armand 
Hatchuel and myself are working on a generic epistemology that would refuse 
the submission of epistemology to the constraints of the opposition between 
analysis and synthesis.10

Finally, one can see design as an activity, as a partly ordered series that contrib-
utes to the constitution of the subject, just as science can be understood as a contem-
plation that constitutes the scientist. One might here make use of Foucault’s 
philosophy, for example.

2.3  Science Creates Objects, Not Only Knowledge

Another opposition has been problematic as much for the comprehension of sci-
ences as for design – that of the True and the False, the Verifiable and the Refutable. 
All of these notions are fundamental to the sciences, but not necessarily central. For, 
like design, the sciences cannot be reduced to a system of proof, but also create 
objects. In the sciences, just as in design, it can be necessary to verify or to refute. 
But this does not mean to say that all of science and all of design are universally 
subservient to these values.

In our world of mixtures, of intrication of different levels, of amalgamations of 
sciences, techniques and technologies, the visibility and the self-evidence of the 
continued effectiveness of contraries is ensured by the disciplines and the great 
domains – mathematics, physics, philosophies. No amalgam could enable the iden-
tification of great concepts with which to orient analysis. It is in the light of a disci-
plinary logic that one can determine the true from the false, make the difference 
between the analytic and the synthetic, between the scientific and the technical, 
distinguish that which appears as knowledge and that which appears as action, as 
theory or as experience, or the possible exchanges between these distinctions. But, 
as we can see, the new scientific objects are no longer synthesised by disciplines; 
instead, disciplines are their dimensions. We must therefore modify our way of see-
ing, no longer aiming directly to grasp an object, but instead fashioning it indirectly. 
From this perspective, design does not depend upon any discipline in particular; it 
makes use of them, it constructs islets of expert knowledge to surround a concept. 
This expert knowledge is required qua generic – as scientific rather than as originat-
ing in a disciplinary logic.

10 See also Franck Varenne, Marc Silberstein, Sébastien Dutreuil, Philippe Huheman eds., 
Modéliser et simuler. Epistémologies et pratiques de la modélisation et de la simulation, tome 1 et 
2, Paris, Editions Matériologiques, 2013 et 2014.
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3  What Philosophical Environment for Theories of Design? 
The Question of the “new”

So, what can guide us in constructing a philosophical environment for the theory of 
design?

What defines a theory of design is that it recognises a mode of reasoning that 
produces the new. This seems to go without saying; however, this aspect is often the 
object of polemics, some seeing such a type of reasoning as a simple technique of 
demonstration, others as the means to create the new. What makes the difference? 
At what moment can we say that we are dealing with a ‘new object’ or an ‘unknown 
object’? It are the disciplines that make us see distinctions between true and false, 
analytic and synthetic, contemplation and action; but what manifests to us the ‘new’ 
and the ‘unknown’, the heterogeneous and the future?

We shall thus seek the conditions of those modes of reasoning that are reputed to 
produce the new.

3.1  What Is “new” in Philosophy

In philosophy, what are the modes of reasoning that produce the new? Those that 
involve the co-construction of thought and the real. In a certain way, all philosophy 
produces this interrelation between thought and the real, between the one and the 
multiple. Thus in a certain sense one could use any philosophy to describe design 
reasoning, whether through classic dialectic (Plato, Aristotle, Proclus, Hegel), topo-
logical inversion (Deleuze), difference (Heidegger, Derrida and Deleuze), or the 
‘flexuous line’ (Ravaisson). In so far as these methods are oriented not towards 
justification, but towards an ‘X’ that one cannot completely foresee, it could be said 
that the method is heuristic and creative. The new will be that which, in the combi-
nations of Thought and Being, will give an unknown combination of the One and 
the Multiple that the old combinations were unable to envisage. We could even read 
the Hegelian dialectic as a way of seeing history as pure design. But again, these 
methods must always be transformed according to what we know about philosophy 
and philosophies.

If, regarding philosophies, we pay attention not to their substantive forms but to 
their aspects of action and of creation, we come close to something like design. The 
attention paid by philosophy (classical, but also contemporary) to rhetoric, a form 
of invention  – as shown by current research such as Balthazar Gracian’s on the 
‘agudeza’ – has been one of the ways in which it has been able to assimilate some-
thing of the new and unknown. In so far as one can postulate that every philosophy 
has seen something that others were not able to attain, one can admit that they have 
some empathy with theories of design. On the other hand, the object attained is not 
the same in philosophy as in design. In design, one creates an object whose variation 
from the existent series will depend partly upon the underlying mathematics of the 
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theory. In philosophy, it is not the object that is important, so much as the mode of 
seeing the object; rather than a mathematics, it is a mode of purification, as the neo-
platonists say – a pedagogy that leads to the true philosophy, or a return to the things 
themselves, as in phenomenology. If, in certain philosophies, mathematics come 
into play, they do so not as structures but as a mode of pedagogical purification or 
as ontology (as in Badiou11). They accompany philosophy, imposing constraints 
upon it, but do not enter into its very heart. Mathematics intervene as a sort of 
double or doublet, in conformity to the very structures of philosophy, which sees the 
real as if between doublets, in the specular mode – what we have called contraries. 
We come back always to the same difference between design and philosophy.

Thus, the usage of philosophy in the underpinnings of design engages the latter 
in a logic that does not entirely belong to it, just as the philosophy of science pro-
jected upon science structures that do not belong to it. A generic, non-specular 
usage of philosophies, which enables us to give an account of the possible relations 
between philosophy and design.

4  The New Objects of Science and the State of Non-Art: New 
Methodologies for Philosophy and Design

If one does not wish to exclude new methods from science, then the latter must be 
understood not only as a system of proofs, but as a creator of objects. Such a con-
ception represents an abandonment of positivist science, which seeks to reduce sci-
ence to the facts that justify it. Moreover, current sciences do not deal so much with 
‘facts’, as with givens. The ‘fact’ is that with which the theory or the hypothesis is 
confronted, in view of either confirming or invalidating it. Givens are terms that do 
not engage in any such confrontation; they are neutral from the point of view of 
theory or model. They are infinitely numerous, they are generic, sometimes dispos-
able. We do not always know in advance what theory could account for them; some-
times we hypothesise that only an ‘interdisciplinary site’ in a generic mode could 
allow for their ‘interpretation’. To understand contemporary sciences, we are 
obliged to open up the oppositions and complementarities. We are constrained to 
take account of heterogeneities that can no longer be reduced by disciplinary knowl-
edge. Confronted with the unknown, we must introduce the future into epistemol-
ogy, which supposes an opening-up and an autonomisation of its principles and its 
ingredients.

Confronted with this deluge of givens, this heterogeneity, this unknown, it is 
important that the scientist does not transmit only what he knows according to his 
specialism (this happens anyway, through publications and colloquia). He must also 
transmit what he does not know of these givens from the point of view of his disci-
pline, what heterogeneities or futures he thinks his discipline incapable of  accounting 

11 Alain Badiou, L’Etre et l’Evenement, Being and Event
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for. We must regard this non-knowledge as equal in importance to what is known; 
otherwise these heterogeneities will escape any scientific treatment apart from the 
disciplinary. This non-knowledge creates something other than new expertise: a 
space in which to project these heterogeneities and to treat them in such a way as to 
put them in relation with already-acquired expertise. This non-knowledge creates 
another logic of interdisciplinarity. Specialists are linked not only by the exchange 
and combining of the latest disciplinary acquisitions, but by a new form of collec-
tive intimacy, for non-knowledge is not additive, it cannot be detached from interac-
tion as a positive fact; it creates a condition, a site and a mode of exchange whose 
particularity lies in its ability to favour the generic. A discipline taken on its own 
does not, of itself, create anything of the generic. For this, an external or heteroge-
neous element is necessary. What we usually call a generic discipline is a discipline 
that develops its expertise by involving itself in all the other disciplines that encoun-
ter the object it treats of – tribology, for example. In certain cases or according to 
certain usages, mathematics and informatics can be treated as generic disciplines. 
But there is also a generalised sense, where the generic is no longer directly disci-
plinary and is one of the consequences of the introduction of heterogeneity into the 
sciences. For this, we need not just a space (too neutral), but a site. A site of mini-
mal, scientific and human notions, that permit invention in such a way that disci-
plines would be just the dimensions of it.

4.1  Science and Design Around Objects, the Example of GMO 
Fish

Now, if we take a new object created by the sciences, for example a Genetically- 
Modified Organism (GMO), the product of synthetic biology, we will find problems 
on the very edge of science and design, problems that will change certain aspects of 
design’s relation to philosophy.

Take a GMO fish, for example. We can treat it as a fish + a genetic manipulation. 
But we perceive very quickly that this decision creates a rather impoverished out-
look – as witnessed by the repetitive debates about vegetable GMOs that have taken 
place, at least in France, for the last 20 years – and that it exhibits important short-
comings with regard to the scientific knowledge involved. If we treat this fish instead 
as a design object – that is, as an ‘X’ whose properties, following the experience of 
non-Art, are divided in unprecedented fashion between diverse disciplines, the 
effects will be very rich. The first reason for this richness is that the hierarchy of 
disciplines is undone: all count for one, with the same weight. The fish will no lon-
ger be thought only as a technical product of molecular biology, with the aid, after-
wards, of other disciplines as necessary – for example, chemistry for traceability, 
quantitative genetics for the expression of genes, economics for the commercial 
channels and the risk of chance contamination, sociology for consumer perception, 
law for marketing and labelling, epistemology to understand the variety of scientific 
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ingredients, and ethics evoked in the question of social acceptability. Non-Art places 
all disciplines outside of this temporal series and concentrates on the identity of the 
object, using the methods of design. We know that in September 2010 a GMO 
salmon for human consumption was presented at the FDA for authorisation to bring 
to market, but that it was refused because the company concerned had not thought 
through the identity of its object. Is it a question for veterinary science? Does it fall 
under the laws of food additives? Medicine? Thus, theories of design are now 
responsible for thinking the identity of objects.

Science now creates objects whose identity is no longer fixed by the discipline of 
origin, nor by given disciplinary combinations. They are no longer objects consid-
ered as ‘natural’, seen within one discipline alone (the ‘nebula’, for example), nor 
objects modelled within one principal discipline with various adjunctions (the ‘gal-
axy’, for example); nor even complex objects that could be articulated through a 
convergence of disciplinary perspectives. A true exercise in design is necessary to 
understand the identity of the object. But this design makes for something other 
than a classical, manipulable object, a site of the convergence of disciplines; some-
thing other than a complex object. We have called this object an ‘integrative object’; 
it presupposes superpositions of knowledge and non-knowledge, the intention of a 
collective of researchers, a relation to the real that is not one of co-construction, a 
non-manipulable object, and a recourse to disciplines as dimensions, not as means 
of synthesis. To understand such an object, many bodies of knowledge must be 
brought into play, including ethics and philosophy – on condition that they be inte-
grated in a form of simplicity that does not double the terms in presence. Disciplines 
are like the dimensions of the object: they are no longer at the centre, but are made 
use of in the construction of the object.

4.1.1  The Methods of “without”

Now, in design also, the disciplines and types of knowledge required are not hierar-
chised. They are neutral without supremacy, and made compatible through their 
relation to the (heterogeneous, unknown) object ‘X’. How is this unknown thought? 
Not through an overdetermination, but through an ‘underdetermination’, like that 
supposed by Non-Art. One reasons with a ‘without’ that is not a lack. One seeks to 
create an object ‘without’ one of its supposedly natural properties, so as to redistrib-
ute knowledges in relation to the object. The properties of the object X are redistrib-
uted according to unexpected disciplines. The ‘X’ supposes that the object is not 
extracted from a series of objects transformed in a rule-governed way, as would be 
supposed if it were a case of a simple expansion of knowledge.

Now, this method was developed independently in different domains and on dif-
ferent continents: in analytic philosophy of mathematics, in C/K Design Theory12 

12 Armand Hatchuel et Benoît Weil eds., Les nouveaux régimes de la conception. Langages, théo-
ries, métiers, Paris, Vuibert et Cerisy, 2008. Hatchuel A. and Weil B., C-K design theory: An 
advanced formulation, Research in Engineering Design, 19(4):181–192, 2009
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(which supposes relations between the two spaces of Concept and Knowledge) and 
in François Laruelle’s Non-Standard Philosophy. In each instance, it is a question of 
taking an unknown object and enriching it. Admitting that we do not know what 
mathematics are, or that we know only things that do not allow us to understand 
them in a rich way, then let us ask what mathematics would be without one of its 
‘banal’ characteristics – without object, without number, without magnitude, with-
out proof, etc. We are then obliged to bring in new islets of knowledge and expertise 
to account for what mathematics are. C/K Design Theory has already amply mani-
fested what it makes of this method, and shows in its practice that not every object 
is necessarily thought within a series of objects. Non-standard philosophy trans-
forms the rules of the writing of philosophy by multiplying and generalising them, 
withdrawing their authority over the real. The ‘without’ without lack, the ‘non-’, 
releases effects of extension or expansion, all the while distancing itself in relation 
to existent objects. By taking a minimal concept ‘without’ one of its properties, one 
can immerse it in new knowledge ‘under’ this knowledge, according to the formula 
C × K / K (where C=Concept, K=Knowledge). It is not a matter of opposing C and 
K, but precisely of extending them mutually without opposing them or placing them 
into a philosophical-type complementarity.

Science creates ‘X’-objects; non-standard philosophy universalises philosophy 
by removing its sufficiency; a mathematics without object gives us back a richer 
mathematics, eventually including music and dance.

The ‘new’ is manifested here as placed outside an object-series, finding the real 
of its identity by placing in superposition knowledge and non-knowledge, inten-
tions, which no longer separate the researcher and his object, superpositions that are 
more those of an oscillation than those of geological strata. It is at once one and 
plural.

4.1.2  Passage through Models

But there is another way in which the new can manifest itself, and which depends 
on the interpretation of reasoning. Let us take an example: Poincaré said that in 
mathematics there are chains of reasoning that are not mere tautologies, but in fact 
he gives only one example: arguments by complete induction. Such arguments link 
the ‘repetition’ of ‘+1’ to what Poincaré identifies as what is mathematically at issue 
in ‘a priori synthetic judgment’, namely that one can reason by induction only on 
objects defined by induction. According to Poincaré, such arguments allow the pas-
sage from the finite to the infinite, and thus create something new. This was not 
Russell’s position – he thought, on one hand, that the idea of repetition was far more 
complicated than Poincaré believed, and on the other, that logic was not a tautology, 
nor a structure of thought, but an experimental science having mathematics as its 
object. According to him, somewhat as in Peano, complete induction was one of the 
definitions of finite numbers, and did not exhibit any new object as such. According 
to Russell, a mode of reasoning did not produce something new in an absolute fash-
ion, but as a function of one’s design on it, the usage one made of it.
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Another type of reasoning that permits the new is negation, as we have seen for 
non-art. In the most classical dialectic, negation plays a central role, and it is one of 
the modes of reasoning that, in philosophy, has been considered as generative of the 
new. It is the very principle of Hegelian dialectic, where concept and the real are 
ultimately the same. In the negation we see the importance of ‘not’, of its various 
significations, from the classical definition, where not-not-A = A, and the ‘nots’ that 
augment truth values (n values between the true and the false), to the non- as pure 
extension. One can put side-by-side spaces not having the same properties, just as 
one can have non-classical logics. C/K theory is interested in Brouwer’s intuitionist 
theory, which precisely changed the signification of ‘not’ by refusing the classical 
definition of double negation (and thus of the excluded middle), on the grounds that 
it could not construct mathematical beings. For it sometimes posits them ‘arbi-
trarily’ through a reasoning by the absurd, on the grounds that one can exhibit both 
P and not-P if one renounces such-and-such a being. Brouwer wished to modify 
mathematics according to his alternative acceptation of negation; at the same time, 
he generated a theory rather close to C/K Design Theory, as has been discussed by 
Akin Kazaçki.

4.1.3  Changing the Level of Epistemological Analysis

This difference of interpretation shows that one cannot remain at the first degree, 
and that to say simply that a procedure induces the new does not take account of our 
historical knowledge of scientific ‘crises’. We must ‘go up a level’ in epistemologi-
cal analysis, and accept that two interpretations are possible according to different 
perspectives. The mathematician may see in the methods of ‘forcing’ just a method 
to prove the independence of the axiom of choice in relation to ZF, whereas the 
designer might see it as a method for the creation of objects and of sets in propor-
tions never before known, at least not since Cantor. The mathematician might see 
topology as a non-metric geometry, whereas the designer will see in relations of 
neighbourhood a way of putting objects into series. What would be the point in 
disputing this point, when the debate between Poincaré and Russell is well known? 
It would amount to believing that all epistemological problems are posited at the 
same level, that positions can be opposed and destroyed amongst themselves.

4.1.4  Thinking through Models

To explain this change of level, I will take a detour via models, whose multiplicity 
Poincaré saw so well: if one finds a mechanical model for thermodynamic or elec-
tromagnetic phenomena, then there are an infinity of others, and it is a false question 
which is the ‘right’ one. There has to be a model if one seeks a compatibility between 
theories and objects, but we should not seek the one that exhibits the ‘mechanical’ 
functioning of thermodynamics or electromagnetism. At this point, we change level. 
Epistemology does indeed bear upon an object, on condition that we cannot say 
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which object in particular. Epistemology only describes its object indirectly, so 
there is no contradiction involved in accepting an epistemological plurality. 
Epistemological disputes arise from the illusion that one is directly describing the 
sciences, when in fact an historical case is being exhibited qua ideal case.

A theory of design might find itself compatible with mathematics, topology, 
combinatory algebra, forcing, without placing itself in contradiction with pure 
mathematical work (with regard to which, moreover, different mathematicians may 
have different ideas). One might interpret this in terms of a philosophy of creation 
(on condition that it itself does not become the object of this same illusion) and thus 
proceed via fiction: what is an object ‘without’ forcing? What is an object ‘without’ 
topology?

Thus, new objects, modes of repetitions interpreted differently according to 
whether one sees mathematics in its pure specificity, or as that which permits the 
creation of what common sense cannot of itself create. The heterogeneous created 
in the ‘object’, or the heterogeneous produced by reasoning, and subsequently by 
models, but rendered compatible by the reasoning itself. With current theories of 
design, philosophy must reckon with a new type of modes of heterogeneity, because 
it is no longer reducible in terms of disciplines, because the objects are no longer 
synthesisable, and because the number of givens may be overwhelming. One of the 
questions will be how to introduce heterogeneity into philosophy.

5  Heterogeneity and Future in Design and in Philosophy

5.1  New Relations between Philosophy and Design

Theories of design construct spaces, rather than making structures out of contraries, 
as philosophy does. Not lines in spaces, as in Deleuzian philosophy, but true spaces, 
allowing the thinking of concepts and objects as well as the acquisitions of knowl-
edge. Spaces that have a structure, with or without the excluded middle or the axiom 
of choice, susceptible of having ‘true’ or ‘false’ values or not. Spaces, scientific 
spaces – and no longer foundations, philosophical foundations. These spaces are the 
modalities according to which design takes account of, and distances itself from, 
existing objects, so as to create new ones. Whether it is a combinatorial space, where 
properties can be decoupled, spaces of diffusion allowing the transfer of a property 
of one discipline into another, or logical and non-logical spaces to combine con-
cepts and scientific expertise, these spaces can be described by mathematical struc-
tures, topologies, combinatory algebras, algebraic extension.

The notion of space or of site is more scientific, even in the effective reality of its 
practice (the site of the laboratory, the site of the collider, etc...). Philosophy speaks 
rather of foundations, which allows for a sort of doublet justifying what appears at 
first sight as arbitrary or contingent.
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What combinations with philosophy are then possible? Kant wrote a short trea-
tise, fundamental for the great Critiques that followed: the 1763 Attempt to Introduce 
the Concept of Negative Magnitudes into Philosophy.

The current situation urges us to introduce into philosophy and into epistemol-
ogy the concepts of the heterogeneous, the future, and the unknown. The stakes are 
considerable, since limiting philosophy and epistemology to contraries currently 
forces us to deny just as many great swathes of science as did the generalisation of 
philosophy and its changes of usage. If one treats the sciences only through an epis-
temology constructed uniquely upon the past of the sciences, then one excludes 
anything that is unforeseeable on the basis of the historical cases from which one 
sets out. For this very reason, epistemology has undergone a sort of collapse, and 
has been replaced for a period by the sociology of sciences (Social Studies). 
Epistemology could no longer say anything pertinent whatsoever about the post-war 
explosion in modelization, and so models were seen as practices rather than as sci-
entific ingredients, or else as intermediaries between theory and experience.

5.2  How to Introduce the Concepts of Heterogeneity, 
the Unknown, and Future into Philosophy?

How to introduce a future distinct from that which is to come (the continuation of 
the present), a non-standard heterogeneity distinct from that of the disciplines, 
orders of magnitude that can uphold the distinction between fact and given?

Many conditions must be fulfilled. The first is a change of level, so as not to 
oppose philosophies one to another, but to describe indirectly the real, the sciences 
and the arts, by superposing philosophical concepts drawn from various philoso-
phies. This supposes a very strong hypothesis as to the writing of philosophy: one 
can no longer write without knowing that other positions have just as much value as 
those from which one sets out; this writing must therefore be given, not just an alter-
ity – as we know, this has been done very well for 50 years now – but an identity that 
does not evaluate between contraries, but is an indirect description of the real.

The second is precisely the construction of a space, where the homogeneous and 
the heterogeneous can take the measure of each other without opposing each other. 
The philosophy of oppositions is constituted by supposing that the very play of 
these oppositions individuates it and produces its specific model of understanding. 
Since we seek a generic understanding, we will give a different status to the hetero-
geneous, and postulate that one can know philosophy not only through itself, but 
through the agency of an external ‘element’. Philosophy could then be modelized 
with the help of scientific or artistic expertise in the guise of ‘underdeterminations’, 
and placed within a matrix under the constraints of science or art. This time, rather 
than C × K/K, we would have a generic concept of philosophy, for example the 
transcendental, with which it links the concept and the empirical, T  ×  K/K, or 
T  ×  A/A.  And we find that this changes the links between philosophy and the 
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 sciences, between philosophies and the arts. No longer imperious philosophies that 
overlook or survey, but unexpected combinations that can be divided between phi-
losophies and sciences and arts.

The third is a change of syntax: not to transform contraries one into another as in 
dialectics or topology, but to postulate them either as rigorously identical, or as 
rigorously separable. How, for example, to describe engineering, making use of the 
category of the synthetic without opposing it to the analytic? And here is an interest-
ing question: how to enrich our conception of the synthetic with areas of expertise 
different from the usual ones employed for this? There are doubtless many ways, 
which demand the bringing to bear of different bodies of knowledge, not reduced to 
one sole discipline, but combining generic elements, without having to oppose them 
to a narrow view of the sciences. The visibility of these syntheses could not be con-
ceived on the basis of disciplines and philosophies taken in isolation; instead, they 
are ‘lived’ in an interdisciplinary site. In such sites, there would be an awareness of 
these syntheses close to lived experience, and an expertise elaborated on the basis of 
them that one could relate to disciplinary expertise. Husserl, a mathematician, him-
self also supposed (according to other methods) a lived experience that would be 
both human and scientific.

What have we done? We have constructed a generic site of interdiscipline where 
philosophy and design might construct new interactions and interrelations. We have 
changed the level of the exchange between philosophies and design. Why these 
modifications? To be able to account for the conditions in which both philosophy 
and science are currently carried out. If we did not make these hypotheses, we 
would exclude great swathes of science, and we would also exclude certain philoso-
phies. Philosophies, neutralised in the sense that one no longer seeks to oppose one 
to another, furnish a language – but not only a ‘language’, something closer to the 
object in so far as this language is connected to the real but does not co-construct 
it  – that is very rich for design, and for interpretations such as that of ‘fiction’. 
Design in its turn helps philosophy by highlighting what we might call ‘philosophi-
cal engineering’, in the sense in which one speaks of a mechanical or electrical 
‘engineering’, without being caught up in the totality of a system. There are philo-
sophical concepts, there are philosophical techniques, that we can combine and 
superpose so as to construct interrelations with science and with the arts.

Interactions suppose rules of autonomy. It is here that we can introduce the theme 
of the future, of futurality, or of prosence, that allows the treatment of the heteroge-
neous and of the unknown otherwise than in terms of the present and the past. The 
future is the language of the unknown. It is also a way to speak of the unknown not 
as a continuity from the present to what is to come; but as a cut between what is to 
come and the present. This cut is a condition for compatibility with disciplines and 
with the present.

The principles are as follows:

• Principle of Independence (from disciplines, from the present). If we do not 
accept these principles of independence, the links will be those given by histori-
cal circumstances.
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• Principle of the Integrative Object. Science as creative of objects vs science as 
system of proofs. If we do not accept the integrative object, what we can say of 
the sciences is impoverished to the level of disciplinary structures and the episte-
mology of theories. From the point of view of the relations between philosophy 
and design, this signifies that philosophy stands in a position of survey or of 
foundation in relation to design.

• Principle of Genericity (transformation of disciplinary elements: one does not 
bring together two disciplines without some transformations). If we do not accept 
genericity, interdisciplinarity is a matter of the combination and transfer of disci-
plinary expertise. From the point of view of the relations between philosophy 
and design, this means that the totality of the system must articulate itself with a 
mathematical space – a ponderous, unwieldy machine.

• Principle of Futurality, of Prosence. Treatment of the heterogeneous and the 
unknown otherwise than through present characteristics. One no longer passes 
from the present to what is to come in continuous fashion; one reverses the arrow 
of time in seeking rules of compatibility.

• Principle of Design Reason vs Critical Reason. From the point of view of the 
relations between philosophy and design, this supposes an opposition: philoso-
phy would be critical (a system of proof for a particular philosophy), whereas 
design would create new objects.

These principles enable a profound modification of the current treatment of sci-
entific and philosophical questions, and also allow us to see how emergent disci-
plines and new objects can be received. For this we must transform the relations 
between disciplines by thinking their ‘common site’ otherwise than as combinatori-
als of positive fragments of sciences, by transforming disciplinary concepts into 
generic concepts. Disciplines become like ‘dimensions’ of new objects, but without 
‘covering’ them completely (respecting heterogeneity).

Now, between the conjunctions that we have found around the theme of fiction 
as extensive under-determination, and the transformations of philosophy and the 
knowledge of its structures that emerged in the last half-century, the development of 
design theories have allowed us to find links that are not authoritarian or reductive 
ones. From a critical reason, which always exists, we pass progressively and with-
out crisis to a design reason, which permits the articulation of philosophy and sci-
entific expertise in the same construction. The condition of this is the construction 
of spaces, the ‘detaching’ of notions from one another, the decentring of disciplines 
and theories in relation to integrative objects, and the decentering of philosophies in 
relation to the real.

6  Conclusion

The links between design, science, art and philosophy are forged around integrative 
objects. Their coherence owes not to a synthesis, nor to a recovery of disciplinary 
perspectives, but to the compatibility that can be constructed between the diverse 
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dimensions of the object – something that Poincaré, once a student at the Ecole des 
Mines, might well understand. For all his inventions are those of a thinker who 
poses the question, with regard to every phenomenon, every generalisation, of its 
compatibility with other languages and other knowledges. It is in this way that 
Poincaré could have had, for example, the idea of an algebraic geometry. I call this 
‘Poincaré’s criteria’, because it endows interdisciplinary approaches with a certain 
scientificity. A spontaneous generalisation that is not ‘compatibilised’ with all the 
disciplinary knowledge that it puts into play, is not scientific. Thus, if one constructs 
rules of compatibility, then ethical, artistic, and philosophical aspects will also be 
dimensions of the integrative objects. In the same way, these disciplines will have to 
be rethought in a non-isolated way. For example, ethics will no longer be the child 
of philosophy, but a complex of which many disciplines – including philosophy – 
could be dimensions. And its function will change – it will be a generic science of 
disciplinary frontiers in the engineering of design.

In this capacity, philosophy truly provides an underpinning for design; it broad-
ens design, giving its activity a meaning beyond that of engineering. It is one disci-
pline among others and, through fiction, through neutralised philosophies as 
‘materials’, it is capable of enriching design, and makign this most silent of disci-
plines ‘speak’ through the countless concepts of the tradition.
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Effects of Design and Sustainable Design 
of Technical Artefacts

Karina Vissonova

Abstract The aim with this chapter is to explicate sustainable design of technical 
artefacts. Given the increasing design efforts to respond to the issues of sustainabil-
ity, an explication is needed as to clarify what makes a design the ‘sustainable’ kind. 
I propose to form a consistent understanding of what should fall under the ‘sustain-
able design’ kind and what should not. Such an understanding may be formed by 
looking at how the design practice have adopted the notion of ‘sustainability’ in the 
many design solutions. I state that in seeking to design for sustainability, the design 
is aimed at reconciling industrial and natural processes, and the act of designing 
encompasses a broad scope of considerations towards undesirable side effects. As 
the design aims for such a reconciliation and for resolving side effects, the specific 
materials are selected for their dispositions to carry the value of sustainability; as 
well as their dispositions not to pose hazards. I come to argue that technical artefacts 
are designed as sustainable based on the extent to which side effects are addressed 
with the design. I conclude with presenting necessary and sufficient conditions in 
the presence of which the design falls under the concept of sustainable design of 
technical artefacts.

Keywords Sustainable design · Technical intervention · Dispositions · Side effects

1  Introduction1

We tend to refer to ‘sustainable design’ as if it were discernible as a kind of design. 
Yet, there are no clear and shared criteria by which we may discern the design as the 
sustainable kind. In consequence of which, we do not share conceptions as to what 
are the permissible solutions when it comes to the design of technical artefacts we 
may qualify as ‘sustainable’. Thus, I find that our conceptions on what constitutes 

1 Some of the ideas developed in this chapter were presented in preliminary form in a conference 
paper (Vissonova 2015), on which parts of the present exposition are based.
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the ‘sustainable design’ are fairly informal, as we lack the criteria by which we may 
discern the design as the kind.

Our evaluations about which design solutions might be permissible and which 
not are somewhat simplified if we content ourselves with asking whether or not the 
design exhibits even the slightest adaptation to an environmental discourse or to the 
principles of sustainable development. Thus, any extent to which some positive 
value is delivered by design to a selected eco-system, relative to an industrial activity 
posing a hazard to that system, is considered to satisfy the sufficient condition for 
the design to count as ‘sustainable’. My concern is that such a condition may not be 
as sufficient as generally assumed. While it certainly seems necessary for design 
to deliver such positive values in order to count as sustainable, that in itself is not 
sufficient, as I shall argue in this chapter.

I claim that the criteria, which help to qualify the design of technical artefacts as 
sustainable, concern the effects of design. I construct my proposition based on the 
materials selected for a structure of a technical artefact having certain dispositions 
which afford effects. Some of these effects are unintended and are also undesirable, 
making up the side effects of design. I come to argue that the designs we should 
regard as sustainable are those where various side effects are addressed.

In addition, I propose that, by being an industrial activity with a likely production 
of by-products and side effects, the design of technical artefacts gives rise to an 
intervention in the natural processes. I call such an intervention a technical interven-
tion. The technical intervention is where the effects of design ramify and where the 
undesirable side effects of design can be resolved.

My proposition results in an explication of the sustainable design of technical 
artefacts, where I identify the necessary and sufficient conditions by which we may 
qualify the design as the sustainable kind. An explication, as defined by Carnap 
(1950), takes place when we give more exact terms based on logic or empirical 
explanations to an imprecise and a pre-scientific concept.

The chapter offers a critical view on the notion of sustainability in design. It 
proposes a set of individually necessary and jointly sufficient conditions to define 
the sustainable design of technical artefacts, which may give rise to sustainable 
technical interventions. The chapter is a conceptual enquiry and thus intended as a 
contribution to the emerging philosophy of design.

I begin the chapter by introducing a broad overview of the notion of ‘sustain-
ability’ with reference to design. I introduce the concept of a technical intervention 
to conceptualise where the effects of design manifest themselves, and I suggest the 
concept as a basis for more adequate evaluations of the effects of design. I continue 
with an explanation of the effects being afforded by dispositions of materials 
selected for the structure of a technical artefact. I make a distinction between desir-
able effects and undesirable side effects, which can be known and unknown at the 
time of designing. Furthermore, I explain how values and hazards may be rendered 
by the dispositions, and how they relate to an attainment of sustainability by design. 
I conclude the chapter with classifying empirical examples of sustainable design 
with a clear correlation to technical interventions. I then offer a definition of 
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 sustainable design of technical artefacts by conditions of which technical interven-
tions may count as sustainable.

2  Designing for Sustainability

In design research as well as in practice, we tend to think of ‘sustainability’ partly 
as a concept of environmental conservation in ecology, and partly as principles of 
sustainable development (Dusch et al. 2010; Hopwood et al. 2005; Brumsen 2011; 
Thorpe 2010; Lovins et  al. 1999; Stebbing 2015; Tischner 2015; Reller and 
Diesenbacher 2015; Tonkinwise 2015; Tukker 2015; Rockström et al. 2009; Manzini 
2006, 2008). As such, the notion is adopted for the purpose of formulating the 
design requirements, where ‘sustainability’ is translated into the requirements as a 
value (van de Poel forthcoming). To design for environmental conservation and for 
meeting the principles of sustainable development, is typically referred to as to 
‘design for sustainability’. It can be said that to design for sustainability is to coun-
ter the issues arising from the climate change, loss of biodiversity, and other forms 
of environmental degradation, as well as to counter the negative effects of lifestyles 
on the well-being of people and eco-systems.

However, one of the common misconceptions about the design for sustainability, 
I find, is that it is presumed to offer an overall reconciliation of imbalances between 
industrial and natural processes. The challenge to such a conception is that the 
notion of ‘sustainability’ expresses the coping capacity of a particular eco-system, 
or a social system for that matter, when faced with a particular industrial activity 
involving that system. As proposed by Tonkinwise (2015), sustainability is “… a 
measure of the capacity of a system to respond to a series of more or less likely 
impacts”. Consequently, to address the issues of sustainability is a design task 
selecting some considerations towards what ought to be sustained. For instance, 
whether it might be access to fresh water, renewable energy, transport with low 
carbon emissions, and so on. This, furthermore, is accompanied by a belief that by 
doing little by little in the selected eco-systems, many a system will be made 
sustainable (McDonough and Braungart 2013). Tonkinwise (2015) calls this the 
‘cumulative’ effect. The issue with such a design approach, or we may call it a strategy, 
is that ‘sustainability’ as a notion has many expressions of its meaning. As such, it 
provokes many different and sometimes conflicting responses the solutions of which 
are difficult to evaluate as right or wrong. The well-recognised conflicting ideas of 
sustainability are the historic formations of two pulls dividing the notion - biocen-
trism and anthropocentrism (Hopwood et al. 2005; Dusch et al. 2010; van de Poel 
forthcoming; Brumsen 2011). The biocentrism expresses the intrinsic value of the 
environment, requiring its conservation for its own good. The anthropocentrism, on 
the other hand, expresses the preservation of the environment to benefit the 
people. When designing for sustainability, the one or the other perspective is 
adopted, although most commonly selected design approach follows the sustainable 
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development perspective, which claims to restore a balance between the two 
conflicting pulls (Hopwood et al. 2005).

Yet, this is not where the conflicts of the notion of sustainability end. Once one 
adopts the sustainable development perspective, one is met with the issues of equal 
access to the natural resources, and equal distribution of the benefits delivered by 
the resources, both across the world and across generations (van de Poel forthcom-
ing). These conflicts are often not resolved by design we refer to as sustainable, 
because the demand for goods today, which are presumed to better our lives, requires 
mining of resources, many of which are simply not sufficient to service also the 
demands of the very near future. As for instance, photovoltaic solar panels provide 
us with renewable energy thus weaning us off the fossil fuels, while requiring silver 
for generating the electricity. According to research by Reller and Diesenbacher 
(2015), silver is a finite resource and is expected to be exhausted within more or less 
22 years. A somewhat similar issue of problematic resources we face with rare earth 
minerals, required for the function of electric car motors, as well as for rechargeable 
batteries and the wind turbine motor function (Reller and Diesenbacher 2015). In 
addition, the design we consider sustainable also produces waste, which to some 
extent we are leaving to the innovation capabilities of the future generations.

These aforementioned examples represent another less discussed issue with the 
notion of sustainability. That is, by designing in order to conserve one eco-system 
faced with hazards posed by industrial activities, it is permissible to disturb or even 
exhaust the coping capacities of another eco-system. In terms of the resource deple-
tion, Reller and Diesenbacher (2015) contend: “we are practically shifting from a 
dependence on carbon compounds (gas) to a dependence on metals and from carbon 
dioxide emission to a type of mining that may well have greater effect on humans 
and the environment”. Therefore, I would like to point out that the design for sus-
tainability is not free from a production of side effects, which come to ramify in 
eco-systems irrespective of the good intentions behind the design. Additionally, the 
‘cumulative’ effect lends a false conviction that ‘sustainable design’ is free of side 
effects. Keeping the above considerations in mind, and putting the ‘cumulative’ 
effect of the design efforts into a perspective, it indeed becomes challenging to envi-
sion as to what we are striving to attain when designing for sustainability. In conse-
quence of which, we are challenged in claiming that what is being attained is in fact 
part of the solution and not still part of the problem.

Despite the different views we appear to hold towards the notion of sustainabil-
ity, leading to somewhat conflicting responses by design, it makes sense to recog-
nise sustainability as a value, as suggested by van de Poel (forthcoming). Meaning, 
an eco-system being preserved and industrial and natural processes reconciled rep-
resent conditions of ‘goodness’ on which we commonly agree and which we con-
sider desirable. The conditions can be perceived objectively, such as human welfare, 
air and oceans free of pollution, biodiversity, and so forth. By saying that these 
conditions may be perceived objectively, I mean that irrespective of our individual 
preferences and aspirations, the conditions of goodness are not disputable due to us 
being able to share the foundations for judgment whether the conditions represent 
the goodness or not (see Rittel’s discussion on ‘objectification’, 1972). The value 
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we associate with ‘sustainability’ and as such translate into design requirements, 
relates to this ‘goodness’.

Furthermore, an aspect of designing for sustainability, which deserves a place in 
the discussion, is that the notion of sustainability implies an acknowledgement of 
restrictions to our ways of designing technical artefacts and how we are accustomed 
to use them. Tonkinwise (2015) claims that we have certain existing notions of free-
dom to which sustainability poses a challenge. Sustainability, he argues, “… is 
about acknowledging limits; it is about accepting responsibility for longer term and 
wider afield consequences”. Designing for sustainability entails a much broader 
scope of considerations, such as toxicity of materials and their biodegradability. 
Undoubtedly, it is a strenuous task to find alternative resources replacing ones with 
higher environmental impacts, and then, by design to mitigate the negative impacts 
in the artefact’s use phases, while planning for a safe and environmentally friendly 
way to dispose of the artefact. On top of these challenges, our methods for sourcing 
of the materials, our setups for the manufacturing, and our custom of consumerism 
are not particularly well suited to accommodate the alternative proposals shaped by 
the design for sustainability. In this regard, an idea promoted by Manzini (2006), 
Thorpe (2010), and Chapman (2009), expresses a lesser concern with sustainable 
design as a design of ‘objects’, but rather designs for psychological well-being 
through formed relationships with technical artefacts, or particularly well-being in 
their absence. Thus, the design emphasises the human experience, essentially aim-
ing at replacing consumerism and thus slowing down the production of goods and 
of waste.

In the light of the diverse views we hold towards ‘sustainability’ leading to 
diverse responses by design, as discussed above, how may we evaluate what are the 
right or the wrong solutions of design we may qualify as sustainable? What might 
appear as the ‘right’ solution by applying one of the sustainable design methods, 
might prove to be entirely ‘wrong’ in a view of another such a design method. For 
instance, the well recognised Cradle to Cradle principles, developed by McDonough 
and Braungart (2002), advocate an idea that we may maintain extensive production 
and consumption cycles, as long as we contain the natural and ‘technical nutrients’, 
as the authors call all artificially produced materials, while eliminating waste. Yet, 
whether we are able to contain the nutrients in the manufacturing processes, ensur-
ing their continuous return in the production-consumption loops, while using 
renewable energy for these processes; and whether we are able to eliminate the 
waste, including pollution during the material processing and manufacturing, is one 
question towards our ability to attain the value of sustainability as advocated through 
this method. Another question is whether such a social setup of production- 
consumption is actually enhancing our welfare, as argued just earlier, even if it 
poses no cost to the environment. Therefore, although we may agree on the desir-
ability of a certain goodness to be delivered by a design of a sustainable kind, the 
design methods and strategies may lead to somewhat conflicting solutions which are 
difficult, if not impossible, to evaluate as being right or wrong.

In consequence to the above, I find it reasonable to ask, whether the sustainable 
design of technical artefacts is discernible as a kind of design. Perhaps, rather, it is 
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a design that deals with ‘wicked problems’ (Rittel 1972) occurring in eco-systems 
and in social setups that demand equal distribution of risks and benefits of resources. 
Rittel and Weber (1973) argue that wicked problems are the type of problems for 
solving of which we may not have an objective procedure, but where some resolu-
tions may be delivered. Such problems imply some uniqueness and therefore the 
resolutions may not be replicable when a new situation obtains. Furthermore, as 
argued by the authors, the wicked problems typically would have many parties “… 
equally equipped, interested, and/or entitled to judge the solutions, although none 
has the power to set formal decision rules to determine correctness”. The authors 
further argue that the judgments vary according to varying interests and value-sets, 
and hence any evaluations of proposed solutions may be expressed only as ‘good or 
bad’, or ‘better or worse’, or perhaps just ‘good enough’ (Rittel and Weber 1973). 
Considering the incoherencies of the notion of sustainability, the selective way of 
the design responding to its matters with the diverse design methods, and hence the 
difficulties in evaluating what are the permissible and impermissible solutions when 
it comes to the ‘right’ sustainable design, it may indeed indicate that ‘sustainability’ 
is a wicked problem for the design to resolve. Arguably, and considering the afore-
mentioned ‘cumulative’ effect, it might be thus acceptable to do ‘something’ for the 
sustainability and hence to design technical artefacts which may be considered as 
‘better’ (than unsustainable) or perhaps just ‘good enough’ resolutions.

The issue I raise against such an assertion concerns the ‘sustainability’ being a 
particular “evaluation of risks” (Tonkinwise 2015) in a particular situation where 
industrial and natural processes may be out of balance. The notion carries diverse 
meanings related to the set of risks in question, and hence no contextual shared 
criteria may be attached to the design dealing with the type of ‘wicked problems’. 
As we may not attach any criteria to the design, we are consequently limited in 
evaluating whether the design is sustainable or not, and whether it is part of the 
solution or still part of the problem. In other words, for us to justify the claims that 
what is being attained by design is sustainable, the criteria for the design must 
concern the kind of design and not the kind of wicked problems, and the good 
intentions behind addressing these. I suggest that the ample empirical examples 
developed by the design practice offer some more definitive criteria by which we 
may discern the design as the sustainable kind. Therefore, the task is to offer an 
explication (Carnap 1950) of the sustainable design of technical artefacts.

2.1  Technical Intervention

The task of explicating the sustainable design of technical artefacts entails an expli-
cation of a notion of the design giving rise to interventions in natural processes, 
thus, exhausting its coping mechanisms when faced with industrial processes. Since 
the design of technical artefacts is inherently dependent on the natural resources, 
and since it is disposed to produce side effects, for instance in the form of emissions, 
waste and pollution, I believe it is necessary to recognise this act of design as a 
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certain intervention in the natural processes. The outcome of such an intervention, 
to some extent, is still ‘natural’, as the natural processes continue their course; but 
they are mixed with the ‘artificial’, as the artificially produced materials enter the 
natural processes as waste and other pollutants, more often than not posing hazards 
to these processes. These resulting by-products and side effects of making a techni-
cal artefact constitute a somewhat undeclared element of the design. I propose to 
call this element of the design a technical intervention.

By introducing the concept of a technical intervention, I argue that there is an 
element of the design of technical artefacts where the side effects ramify and where 
they can be evaluated and hence potentially resolved. Technical interventions occur 
as a result of the design as it requires mining of materials, factories and transport, 
while it produces polluting emissions and waste which is, albeit unintentionally, 
distributed in eco-systems as larger and smaller abiotic bits and parts. In this regard, 
a role in an intervention by design of a technical artefact made of locally sourced 
materials, which biodegrades after its use cycle and requires little processing, is 
rather insignificant, as for instance in the case of a wooden spoon.

One of the studies which, perhaps somewhat indirectly, exemplifies the full range 
of effects of design, is by Rockström et al. (2009; 2015). It illustrates very well the 
technical interventions arising from the design of technical artefacts. The authors 
have developed what they call “Planetary Boundaries”, or some measurable safe 
operating limits, suggesting that exceeding these limits, the nature’s coping mecha-
nisms with the industrial processes may be irreversibly exhausted. So for instance, 
the natural mechanisms for resilience of nitrogen and phosphorus flows, biodiver-
sity and climate change are nearly or entirely exhausted. As the technical interven-
tions lack a balance between industrial and natural processes, and the environment’s 
abilities to cope with our interventions are being exhausted, a need increasingly 
arises for the design to include a focus on the technical interventions and so to rec-
oncile the industrial and natural processes.

As I see it, technical intervention can be conducted in such a way that it main-
tains a certain kind of goodness, or a good life, and that is the value desired by 
society. As argued by van de Poel (2009), values attained with technical artefacts 
can be contributory or instrumental in attaining a good life, and sustainability is one 
of such values along with privacy, freedom and health. What then can be said is that 
if a technical artefact is designed to deliver a value of benefiting the natural environ-
ment and the well-being of people, the technical intervention is considered sustain-
able. Alternatively, design that harbours negative effects to the environment and 
well-being is seen as an unsustainable technical intervention. Thus sustainability, in 
essence, is a contributory value in the way it benefits society and the environment, 
and is delivered through technical interventions.

In the light of the above, to judge whether or not the design of a technical arte-
fact is sustainable, one must consider the entire technical intervention to which 
the design gives rise. I shall consider the design of a technical artefact sustainable 
to the extent that the associated technical intervention is sustainable. The task of 
explicating sustainable design, therefore, involves explicating sustainable techni-
cal interventions.
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3  Dispositions, Effects and Values of Design

A technical artefact is significant to us due to its properties the effects of which help 
us to realise our goals. Based on the properties, materials are selected for the struc-
ture of the technical artefact, and the structure of the artefact, typically, helps to 
realise its function (Kroes 2009). The properties that constitute the technical artefact 
are constantly present in the artefact. However, some of the properties may manifest 
themselves only when certain events take place. Such properties are dispositional. 
For example, a raincoat will display its hydrophobic property when exposed to 
water. In other instances it may appear to an unknowing observer as a regular coat. 
The hydrophobicity is a disposition. My use of the concept of dispositions is with 
reference to Mumford’s (1998) theory of dispositions.

By regarding a property of a technical artefact as a disposition, we grant the 
artefact an ability to partake in certain causal processes associated with just that 
property (Ellis 2002). The causal production, as I further refer to, is the specific 
mechanism of cause and effect in which dispositions participate. It is also the rela-
tion that defines the properties of materials based on which the design of technical 
artefacts is undertaken. Fragility, durability, transparency, conductivity, solubility, 
biodegradability, and so forth - these are dispositions due to which we select the 
materials and determine the design of a technical artefact. The knowledge of the 
dispositions also enables us to avoid the use of materials in our designs, if by doing 
so possible undesirable effects are prevented from ramifying through a technical 
intervention to which the design gives rise.

In philosophy, dispositions may be referred to as analogous to causal powers 
(Witt 2008). Ellis (2002) suggests a view of a causal power according to which it 
constitutes a driving force in a causal relation. For the technical artefact to come 
about, the causal relation that will lead to the desired effect is identified and the 
involved principles are, presumably, understood fairly well (Kleinberg 2013). 
Therefore, the act of designing to a high degree pertains to formation of knowledge 
about causal relations and the principles that govern them, and hence the mecha-
nism by which a single act of designing extends to a technical intervention.

It can thus be said that the design of technical artefacts is aimed at producing 
some desired effect. For instance, the effect of wearing a shoe is protection of the 
foot from a roughness of ground surface, at a bare minimum of the possible effects 
afforded by dispositions of the selected materials. The effect of packaging is preser-
vation and containment of goods for us, if the dispositions of the packaging materi-
als are suitably selected. We often refer to the design as delivering an improvement 
in existing conditions, as proposed by Franssen et al. (2009), or as defined by Simon 
(1996), according to whom the design aims at “changing existing situations into 
preferred ones” (emphasis added).

Furthermore, being dispositional, the properties display their causal production 
in given circumstances, thus enabling the particular structural compositions and 
hence the functions of technical artefacts. Therefore, the constitutive properties are 
central to reaching the desired effects of the design of technical artefacts. As the 
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materials are selected due to their specific dispositions affording specific effects, I 
call these the known desirable effects.2

The known desirable effects are always intended by the design of technical arte-
facts. These are the effects by which we may characterise the artefact, but which are 
not necessarily essential for the artefact to perform its function. Crilly (2013) argues 
that the desired effects inherently are functional when it comes to technical arte-
facts. However, my argument is that a function of a technical artefact pertains to the 
many desirable effects afforded by the dispositions of the artefact’s structure, rather 
than all the effects pertaining to its function. Meaning, during the design phases of 
selecting materials for a structure of a technical artefact, dispositions may be sought 
after, which afford certain effects carrying some values other than the function of 
that particular artefact. These dispositions might be certain thermal conductivity of 
materials used in construction of a window frame, adding to its insulation qualities, 
for instance. That is to say, it is the dispositions that may make a technical artefact 
valuable for a particular reason, relative to other artefacts with the same function.

The values carried by the known desirable effects are utility values based on 
which we select particularly these materials over other alternatives. The utility 
values can be said to be deliberately accommodated in the technical artefact’s 
structure, and, depending on the materials selected, an artefact may accommodate 
several utility values in addition to its function. With an attainment of utility values, 
the effects manifesting themselves through a technical intervention can be said to 
be desirable or undesirable, also determining if the nature of the intervention might 
be sustainable.

In discerning the dispositions of the chosen materials, we ascribe a value to certain 
dispositions. We do so, according to Harre and Madden (1975), by grasping the 
causal production characteristic of these dispositions, i.e. the specifics of the cause 
and the resulting effects, and thus we are led to claiming the necessity of these 
effects. Moreover, the authors further argue, legitimacy is created by just this causal 
production resulting in the particular effects. The implications are, firstly, that we 
thus justify the dispositions of chosen materials over other alternatives. Secondly, 
the implications are that our intentions are concentrated on the dispositions and 
their causal mechanisms which best benefit our goals in question, as defined in 
design requirements. Understandably so, as the dispositions render values for which 
we find the material employable in designing the technical artefact, which in turn 
makes the artefact useful to us - the effects are desirable due to the value they carry. 
However, a further connotation is such that our regard for dispositions is primarily 
for the known desirable effects, including those that contribute to fulfilling the arte-
fact’s function. Meanwhile, the dispositions may afford other effects than those 
desired with the design of technical artefacts, yet these effects are accepted rather 
than intended with the design. The unintended effects that occur along with the 
desirable effects are the side effects of the design of that artefact.

2 Alternatively, the desired effects might also be unknown at the time of designing. For instance, 
some uses of technical artefacts are desirable but were not intended at the time of designing. These 
may be conceived as the unknown desirable effects.

Effects of Design and Sustainable Design of Technical Artefacts



442

A side effect implies an unintended effect of bringing about some intended end 
(McIntyre 2014). Although side effects may also be desirable, my focus is on the 
undesirable side effects, due to their direct correlation with how the design of 
technical artefacts is resolving the issues of sustainability.

3.1  Undesirable Side Effects of the Design  
of Technical Artefacts

Irrespective of what is intended by the design of technical artefacts, dispositions 
inherent in the structure of a technical artefact can harbour side effects. Side effects 
are undesirable due to their capacity to carry hazards. As dispositions may afford the 
effects only when certain conditions obtain, so the hazards posed by the dispositions 
may be expressed as risks. In this regard, Hansson (2009) suggests that a hazard 
may be a risk potential, as well as it may be a negative value carried by an undesir-
able side effect which has manifested itself. Either way, materials may pose hazards 
to human well-being and eco-systems during the mining, processing and manufac-
turing needed for them to become components for a structure of technical artefacts, 
or when they are used, or when discarded. So for instance, pollutants such as nitro-
gen oxides occur as a side effect of the function of combustion engines. The phthal-
ate substance, which is a type of plasticiser, is contained in numerous technical 
artefacts including electronics hardware, packaging, detergents, as well as cosmet-
ics and toys. Phthalates are compounds with a disposition that poses varying degrees 
of hazard to human health, according to EurActive Network (Jacobsen 2012). Due 
to this disposition, some phthalates are restricted or banned under the EU’s REACH 
regulations (2007).

Hazards are also posed to the eco-systems by materials having dispositions that 
continue to afford effects when the technical artefact is no longer functional and is 
discarded. A particularly relevant example of such a material with respect to design-
ing for sustainability is a wind turbine blade. The wind turbine counters the use of 
fossil fuels and significantly reduces the carbon emissions - the side effect of the 
production and use of the fossil fuels. The technical artefact, it can be said, is thus 
instrumental in attaining sustainability by its function. However, while the disposi-
tions in the structural composition of the blades render certain utility values, they 
also afford undesirable side effects, which carry hazards when the wind turbine is 
no longer functional. This is because the blades are made of composite materials, 
which are particularly unfriendly towards reprocessing and hence the reuse of the 
materials. Due to the large size of the blades (some are 60 metres long) and their 
sizeable volumes of consumed raw materials, the concern is for our abilities to 
reprocess these colossal artefacts so that we avoid them being discarded in landfills. 
The dispositions of the blades pose hazards to the environment when the blades are 
discarded, as well as when incinerated for energy recovery, producing high amounts 
of abiotic ash. Currently, there are still too few and too inefficient methods for pro-
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cessing the blades, while applications of a value retrieval of the blade materials, 
through reuse of the composite waste, are yet not sufficiently developed. Hence, due 
to the significant side effects affecting the environment, the technical intervention, 
to which the design of the wind turbine gives rise, is unsustainable.

In consequence to the above, as I argue earlier in this chapter, the view that the 
permissible solutions in the design of a sustainable kind are those that reconcile 
natural and industrial processes is misleading. Sustainable design is not design free 
of side effects, but rather design where the undesirable side effects are addressed to 
a certain degree in the subsequent technical intervention, or in a technical interven-
tion resulting from other designs.

Continuing on the subject of dispositions affording side effects, while the pro-
duction of undesirable side effects may be permissible as a result of a production of 
known desirable effects, as in the several examples above, some side effects may 
occur unbeknown to us due to us having no knowledge of certain dispositions and 
the nature of their causal production (Mumford 1998). As Sellars (2008) notes, 
things exist and possess properties “…independently of our knowing them”. A 
range of substances and toxic compounds have dispositions that pose hazards which 
we may learn once the undesirable side effect manifests itself and the extent of its 
harm is rated as inadequate. For example, the freon gas in the earlier refrigerator 
designs, lead in earlier PVC materials, as well as the previously common asbestos 
containing materials  - before these toxic substances were banned. In this regard, 
Boodin (1911) notes that we do not know all the properties of artefacts, although we 
may apply the best instruments, artificial and our own intuitive ones. Nevertheless, 
he argues, however incomplete our knowledge about the properties and their causal 
production might be, we discern the artefact for the properties we do know.

3.2  Conceptual Machinery of Dispositions

To draw some preliminary conclusions from the arguments discussed thus far, mate-
rials are selected for the structure of technical artefacts based on certain inherent 
dispositions. They are selected over other alternatives due to the dispositions afford-
ing certain desirable effects, which in their turn carry utility values. Such a process, 
more often than not, involves a production of side effects, which occur as unin-
tended effects of designing for some desirable effects. The unintended side effects, 
irrespective of whether they are known or not at the time of the designing, are unde-
sirable due to their capacity to pose hazards. That being so, the materials are also 
selected to compose technical artefacts with lesser side effects. So for instance, a 
disposition that poses a hazard, which might be deemed greater than a utility value 
rendered by the same disposition, makes the material an unlikely candidate for the 
structure of a technical artefact. While a disposition rendering a utility value while 
posing a hazard which is rated as a slight risk is permissible (see discussion of 
double-effect in McIntyre 2014) .
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I summarise the conceptual machinery of the dispositions rendering the positive 
values in Fig. 1, and the dispositions posing hazards in Fig. 2.

The dispositions affording effects are intrinsic to the structure of a technical arte-
fact, for which a set of materials are selected to support its function.

4  Explicating the Sustainable Design of Technical Artefacts

Sustainability being a value, as proposed earlier in this chapter, is carried by the 
known desirable effects afforded by dispositions intrinsic to the structure of a techni-
cal artefact. In attaining the value of sustainability, the ‘good’ effects are obtained by 
resolving the undesirable side effects ramifying through technical interventions. The 
act of designing for sustainability generally includes a broader scope of consider-
ations towards the undesirable side effects. The scope is not only broader than in a 
‘conventional design’, as it were, but is also carried out with a particular focus on a 
reconciliation of industrial and natural processes. As the design aims for such recon-
ciliation, only those materials are selected with the particular dispositions affording 
the effects that carry the value of sustainability; as well as the dispositions not posing 
hazards. In this way sustainability is translated into the design requirements.

However, one may assert that sustainability is attainable by addressing a design 
problem just the same as we may address safety in a car design, for instance. It 
appears not to be so due to safety relying on properties which explicitly render 
safety, relative to our conceptions of what a ‘safe’ car might be (Hansson 2012). 
Design solutions pertaining to sustainable design, on the other hand, are more dif-
ficult to evaluate and are only comparable to their alternatives which we find imper-
missible due to them involving a higher degree of undesirable side effects. That is 
to say, the ‘goodness’ attained through the act of resolving ‘badness’ is a process 
which is not necessarily free from the occurrence of undesirable side effects.

Fig. 2 The conceptual machinery of dispositions and side effects

Fig. 1 The conceptual machinery of dispositions and effects
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Consequently, the common misconception concerning the sustainable design, I 
believe, is that the impermissible solutions are those lacking a balance between 
industrial and natural processes. However, we ought to recognise that the design’s 
concerns for the reconciliation of the two processes do not guarantee a resolved bal-
ance. Rather, the design of technical artefacts is aiming at resolving a selected issue 
in a selected eco-system or a social structure. It thus follows that the design is instru-
mental in bringing about sustainability in a selected eco-system by preserving its 
goodness, and it may do so at the expense of exhausting coping capacities of other 
eco-systems through unsustainable interventions to which it may give rise.

4.1  The Four Classes of Sustainable Design  
of Technical Artefacts

In discerning the criteria for a sustainable design as a kind of design, and not merely 
a design dealing with the kind of ‘wicked problems’ occurring in eco-systems, as 
discussed earlier in this chapter, I come to proposing that sustainable design is dis-
tinctive in four different ways. I classify the distinctive ways by proposing that some 
technical artefacts are designed to attain sustainability ‘by function’ of the technical 
artefact in question, and some ‘by structure’ of the artefact. I do so on the basis of 
ample empirical examples of the design we currently conceive to be sustainable. On 
the foundations of the sustainable design so classified, I propose that there are cer-
tain conditions by which we may qualify design as the sustainable kind.

The first class of the design we refer to as sustainable is a design where an empha-
sis is placed on that artefact’s function in attaining sustainability. The technical arte-
facts in this class are designed as a more sustainable alternative to artefacts with a 
similar or the same function but by which undesirable side effects are produced that 
we consider impermissible. These are the technical artefacts designed to address 
carbon emissions, such as renewable energy sourcing technologies, electric vehicles, 
also designs to reduce the consumption of energy, such as LED lights, and various 
insulation improvements wherever thermal energy might escape into the atmosphere. 
Furthermore in this class of sustainable technical artefacts, we may place the arte-
facts designed to address pollution and saturation of bio-capacity. These are various 
reprocessing plants for chemicals and other hazardous substances, as well as all 
types of waste reprocessing machinery. Also in this class are technical artefacts 
designed to address various forms of resource depletion, such as fresh water delivery 
and water saving technologies. These examples illustrate the purposes of this class 
of sustainable design, which are to either replace more polluting artefacts, or to 
resolve the resource depletion by design. Nonetheless, the designs in this class have 
structural compositions with little or no concern for the technical intervention they 
give rise to. The technical artefacts contain rare minerals, metals and other non-
renewable resources demanding their mining. They are also often non-processable 
for reuse, and their waste contains large amounts of abiotic compounds.
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It seems that in this class, the emphasis is placed on the function of the technical 
artefact, and hence, the sustainability attained is relative to not attaining the specific 
goals at all. Moreover, the design of technical artefacts pertaining to this class is 
aimed at curbing undesirable side effects resulting from other designs and the tech-
nical interventions to which they have given rise. Meanwhile, the technical interven-
tion subsequent to the design in question is fairly unsustainable, and is dependent on 
other designs, perhaps those of the future, to resolve the therein ramified side effects.

As for the second class of the sustainable design, I find that specific materials are 
selected which possess dispositions rendering specific utility values beneficial for 
reconciling industrial and natural processes. That is to say, a technical artefact may 
be designed so that its structure accommodates utility values by which a sustain-
ability issue is resolved by the design.

One such an artefact is a roofing membrane, “Noxite”, developed by Icopal, 
which purifies air from certain pollutants. The product is a bituminous waterproof-
ing sheet covering a roof surface. Besides this function, the membrane purifies air 
by ridding it of nitrogen oxide pollutants called NOx, which are atmospheric pollut-
ants and are born as a side effect of fossil fuel combustion from cars, incinerators, 
manufacturing etc. The air purification works by the membrane containing on its 
surface granules coated with titanium dioxide, which through exposure to the sun 
alters the NOx molecules converting them into harmless levels of nitrates, carbon 
dioxide and water. The converted pollutants are washed away with the rain. The 
utility values accommodated in the structure of “Noxite” benefit the reconciliation 
of industrial and natural processes while the function of this artefact, so to say, 
serves its regular purpose of protecting the roof from a premature deterioration. A 
rather similar example of such added utility values accommodated in the structure 
of an artefact is a carpet, “Airmaster”, developed by Desso. The carpet purifies 
indoor air by absorbing various pollutants and hence preventing them from escaping 
into the air. In addition to these two examples, both of which are recyclable, what 
we may also consider as belonging to this class, are designs which address waste by 
optimising the technical artefacts for transportation, such as flatpack, or liquid con-
centrate packaging.

Overall, the technical artefacts in the second class have substantially altered 
structural compositions in order to deliberately accommodate certain utility values. 
The design here may not necessarily be ‘sustainable’ by function, while the struc-
tural compositions and the subsequent technical interventions are not necessarily 
free from side effects. However, the utility values rendered by the dispositions make 
the design of a technical artefact instrumental in attaining a sustainable technical 
intervention. Subsequently, as the attention is given to the specific dispositions 
inherent in the artefact’s structure, the technical intervention can be said to be sus-
tainable to the extent the undesirable side effects are being resolved.

In the third class of sustainable design, the design appears to focus particularly 
on dispositions inherent in structural compositions of artefacts. A quality empha-
sised within this class is that utility values of materials may be retrievable when the 
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artefact is no longer in use. Such a notion of value retrieval pertains to various mate-
rials, substances and entire component looping methods where a utility value is 
somehow retrieved and the material in question is reused in the same loop or in a 
new design. The premises for the value retrieval are that the material with the value 
is separable from other materials, and processable for reuse or other adaptations of 
its value. Design for ‘disassembly’ ensures the retrievability of the utility values. 
However, recovering materials so that their value may be retrieved is still a chal-
lenge, as appropriate technologies are not readily available. Value retrieval to a 
lesser extent also applies to energy recovery in incineration plants, where waste is 
processed for energy production. As a general rule, the materials used for the struc-
tural compositions of technical artefacts in this class are biodegradable, modifiable, 
upgradable, recyclable and reusable. The technical artefacts may be designed so as 
to extend their life, or to extend the life of their components or just materials. Hence, 
the components might be designed as modular to facilitate their replacement. Thus 
waste and depletion of resources are being addressed.

Also in this class, we will find designs reducing the use of virgin materials, such 
as wood, metals and rare minerals and hence helping in managing the resource 
flows. The sourcing of virgin resources and a need for the production of new materi-
als is minimised as we extend the life of the technical artefacts and the materials 
they are composed of. Hence the technical interventions resulting from the design 
belonging to this class are relatively more sustainable, as unsustainable mining and 
manufacturing practices are being addressed by freeing the interventions from some 
of the undesirable side effects of the design.

The fourth class of sustainable design contains solutions with the most concern 
for the technical interventions to which their design gives rise. The technical arte-
facts are ‘sustainable’ by their function as well as by their structure, to the extent 
side effects are resolved in the subsequent technical intervention. In other words, it 
could be said that this class of sustainable design deliberately limits the technical 
interventions to which they may give rise. The designs in this class are focused on 
local sourcing of materials, local use, and generally committed to enhancing wel-
fare while maximally reducing the risk of posing hazards. One such example is 
WarkaWater, developed by an organisation under the same name. The WarkaWater 
is a construction for collecting condensation, providing fresh water to communities 
where water is scarce. The construction is made from bamboo, metal pins, hemp, 
bioplastic netting and polyester ropes, which may be repurposed. The technical 
intervention subsequent to the design of WarkaWater is minimal, as no undesirable 
side effects are likely to ramify as a result of the design. Therefore, perhaps, this last 
class may be an indication of a design most sustainable as the associated technical 
intervention is most free of side effects.

I classify the design of technical artefacts in the four fairly distinctive classes for 
the purpose of evaluating what is being attained by the design of technical artefacts 
we already qualify as ‘sustainable’. With the reference to the four classes as 
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described above, the designs instrumental in attaining sustainability ‘by function’ 
address undesirable side effects of other designs. The designs instrumental in attain-
ing sustainability ‘by structure’ address their own undesirable side effects, making 
the subsequent technical intervention sustainable. Irrespective of the one or the 
other way of addressing the undesirable side effects, the resulting benefit may be 
evaluated against the sustainability of the technical interventions, rather than certain 
isolated values attained with technical artefacts.

Furthermore, an evaluation of effects, which are afforded by dispositions of 
materials, is how the sustainable design kind obtains sustainable technical interven-
tions. This is so as besides the design of technical artefacts bringing about sustain-
ability through specific utility values beneficial to reconciliation of industrial and 
natural processes, specific materials are also selected which have the least disposi-
tions affording undesirable side effects with potentiality of hazards. While it may 
not be possible to design technical artefacts without setting off undesirable side 
effects, all design of technical artefacts intended to qualify as sustainable, irrespec-
tive of the method applied, only succeeds to the extent to which the side effects are 
addressed. Consequently, I propose to replace an evaluation of ‘sustainable design’ 
against the various ideas about what is desirable to attain, with an evaluation of the 
specific utility values of materials in the structure of technical artefacts, and the 
specific resolving of undesirable side effects of design.

One last point, which I would like to offer in discerning the sustainable design 
kind, is that no implications can be made of the design kind being free from undesir-
able side effects, although, presumably a freedom from the undesirable side effects 
may be stated as the goal of the design kind. My proposition is that the design can 
be qualified as sustainable to the extent the side effects are resolved in the technical 
interventions to which the design gives rise, starting from mining, sourcing, manu-
facturing and transporting the materials, and ending with their disposal and the 
value retrieval mechanisms so designed.

4.2  The Sustainable Design of Technical 
Artefacts - the Explicatum

The task of explicating the concept of sustainable design of technical artefacts can 
now be completed. My proposition consists of the following two individually neces-
sary and jointly sufficient conditions, which, when satisfied to a high degree, qualify 
the design of technical artefacts as the sustainable kind.

The design of technical artefacts is sustainable to the extent that:
1) side effects are resolved in the technical intervention to which the design gives rise, 

and
2) dispositions inherent in the structure of the artefact render certain utility values 

which benefit the reconciliation of industrial and natural processes.
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5  Conclusion

Based on the considerations presented in this chapter, I have proposed two individu-
ally necessary and jointly sufficient conditions for the design of a technical artefact 
and the subsequent technical intervention to count as sustainable. I have claimed 
that when the design of technical artefacts reconciles a given imbalance between 
industrial and natural processes, yet does so by ramifying side effects and upsetting 
the coping mechanisms of other eco-systems, the design is unsustainable since the 
technical intervention to which it gives rise is itself unsustainable. This is due to the 
condition being necessary yet insufficient, as for the design to qualify as the sustain-
able kind, the technical intervention ought to also be sustainable.

In this chapter I have presented a way in which the sustainable design of techni-
cal artefacts may be explicated. The new concept reflects the instrumental nature of 
the design of technical artefacts that concern sustainability, as unsustainable inter-
ventions are problems of design yet to be resolved. My aim was to offer a simple 
definition that is consistent with the empirical evidence of sustainable design, and 
which, I hope, will be useful to practitioners and researchers in design and other 
fields, offering, as I believe it does, an accurate and operational demarcation of the 
concept of sustainable design.
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1  Introduction: The Problem of Ecological Design

If the world we live in is not the way we want it to be, then this is the fault of human-
ity. If, as Bill McKibben (1989) has suggested, we are seeing the “End of Nature”, 
then this too is our fault. But, we have come to realise that we cannot survive and 
flourish as a species without some symbiotic lasting partnership with the best ver-
sion of “Nature” that we can create together. “Nature no longer exists apart from 
humanity and henceforth the world we will inhabit is the one we have made” (Purdy 
2015) and conservation in the Anthropocene, as envisioned by Jamie Lorimer 
(2015), will have to become a “dynamic cosmopolitics for wildlife”. We need there-
fore to design and implement new cooperative partnerships and a new vision.

The notion of ‘ecological design’ has emerged, during the last few decades as a 
reaction to a complex environmental crisis and as a line of thought and practice that 
not only questions the current worldviews of Western culture, but also calls for 
practical changes. In David Orr’s words (2002, p. 20), ‘it is the careful meshing of 
human purposes with the larger patterns and flows of the natural world… ‘Thinking 
ecologically about design is a way of strengthening the weave that links nature and 
culture’ (Van der Ryn and Cowan 1996, p. 9). In this way, ecological design is pre-
sented as an activity that contributes to fixing the ‘miscalibrations’ between man 
and the rest of nature. ‘The environmental crisis is a design crisis. It is a conse-
quence of how things are made... [Yet] design manifests culture, and culture rests 
firmly on the foundation of what we believe to be true about the world’ (Van der 
Ryn and Cowan 1996, p. 9). The way we design therefore, is part of a major cultural 
network of beliefs which, among other things, have lead us to the current complex 
crisis we are now facing. As Capra (1996, p. 4) suggests, our systems of crises may 
be ‘just different facets of one single crisis, which is largely a crisis of perception’.

In other words, the problem of ecological design is, in this sense both epistemo-
logical (which may be illustrated through the question of how we understand our 
perception of and relationship with the other, the rest of nature and with the future 
generations) and ethical (which may be illustrated through the question of how we 
should relate with the other, the rest of nature and with the future generations).

Regarding these foundationally philosophical questions, the intention in this 
chapter is double: first, to synthesise a new epistemology of design—one that we 
call an ecology of design by attending to the problem of how are we to understand 
the systemic relationship between individuals and their environment – the human 
ecology of living – and comprehend the praxis of design as an integral part of it. 
And second, to synthesise the essential element for design to become ecological, 
which we will argue only occurs when its praxis is mainly commanded by the emo-
tion and ecology of love. That is, love is described as the biological and ecological 
foundation of what makes us human beings and therefore as the main human dispo-
sition from which a truly ecological ethics and ecological consciousness in design 
praxis may emerge.

First, the chapter examines how design is part of an ecology of living which is 
epistemologically constructed as a reaction to modern rationale. Then, based on 
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Maturana’s notion of human existence in conversation, the chapter suggests that 
design is a human form of conversing and synthesises four implications that are 
constitutive of this condition (Salazar and Baxter 2015). After dealing with an epis-
temological dimension of design as conversation, the chapter synthesises the notion 
of an ecology of love. Based on the exploration of several philosophical and scien-
tific accounts, the article examines some essential aspects of an ecology of love that 
informs an ethical and collaborative form of designing.

2  Epistemology, Relationship and the Ecology of Design 
as Part of an Ecology of Living

Ecological design is a reaction to a Western epistemology of the human-nature rela-
tionship which has at least two profound implications for the understanding and 
practice of design:

 1. The dichotomy between the artificial environment and the natural environment.
 2. The negation of embodied emotion and the emergence of technocratic design.

In relation to the first of these implications, modern design has assumed that 
there is a sort of ‘artificial environment’ –the object, the building, the city, − isolated 
from and positioned over a ‘natural’ one. This is what Ingold (2000, p. 179) refers 
to as ‘the building perspective’, which believes that human beings ‘inhabit the vari-
ous houses of culture, pre-erected upon the universal ground of nature – including 
the universal of human nature’. Encapsulated in this artificial-cultural environment, 
the designer appears in opposition to nature. Thus, not only is the so-called ‘natural 
environment’ thought of as a sort of Garden of Eden for the elaboration of an artifi-
cial environment –which may be one of the deepest sources of the current environ-
mental crisis – but also, the designer has become ecologically illiterate, and therefore 
unable to deal with the real challenge of sustainability. In the case of the second 
implication, there is a basic epistemological assumption that human intelligence (or 
reason) inexorably occurs dislocated from the body, emotion and the rest of nature. 
Freeman (2000, p. 211) synthesises this modern vision by alluding to Descartes’s 
account of perception: ‘the animal machine in man was guided by the soul as his 
“pilot”, which sought knowledge through reasoning about the passive imprints of 
sensations, in order to arrive at absolute mathematical truth. Fantasy, intention and 
emotion were dismissed along with imagination as being nonmathematical and 
therefore unscientific’. As Solomon (2000, p. 3) comments, ‘one of the most endur-
ing metaphors of reason and emotion has been the metaphor of master and slave. 
Such a metaphor, not only suggests that emotion is ‘inferior’, ‘more bestial’, and 
less intelligent’ than reason, so that it ‘must be controlled’, but it also implies a clear 
distinction between them ‘as if we were dealing with two different natural kinds’.

In this Cartesian context, since the Enlightenment, design has been mostly under-
stood as a process of technological invention, as the logical application of modern 
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scientific knowledge for practical purposes,1 and therefore as the primary means for 
human satisfaction and well-being. It was particularly in the Industrial Revolution 
when this epistemology of design based on a logic and mechanical way of thinking 
was deeply put into praxis. The emergence of industrial design in the industrial 
revolution not only was a major transformative and globalizing force, but also a key 
factor for the cultivation and expansion of a culture very much attached to a techno-
cratic epistemology. Although the notion and practice of industrial design in the mid 
nineteenth century – and then in a Fordist fashion in the twentieth century – democ-
ratized the access to a new modern and global era, it was a key element for the 
materialization of a Cartesian way of thinking in a global scale and a new economy 
based on mass consumption and exploitation of natural resources. As such, techno-
cratic design has been thought of as a ‘fundamental way humans take up with the 
world. It is a worldview that sees everything out there as having value only or pre-
dominantly through its functional (instrumental) purposes’ (Ehrenfeld 2008, p. 30).

However, after several hundred years, this form of designing has proved to be 
highly dislocative of human needs and ecological limits and is therefore highly 
unsustainable. Its main mode of operating is based mainly on a shallow form of 
enquiring and its way of dealing with complex problems, for example, has been to 
design new, more efficient artefacts that would eventually replace ‘obsolete’ ones 
without really asking any deep epistemological and ethical questions. This is what 
Orr (2002, p. 63) calls technological fundamentalism: ‘[designers] who fail to ask 
hard questions about why we do what we do, how we do it, or how these things 
affect long-term prospects…to question our basic assumptions about how our tools 
relate to our larger purposes and prospects’.

Since the second half of the last century, and as part of a systemic and holistic 
paradigm, two lines of research have made an important contribution to questioning 
and transcending the modern mind-body and culture-nature dichotomies. These are 
the phenomenology of perception, as developed by Merleau-Ponty, and the biology 
of cognition, as developed by Maturana. This has led to an ecology of living dynam-
ically formed by the relational interdependency of the individual and its medium 
and to an epistemological change about human existence and cognition essential to 
the emergence of a new epistemology of design.

According to Merleau-Ponty (1962), the lived-body is the foundational basis of 
human experience and explanation and that every human activity, from walking in 
the park to theoretical reflection, is done by one’s embodied existence. Neither the 
“body-subject” nor the world which it inhabits can be defined and characterized 
independently from each other: ‘the world is inseparable from the subject, but from 
a subject which is nothing but a project of the world, and the subject is inseparable 
from the world, but from a world that it projects itself’(Merleau-Ponty 1962, p. 430).

In the biological field, the work of the Humberto Maturana (1980; 1988) arrived 
at a similar epistemological understanding of the individual-medium relationship 
and concluded that the phenomenon of perception is not the passive representation 

1 “technology”. Oxford Dictionaries. April 2010. Oxford University Press. http://english.oxford-
dictionaries.com (accessed March 14, 2011).
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of a pre-existent world out there, but on the contrary, is determined by the physical 
structure of the organism’s body that is itself organized in a circular fashion, as a 
‘closed network of interactions’ of components. This circular organization, he dis-
covered, is actually the general form that embraces all living beings – later defined 
as autopoiesis—literally a network of components that continually regenerates itself 
and constitutes its own topological domain for its realization as a network (Maturana 
and Varela 1987). Since an autopoietic system is dynamically constituted by a 
closed network of particular components, its perception is necessarily determined 
by it. That is, all the continuous changes of a living system, as a consequence of 
either its internal dynamics or its interaction with the medium, are specified by its 
actual embodied components. This implies that any external agent that interacts 
with a living being only triggers structural changes in the system, but does not 
determine them (Maturana and Varela 1987). Moreover, a ‘living being only encoun-
ters the structural features of the medium that its own structure specifies’ (Maturana 
and Mpodozis 2000, p. 5). In this sense, ‘perception’, Maturana noticed, ‘should not 
be viewed as a grasping of an external reality, but rather as the specification of one’ 
(Maturana, in Maturana and Varela 1980, pp. xv–xvi) and is not about a passive 
representation of an external world ‘out there’, but rather ‘the bringing forth of a 
world’ (Maturana and Varela 1987, p. 174). So, the biological mechanism of the 
organism-medium relationship in which both are dynamically formed by their 
structural coupling is a continuous process of recurrent interaction in which organ-
ism and medium mutually trigger structural changes (Maturana and Varela 1987, 
p.  75). Ultimately, a living being’s ongoing capacity to maintain its autopoiesis 
through an enactive structural coupling with a world is an act of cognition, ‘the 
throbbing of all life’ (Maturana and Varela 1987, p. 100), ‘the breath of life’ (Capra 
1996, p. 257).

These accounts by Merleau-Ponty and Maturana imply an epistemological 
change in which form is inescapably related to the process (Capra 1996; Ingold 
2000). It is a change of the understanding of life and cognition from the static to the 
active, ‘from being to doing’(Maturana and Poerksen 2004), from self to ‘self-in- 
process’(Guidano 1991) and from the universal to the experiential.

Thus, nothing is static in life; nothing is totally fixed or programmed before the 
realization of living in relationships. Thus, neither the individual nor the medium 
can be defined as pure facts before their interaction. In contrast, they form one indis-
soluble totality, a being-in-the-world, which biologically occurs as a recurrent struc-
tural coupling. Thus, every human experience depends on being in a world that is 
inseparable from its own ‘embodiment’(Varela et al. 1991). This is the cornerstone 
for the ecology of the living, and what makes us living beings a part of the phenom-
enon of life.

Human design is no exception to this ecology. Every act of design, good or bad, 
beautiful or ugly, useful or useless, both biologically and phenomenologically, 
belongs to our embodied inhabitation of a world. It is a systemic part of our ecology 
of living. Design does not create an artificial or cultural world separated from the 
environment, and this does not happen outside the embodiment of cognition. Design 
affects how we continuously create ourselves and the web of life in which we exist. 
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Every action of design emerges from, or is determined by, this embodied socio- 
ecological existence. It is in this circular causality that lies the power of the ecology 
of design. It is not ecologically passive, but active. In this sense, it can be said that, 
although every design is creative or active, only when it contributes to maintaining 
our bio-ecological existence in the pleasure of wellbeing, is it a constructive act.

3  Conversation: The Human Way of Existence

We have now reached the stage at which we can suggest how design actually hap-
pens in cognitive terms. We suggest this occurs in a further more complex level of 
cognition that is a fundamental aspect of our humanness, our eco-cultural existence 
in conversation.

To explain the notion of conversation, it is necessary to note three things about 
the phenomenon of emotion from a systemic perspective.

First, Emotion is an embodied cognitive event. The latest neurobiological views 
explain emotion as a ‘prototype whole brain event’, that is, as a complex phenom-
enon that embraces many regions and subsystems of the brain (Watt, quoted in 
Thompson 2007, p. 362). As Damasio (1995, p. 128) asserts, the neocortex area of 
the brain (traditionally linked to reason and ‘will-power’) is highly interconnected 
with ‘downstairs’, the subcortex, (traditionally linked to emotions) which plays a 
key role in ‘biological regulations’ within the system. ‘Nature´, he suggests, ́ appears 
to have built the apparatus of rationality not just on top of the apparatus of biological 
regulation, but also from it and with it. The neocortex becomes engaged along with 
the older brain core, and rationality results from their concerted activity’. Emotion 
can be seen as a ‘prototype whole-organism event, for it mobilizes and coordinates 
virtually every aspect of the organism’ (Thompson 2007, p. 362) and so it plays a 
key cognitive role in the dynamic homeostasis of an individual in recurrent interac-
tion with its medium. As Damasio (1999, p. 50) concludes, ‘emotions are about the 
life of an organism, its body to be precise, and their role is to assist the organism in 
maintaining life’.

Second, emotion also commands and constricts human intention. In behavioural 
terms, emotion is an embodied disposition to action, and therefore, always defines a 
kind of behaviour (Maturana 1988, pp. 48–49). As Thompson (2007, p. 365) synthe-
sises, ‘emotion is not a function in the input-output sense, but rather a feature of the 
action-perception cycle—namely, the endogenous initiation and direction of behav-
iour outward into the world.’

Third, emotion also takes place in a phenomenological domain, as a systemic 
part of the ecology in which the individual exists. This means that, through embod-
ied and ever-changing emotional-appraisal behaviours, the individual continuously 
participates in and makes a particular eco-cultural network of interactions, while the 
networks that emerge from these interactions also constrain (cognitively trigger) the 
self-organizing embodied emotion. In this way, we can talk about an eco- 
enculturation of emotion. It is the ecological domain from which emotion and 
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behaviour develop in particular ways. So, the phenomenon of human eco-cultural 
living is absolutely inseparable from the process of how to live, and emotion is at its 
core.

Armed with this explanation of emotion, we can now return to the notion of con-
versation, which, as Maturana suggests, is the human cognitive way of existence—
namely, that humanness emerged when conversation started to be used in a recurrent 
and intergenerational fashion. Conversation, Maturana points out, is the systemic 
interweaving of our coexistence in language and our emotions (Maturana and 
Verden-Zöller 2003, p. 30). In opposition to a modern epistemology in which the 
rationality of language is separated from the body and emotion, here language and 
emotion form a unique embodied dynamic in which a higher order of cognition as 
conversation emerges. Every appraisal action such as thinking, talking, dreaming, 
reflecting and walking, occur through language as a central cognitive aspect of 
human intelligence. Yet, as embodied actions, they are inevitably emotional actions, 
and as such, they are emotionally driven. Cognitively, this is what Lewis (2005, 
2000) calls ‘appraisal-emotion amalgams’ which, in a systemic causation, form the 
basis of human ‘intentions’, ‘moods’, and, ultimately, a ‘sense of self’. Conversation 
is therefore not just the description of a world (as believed in modern theories of 
language) but a continuous bringing forth of it. It is the form in which humans coor-
dinate their embodied-ecological existence. Thus, it is through conversing, as a cog-
nitive and relational phenomenon, that humans inhabit in and create an ecology of 
living—namely, an eco-cultural network of conversation, and through it, make 
themselves in the world.

4  Design: A Human Manner of Conversing

So, by understanding human existence as a conversation, this allows us to suggest a 
genuine ecology of design in cognitive terms and to propose that to design is to 
converse (see Salazar and Baxter 2015). This then becomes the primary way of 
understanding design as a biological and eco-cultural phenomenon and it allows us 
to synthesise the experiential, relational, embodied, emotional and linguistic con-
stituents of the ecology of design.

Other design theorists such as Klaus Krippendorff and Ranulph Glanville, have 
also explored, either explicitly or implicitly, a notion of design as conversation. 
Arguing from a “second-order cybernetic” approach (Von Foerster 1974), they have 
highlighted the indispensable circular interaction or coordination between the 
observer and the observed  – or the individual and the artefact  – implicit in any 
design process.

Krippendorff (2005) for example, proposes a new foundation for design that 
emphasises the relational and experiential dynamics between users and artefacts 
and suggests that artefacts do not exist and have meaning by themselves (as mod-
ern design would assume) but are “manifest in the form of interfaces”—i.e. 
“sequences of ideally meaningful interactions”. Artefacts “are constructed by those 
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involved and account for their experiences under conditions of recursively stable 
and hence reliable interactions”. This helps to explain why people may not only 
interface in different ways with the same artefact, but also act independently and 
responsively on what they mean to them. So he claims, that in order to design arte-
facts, it is important to understand the second-order cybernetics—that is, “the 
cybernetics of participating in systems under continuous reconstruction by their 
constituents” (Krippendorff 2007). This cybernetics of participatory design occurs 
in language.

Glanville (1999, p. 88) also defines design as a conversation, but for him, “con-
versation is a circular form of communication, in which understandings are 
exchanged. So, in a conversation, participants build meaning through the conversa-
tional form, rather than trying to communicate a predetermined meaning through 
coding and “words do not hold meaning—we do.” For Glanville, design as conver-
sation appears as “a means of exercising our creativity”—one that emerges from the 
circularity of conversation.

Both Krippendorff and Glanville contribute to our understanding of the design 
process in relational and experiential terms as an interactive and participatory phe-
nomenon and as “a way of realizing oneself in coordination with others” 
(Krippendorff 2007). However, when design is understood as conversation, it is also 
necessary to pay attention to the embodied and emotional aspects of this ecology. 
Conversation must be understood not only as a relational and linguistic phenome-
non but also as a cognitive mode of existence continuously determined by emotional 
dispositions. From this Maturanean understanding of conversation, we have offered 
important implications for design praxis (Salazar and Baxter 2015) synthesised in 
the following five points:

First: the praxis of designing is always commanded by emotions. To design is to 
apply several appraisal dynamics such as reflection, evaluation and critical observa-
tion. They are the key aspects of any design process. However, in our understanding 
of design as conversation, these appraisal dynamics are inevitably interwoven with 
emotions. So, if we want to understand what happens when a designing process is 
carried out, we have to focus on the emotions that specify the praxis of design and 
we have to pay attention to how the appraisal aspect of a design process is interwo-
ven with the emotioning that it implies. ‘What’ we design is ineluctably attached to 
‘how’ we design it. Clearly, design is not a purely technological method. In fact, 
technocratic design does not imply that design is just a logical and objective action 
either, but that it is only an explanation developed from a manner of conversing that 
leads us to negate our embodied and ecological existence, and to think of design 
solely in utilitarian terms. Design is always defined by the unique embodied and 
ecological experience of the designer. As such, there is no objective and value free 
process of design. In contrast, when the designer becomes conscious of the impor-
tance of emotions, a responsive disposition may also emerge. This disposition will 
facilitate reflecting on which kind of emotions contribute to the emergence and 
conservation of more sustainable relations both socially and ecologically.
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Second: designing is a kind of conversation about facilitating human existence in 
conversations. The prime objective of design in a materialistically oriented society 
like the present Western-European culture is generally understood as the planning 
and producing of things. Designers, it is believed, create books, houses, cities, parks, 
etc. The problem with this vision is that, it not only construes the designer (subject) 
and the designed (object) in opposite Cartesian domains, but also, it elevates the 
created thing conceptually above what design truly does. In this way, a universalistic 
and domineering design is constructed. In contrast, the understanding that design 
does not primarily create specific things, but is a human conversation that offers 
platforms that facilitate particular modes of conversing is the cognitive substance of 
what Krippendorff (2007) has termed ‘human-centred design’. This ‘calls on design-
ers to conceive of their jobs not as designing particular products, but to design affor-
dances for users to engage in the interfaces that are meaningful to them’.

Third: designing is a systemic part of an eco-cultural network of conversations. 
As design is part of a whole process of inhabitation, it is necessarily entwined with 
many other forms of conversations and other non-human beings and eco-systemic 
flows and cycles and this means that every design process and designed product is 
eco-culturally shaped. It is an eco-cultural manifestation of a specific form of living. 
Design also makes the eco-cultural domain in which it takes place and it does so by 
facilitating modes of conversations. Although the designer cannot design conversa-
tions, nor specify emotional changes, design always triggers emotional changes in 
an agent, who may either conserve or change certain behavioural patterns. Design 
therefore ‘encourages’ a certain manner of conversing that may result either in the 
conservation of a particular pattern of acting or in the changing of it. Moreover, as 
conscious beings who are able to feel our emotions and associate them with certain 
actions, we can deliberately design platforms that try to control the way that people 
converse thereby triggering emotions such as fear and aggression, or we can design 
platforms that invite people to converse in a more participatory way, thereby trigger-
ing a sense of well-being. So, design ineluctably has an effect on the quality of life 
of other human and non-human beings.

Fourth: every human being is a designer, simply because human beings live in 
conversation and design is a kind of conversation. This implies a reconsideration of 
the importance of the interdisciplinary and trans-disciplinary (Max-Neef 2005) pro-
cess of co-designing and entails a radical change of the designing process, from 
objective and mandatory design, to an inter-subjective and cooperative one. 
Ultimately, every human being participates in the creation of a world experienced as 
a multiverse of diverse others. Listening to the other with respect and cooperatively 
finding ways to afford diversity now become the essential ingredients of creativity 
by designing ecologically. In this form of creation, the professional designer’s con-
tribution need not be suppressed, but needs to be redefined as a facilitation of socio- 
ecological processes. As Wahl and Baxter (2008) have pointed out, ‘as facilitators 
of trans-disciplinary integration, designers can help to change culturally dominant 
worldviews and value systems’.
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Fifth: learning to pay attention to emotions is a first step towards a more ecologi-
cal form of designing. We need to be given the opportunity to pay attention to emo-
tions and to learn from them—that is to converse with ourselves, with the bodies in 
which we exist, and to create meaning from there. In the impersonal and hurried 
globalized world of today, this awareness of connection to the body has been criti-
cally constrained, but design as a process of facilitating conversation can improve 
this situation. This however suggests radical changes in the design education. For 
example, it will require a move away from a functional characterization of design 
such as ‘industrial design’, ‘graphic design’ or ‘media design’, to a qualitative one, 
which explicitly elucidates its emotional intentions, and encourages the study of 
emotion as a central aspect of understanding the world in which the designer lives.

By adopting this position, designers will be able to (1) understand which kind of 
emotions in general and conversations in particular have led us, as a society, to gen-
erate so much ecological destruction—i.e., to understand the roots of the social and 
environmental crisis we are facing; and (2) to ask and learn which emotions – which 
forms of conversing with the other and the rest of nature – are the ones from which 
more sustainable or harmonious patterns of human inhabitation may emerge.

5  Ecological Design as Part of an Ecology of Love

When we become aware that through design as conversation a world is continually 
made in a certain way, we are compelled to look for those forms of conversing by 
design that would not only cultivate the consciousness of our embodied existence in 
an ongoing ecology of coexistence, but also to look for ways that would facilitate 
the conservation of this in a harmonious fashion. Based on this, the fundamentally 
ethical challenge of ecological design may be rephrased as follows: To facilitate the 
emergence and conservation of a human existence in conversation in which our-
selves, our contemporaries, future generations and the rest of nature are seen as 
legitimate participants of the web of life. Following the accounts of several philoso-
phers and scientists, we suggest that both the ethical disposition and cooperative 
praxis of ecological design really flourish as part of an ecology of love, which is a 
fundamental emotional and relational dynamic for human flourishing and survival. 
When Erich Fromm (1995, p. 6) says that ‘a theory of love must begin with a theory 
of man’ he implicitly suggests that humanness and love are part of a circular causa-
tion – that is, that a theory of man should also begin with a theory of love. Similarly, 
Pitirim Sorokin (2002, p.  6) defines love as a fundamental ‘energy’ for human 
endurance, a ‘vital power’. He says: ‘ontologically love is…a unifying, integrating, 
harmonizing, creative energy or power… …Without the operation of love energy 
the physical, the biological and the socio-cultural cosmos would have fallen apart’. 
This energy, he explains, is not only emotional and biological but also a basic human 
need.
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First we would like to introduce the term of ecology of love as a comprehensive 
concept that unifies in a relational and indivisible dynamics the social love, the love 
of nature and the love of place. We do this by respectively examining and then inte-
grating the accounts of Maturana, Wilson and Tuan related to a human’s loving 
existence. What unites these three authors is that they generate crossbred explana-
tions of biological (innate) origins with cultural processes of learning and experi-
ence of human existence in love. Nevertheless, we argue that there is still need for a 
comprehensive vision of love that unites all of this into of what we call an ecology 
of love. From this synthesis we then propose what we consider are key implications 
for the thriving and praxis of ecological design in a global era.

From a social dimension, Humberto Maturana asserts that love is the only emo-
tional disposition (or ‘domain of relational behaviours’2) that allows human recur-
rent interactions in which ‘the other’ is accepted as an authentic other ‘without 
expectation, and that can be amplified and stabilized’. As such, he argues that love 
has biologically been an essential emotion for the emergence of the human social 
and language domains (Maturana and Verden-Zöller 2008, p. 223; Maturana 2005, 
pp. 45–46). Maturana and Verden-Zöller suggest that our loving existence is the 
result of a particular epigenetic trans-generational manner of living. This manner of 
living was mainly constituted, conserved and extended through a social and recur-
rent trans-generational phenomenon. They point out that the human lineage emerged 
through the conservation of the progressive expansion of the mother/child relation-
ship of mutual body acceptance, nearness, and mutual care in playfulness and total 
trust, in a manner that also involved the male, and progressively extended beyond 
the age of reproduction into the adult life in a neotenic evolutionary trend. Eventually, 
living through loving conversations became a central manner of living through 
every developmental period of a human being. Thus, Maturana and Verden-Zöller 
claim that the conservation and trend beyond neoteny of this manner of living in 
intimate playing in love, generated the possibility for the spontaneous arising of 
language as an intergenerational phenomenon learned by children in the interaction 
with their mothers. They concluded that this ‘constituted humanness as the basic 
loving manner of living that we live now’ (Maturana and Verden-Zöller 2008, 
pp. 3–4).

From a more ecological standpoint, and transcending the primarily social dimen-
sion of love examined by Maturana, Wilson (1984, p. 31; Kellert and Wilson 1993) 
introduces the term biophilia, as ‘the innate tendency to focus on life and life like 

2 Maturana argues that, because emotions are internal body dispositions, that is, they are dynamic 
body changes that belong to a domain different from the domain of the observer, we cannot see 
them directly. However, considering that the observer has access to the behavioural domain of a 
living being, what the observer connotes when he distinguishes emotions, ‘is a domain of rela-
tional behaviours’. In other words, when we talk about emotions, we always refer to some domain 
of behaviours (such as, seeing, hearing, moving, thinking, reflecting, etc.) that an animal or person 
may do, and we speak in terms of the ‘kinds of doings that it may generate’. So, as Maturana 
explains, ‘the different emotions or moods can be fully characterized in terms of the kinds of rela-
tional behaviours that they entail as a domain of actions’.
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processes’. From an Aristotelian perspective, biophilia not only means love, but also 
embraces, through the concept of friendship (philia), the notion of relationship with 
others. This is a central point in the idea behind the notion of biophilia. Indeed, both 
Wilson and others who have contributed to the formulation of this hypothesis, pro-
pose that love of other living beings is materialized in a human ‘tendency’ or a 
‘need’ to ‘affiliate’ with Nature. ‘From infancy’, Wilson says, ‘we concentrate hap-
pily on ourselves and other organisms. We learn to distinguish life from the inani-
mate and move toward it like moths to a porch light’(Wilson 1984, p. 1). As he 
argues, “for more than 99% of human history people have lived in hunter-gatherer 
bands totally and intimately involved with other organisms. During this period of 
deep history, and still farther back, into paleohominid times, they depended on an 
exact learned knowledge of crucial aspects of natural history. ...In short, the brain 
evolved in a biocentric world, not in a machine-regulated world”. From this argu-
ment Wilson concludes that only by understanding and establishing deep relation-
ships with other organisms, “we will place greater value on them, and on ourselves’ 
(Wilson 1984, p. 1).

Finally, as one of several environmental geographers, anthropologists and psy-
chologists who have brought human relationship to place as an essential element of 
human experience, attitude and behaviour, Tuan (1974) introduces the notion of 
topophilia. In a similar, but also broader fashion than Wilson’s biophilia (Berry 
et al. 2015), Tuan asserts that topophilia includes every affective bond of human 
beings with their material environment or place. Examining Tuan’s topophilia, 
Sampson (2012, p. 26) has described it as “an innate bias to bond with local place, 
including both living and non-living components”. In this regard, Sampson asserts 
that the notion of topophilia recognises the innate human attachment to other living 
beings as proposed by Wilson, but has expanded it to include every physical and 
non-living element of a place. Furthermore, Tuan argues that this bond is essentially 
aesthetic and experience-based, so topophilia is often related to a particular place or 
environment. Thus the aesthetic experience of topophilia always varies in its inten-
sity, subtlety and mode of expression. Yet, when topophilia becomes a strong emo-
tion, he points out, we can be sure that the place we inhabit is replete with intimate 
events, symbols and memories; a place that we feel as home.

What unites Maturana, Wilson and Tuan, in addition to the common bio-cultural 
essence of their respective arguments, is a relational vision of human love. A key 
concept that unites these relational accounts is intimacy. By synthesising these 
account we can argue that social and ecological intimacy are actually one loving 
phenomenon that was biologically essential for the emergence of humanness. 
Humanness emerged immersed in an intimate socio-ecological network of convivi-
ality. We can observe in the ancestral family, a full interdependence between social 
phenomena and intimacy with nature (Shepard 1998). The main cooperative social 
activities such as, gathering of food, hunting of animals, obtaining necessary timber 
for a fire, cooking and sharing of food, orally sharing and teaching the myth, the 
spirits and knowledge of nature, walking in a wet forest, and resting near a river 
after a long journey, necessarily happened in a deeply congruent and intimate 
 coupling with eco-systemic processes that were ultimately felt as home. In this 
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sense, every social activity arose from and in deep relations with a place. Therefore, 
the trend from loving mother-child neoteny to every human developmental phase 
examined by Maturana as a fundamental aspect for the emergence of humanness as 
a languaging and social being, may be rephrased as a trend to philic relationships 
with other living beings and ultimately to a whole place. This synthesis allows us to: 
(1) understand humanness not only as a social phenomenon but more broadly as an 
ecological one that takes shape in recurrent relationship with a whole ecosystem; (2) 
comprehend that humanness, as a relational being, is dependent on a socio- 
ecological love, since this is the only emotion that allows the emergence and con-
servation of recurrent co-operative relationships; (3) recognise that the love for 
other human beings, the love for other non-human beings and the love of the places 
we inhabit are essentially one indivisible dynamic dependent on human experi-
ence – i.e. an ecology of love; (4) realize that through the cultivation of an intimate 
relationship with the eco-cultural places which we inhabit, we come to know our-
selves and our wildness; it is through this knowledge that we become aware that we 
are part of a major ecosystem (or nature); and (5) to understand that, as Maturana, 
Wilson and Tuan warn us in their respective terms, the loss of love as an intimate 
relational phenomenon in modern society not only jeopardizes human’s ability to 
flourish but it is also an essential factor in socio-ecological diseases and 
destruction.

Equipped with a broad synthesis of an ecology of love, we suggest that ecologi-
cal design, as a conversing phenomenon that has reacted to the socio-ecological 
crisis we are now facing, is not only dependent on love, but also it is a platform that 
enhances the human capacity to intimately affiliate with the other, the rest of nature 
and the particular places we inhabit. As such, by linking ecological design with an 
ecology of love, there are at least four implications that we would like to suggest:

 1. Ecological Design is about listening to the other in its own legitimacy.

Love is an emotion that defines an intention of openness to oneself and the other, 
one in which the other is brought forth as a legitimate other in coexistence with 
oneself (Maturana and Verden-Zöller 2008). Therefore the disposition of love is one 
that ‘disarms our emotional defences’ and makes us ‘vulnerable to the other”, it is a 
‘matter of “really looking”’ at the beloved (Velleman 1999, p.  361). Similarly, 
Badhwar (2003, p. 43) suggests that “love is a perceptive look, a look that seems 
really to see the loved object, not a falsifying look of projection and fantasy, or a 
self-centred look of appropriation. And, seeing the loved object as it is, the look of 
love seems to affirm the object’s value in its own right”. Therefore, the look of love 
is the essence of the ecological look, it is the point of departure of the encounter 
with the other – one in which the other emerges in its legitimacy in relationship with 
oneself.

As such, the disposition or look of love is crucial for ecological design. Ecological 
design emerges when it is realized that the first and most important action in an 
ecological conversation is not about giving speeches (Irigaray 2002), teaching the 
other, proposing new ideas, new technologies, or making or creating new solutions, 
but rather, it is about listening to oneself and to the other in their legitimacy. 
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Listening is the primordial, most important, action of ecological design. It is its 
point of departure. Without listening, the action of designing becomes a noise and is 
ecologically displaced. The disposition of love is the only emotion that allows us to 
listen to oneself, and from there, spontaneously to start listening to the other.

 2. Ecological design is a collaborative learning process.

Global design praxis, happening in a competitive and technocratic disposition 
and triggered by a purely neo-economic vision of development, is based on the 
belief that the designer defines and creates ‘solutions’ for the other—globally, for 
other places that many times are distant, almost foreign to him. Based on a Cartesian 
subject-object separation, Western design then has reinforced a profound division 
between the designer and the consumer that, in a complex global era, has readily 
been translated into a dichotomy of designator and designated dimensions. Thus, 
design praxis has been dominated by the belief that one designs for people, for the 
user, for the mass but not with the other. As such it has become epistemologically 
and practically anti-ecological, hierarchical and often, overbearing, and therefore 
has faced severe constraints and thresholds that prevent it from adequately inform-
ing itself in ecological and socio-cultural terms.

Ecological design demands that we pass from the competitive vision of develop-
ment to a cooperative one. Epistemologically, ecological design is about exploring 
the significance of working with the other and not for it. By doing this, design praxis 
not only frees itself from the designer-consumer Cartesian dichotomy but also 
enters into the ethical and cooperative domain of relationship that – we have argued - 
only comes through the ecology of love. Working with the other is a conversation 
that happens – in its most basic form and smaller scale – with a particular and irre-
placeable other (or others) and is concerned with the other for its own sake (the 
essence of the Aristotelian complete state of philia). As Frankfurt (2004, p. 42) has 
synthesised, “love consists most basically in a disinterested concern for the wellbe-
ing or flourishing of the person who is loved. It is not driven by any ulterior purpose 
but seeks the good of the beloved as something that is desired for his own sake”. As 
such, following Singer’s account, designing with the other and for the other’s sake 
implies passing from a merely appraisal form of relationship in which “we are all 
commodities for each other” to one that also incorporates a bestowal dimension: “an 
engendering of value by means of one’s appreciative attitude towards the person, 
thing or ideal, to which we attend” (Singer 2009, p. 53).

Therefore, designing with a particular other and for the other’s own sake has at 
least two major implications: first, it implies an attentive opening and intimate rela-
tionship that informs design about the particularity of the other, its constitutive 
structure and conditions, and everything that is needed to contribute to its conserva-
tion and well-being. In this way, the designer is occupied with the other as a whole 
being, as an end in itself. But also, designing with the other for its own sake is about 
being aware that the existence of the other is ineluctably interwoven with the 
medium in which it exists. That is, the designer’s loving attention also brings to the 
conversation (or design process) environmental factors that are fundamental to the 
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wellbeing of the beloved. Briefly, therefore the designer gets to know the other and 
its medium, and acts ethically and ecologically in accordance with that knowledge.

Second, as a conversation, ecological design is fundamentally an inclusive and 
intimate co-facilitation and co-creation process. It is a dynamic that incorporates the 
other, that invites the other to give its point of view, to create the world in which it 
‘wants’ to live. In such a scenario, ecological design questions and tends to tran-
scend the globalized separation between designer and consumer. So, “designing 
with” enhances a self-producing order. Ecological design implies  – in Princen’s 
terms (2010, p. 93)  - to pass from a mining and consuming economy to a home 
economy in a global era. While the first two  - which have commanded the neo- 
liberal and pro-growth patterns of globalization  – have respectively fostered 
“humanity’s excess throughput of material and energy” and “the construction of a 
´sovereign consumer`[that] is all too convenient excuse for powerful actors to evade 
their societal and environmental responsibilities”, a home economy recalls the 
notions of co-production and self-reliance of the places where we live. Consequently, 
Princen argues that “a useful starting point would be a consumer’s apparent polar 
opposite, a ́ producer economy`”, in which every one is seen as a designer in a sense 
of creating, making, using, recycling and caring for.

 3. Ecological design is about establishing an intimate and aesthetic encounter with 
the place we inhabit.

Globalization may have brought positive things to many people around the 
world, but local communities have been one of the losers of globalization (Shuman 
2000). The main negative effect is that people have lost the capacity to produce for 
themselves, becoming reliant on a single, highly unstable and complex economic 
system (Douthwaite 1996). Being reliant on global factors that are socially and 
environmentally unsustainable has had serious social consequences in the local 
domain, such as, the breakdown in family structures and extended communal groups 
(Laszlo 2006), the jeopardizing of socio-ecological dynamics in local communities 
and neighbourhoods (Barton 2000; Shuman 2000) and the loss of administrative 
power in local governments (Hess 2009).

In this scenario, ecological design must lead the way to a localization process in 
a global era. This is not an anti-global discourse or the enhancement of a local- 
global dichotomy. On the contrary, it is the inevitable exploration of localizing our 
life while thinking of and appropriately participating in a global age. This is what 
Schumacher meant by developing a new economic process in ‘a direction that shall 
lead it back to the real needs of man, and that also means: to the actual size of man.’ 
Similarly, bioregionalism has also called for a local living in a global era, material-
ized through the holistic process of getting back into place. As Berg and Dasmann 
(quoted in Aberley 1999, p. 23) put it: “Living-in-place means following the neces-
sities and pleasures of life as they are uniquely presented by a particular site, and 
evolving ways to ensure long-term occupancy of that site. A society which practices 
living-in-place keeps a balance with its region of support through links between 
human lives, other things, and the process of the planet – seasons, weather, water 
cycles – as revealed by the place itself”.
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This localization of human living through design is essentially a topophilic pro-
cess. As such, there are two main implications for ecological design: first, it implies 
a design praxis intimately and aesthetically related with the place. This reciprocal 
intimacy not only brings the emotional, perceptive and relational aspects of design 
praxis together in epistemological terms, but is also the bedrock of an ecoliteracy 
process of design. Only through a topophilic relationship can the designer opens 
himself to really look at the place, to learn about its eco-systemic components and 
processes and design in coherence with it.

Second, it implies the emergence of an ecological consciousness—the feeling 
that one’s identity, health and wellbeing are deeply rooted and interdependent with 
an inhabited place and the major biosphere. Snyder illustrates this by describing that 
‘after twenty years of walking right past it on my way to chores in the meadow, I 
actually paid attention to a certain gnarly canyon live oak one day. Or maybe it was 
ready to show itself to me. I felt its oldness, suchness, inwardness, oakness as if it 
were my own. Such intimacy makes you totally at home in life and in yourself’(Gary 
Snyder in, Nicholsen 2003, p. 65) In this way, acting from an ecological conscious-
ness, the participants of an intimate process of co-design would understand the 
scale-linking essence of ecological design and would apply an ethical framework to 
it. Through the emergence of ecological consciousness, designers eventually 
become aware that their actions inevitably take part in the construction and conser-
vation of the major biosphere. They become aware that their actions involve ethi-
cally respecting their co-existence with uncountable other beings, things and flows, 
and therefore they act in a way that, appraising from their own ethical concerns, 
does not unnecessarily reduce the possibility for other beings to develop their own 
lifes.

 4. Ecological design is about learning and acting in the flow of the present.

As the heirs of a platonic epistemology, Western culture is firmly attached to the 
understanding of wellbeing as a final stage, as a transcendental value. Based on the 
idea of endless progress and growth, we do not only initiate a process of boundless 
accumulation, but also hope that at a certain point we will reach a level of satisfac-
tion. This is what Fromm (1995) refers to when he points out that our culture has 
moved from a “Being” mode of life to a “Having” mode of life. In a globalized 
scenario, governed by this progressive epistemology, we are now realizing that infi-
nite growth (or what now some call sustainable growth) is an oxymoron, especially 
when we are facing the environmental breakdown of a very finite planet. Ultimately, 
the incessant progressive pilgrimage to attain a predefined and transcendental state 
of wellbeing (or beauty in ancient philosophy) has generated cultural patterns of 
lives that are anxious, painful, and ultimately socially and ecologically destructive. 
This is a basic factor in the global ecological crisis and a main obstacle to under-
standing and living in the pleasure that love brings.

In contrast, as Maturana (2008, p. 98,99) asserts, the emotion of loving happens 
in the flow-of-living-in-the-present in the legitimacy of everything. Loving, he sug-
gests, is living in the spontaneous unity of everything. It is living in the corporeal 
wellbeing in the flow of social conviviality. In this sense, Maturana links the process 
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of loving with the ancestral notion of ‘the path of Tao’—namely, the oriental idea of 
living in the wellbeing that emerges through the process of living without the suffer-
ing that comes with the attachment to anything that is declared transcendental, with-
out looking for the permanent (Maturana 2008, p. 97). Similarly, Fromm (1995, 
p. 17) proposes that loving is an art—‘the art of loving’. As an art, he says that love 
‘is an action’, ‘an activity’, a ‘personal experience’, so there are no ‘prescriptions’ 
to its practice. Yet he proposes that, as with any art, love requires discipline, concen-
tration and patience. As such, the art of loving is about continuously co-creating and 
conserving the places where we live by accepting one’s own and the other’s legiti-
mate participation in it.

With a progressive focus, the possibility of an ecological design becomes an 
impossibility. The relational aspect of its ecology becomes instrumental, a second-
ary phenomenon in which the attention is reduced to the attendance on a final prod-
uct. In contrast, as a cooperative conversation, ecological design brings back the 
importance of daily life in order to change the current unsustainable form of our 
global era. It is in the flow of the present where real actions occur, and from where 
a more sustainable form of organization of our institutions and socio-ecological liv-
ing can emerge. Unfortunately however, the mainstream visions of sustainable 
development and ecological design have become yet another representation of a 
progressive form of thinking that ultimately negates our inevitable existence in a 
complex interconnected present and unpredictable future (Foster 2014, see 2012). 
In contrast, ecological design must be understood as a platform that facilitates the 
continuous emergence and cultivation of a more sustainable world, not as a fixed 
point in the future, but through the interconnection of an essentially diverse and in- 
placed dynamics that occur in our on-going present for which we are responsible.

6  Conclusion

When we realize that phenomenologically we are participants and creators of an 
ecosphere that is at the edge of collapsing, this means that, among many other 
things, in our hands rests the co-creation of a world that we would conceive spiritu-
ally, socially and ecologically sustainable. In this sense, the global environmental 
crises we are facing become an opportunity for deep reflection, imagination and 
creativity by design.

In this Chapter we have elucidated an ecology of design and explained its cogni-
tive dynamics as a form of conversing from a bio-cognitive and phenomenological 
point of view. This may contribute to an epistemological change in which the 
embodied, emotional and ecological dimensions of design praxis are reinvigorated. 
Design, we have suggested, is a human conversation about facilitating our existence 
in conversation. This implies, among other things, that every action of design is 
commanded by the embodied, self-organizing emotioning of the designer. It also 
implies that the practice of design unfailingly defines and is defined by the eco- 
cultural medium in which the designer exists. However, this epistemological 
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 realization also opens up the essentially ethical question of ecological design. As an 
ethical phenomenon, we have suggested that design only becomes ecological when 
it is primarily guided by the emotion and ecology of love. It is through this emotion 
that design becomes a platform of conversation that facilitates and encourages the 
emergence of ecological consciousness. Essentially, we conclude that the platforms 
of ecological design are systems (of every kind) that treat the other as an authentic 
being and invite it to co-create a cooperative form of being at home in the world.
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Scales of Design: Ecodesign 
and the Anthropocene

Victor Petit and Bertrand Guillaume

Abstract In this chapter, we provide with a brief historical overview of the encoun-
ter between design and the global environment in the Anthropocene, investigating 
the moment when the traditional figures of conception (namely the engineer and the 
architect) merged under the single term “design”. We then offer a philosophical 
inquiry into the meaning of design today, and the crucial role of designers next to 
engineers. We more particularly look at the issue of scales (space scale and time 
scale) in the context of the ecological crisis, and at the significance and the useful-
ness of an approach in terms of the “milieu” rather than of the environment. We 
show that the articulation of global and local is possible, as is possible a transition 
both digital and ecological, and that the important distinction is not between global 
and local design, but between two ideas of eco-design.

Keywords Anthropocene · Ecodesign · Milieu · Scale

1  Introduction

It is often claimed that industrial revolutions have set humans free from the limits of 
space and time, that is to say that technology modifies spatial and temporal scales. 
The space-time of technology is, however, no longer commensurate with ours. As 
Gunther Anders wrote: “We humans are smaller than ourselves” (Anders 1961: 11).

The question of the scale change in the history of design is much wider than the 
following paragraphs. Would not it be feasible to see a great deal of discontinuities 
in the history of art, or more generally in the history of technology? Is the history of 
industrial design in the twentieth century the passage from objects to homes, and 
from homes to towns? When exactly design became global? When design meets the 
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Anthropocene, which is not accidental, contrariwise to what the naturalistic dis-
course assumes (Bonneuil and Fressoz 2013)?

The Anthropocene, like design, is a much-debated idea regarding its nature, its 
origin, or its name. It refers either to the Great Acceleration or Gaïa. While Italian 
futurism is a candidate for the design of the Anthropocene from the point of view of 
the former, the design science of Buckminster Fuller is a candidate from the point 
of view of the latter, and one can actually find parallels between Fuller and James 
Lovelöck (Grevsmühl 2014).

A brief historical overview of the encounter between design and the global envi-
ronment will lead us to a more philosophical inquiry into the meaning of design 
today, and the crucial role of designers next to engineers. We will show that the 
articulation of global and local is possible, as is possible a transition both digital and 
ecological, and that the real distinction is not between global and local design, but 
between two ideas of eco-design.

2  From Architecture to Design

Studying the relationship between design and the Anthropocene is in a sense inves-
tigating the moment when the traditional figures of conception (namely the engineer 
and the architect) merged under the single term “design”. It is about questioning the 
time when everything, at all scales, became epithet of design. Is the Anthropocene 
so different from climate design? Design is about art, as much as about technology, 
and its scales range from object to Earth through the city.

2.1  From the Spoon to the City

The design changes scale when it becomes mixed with the social planning, when it 
tries to answer what Horst Rittel called wicked problems, such as the environmental 
problems (Rittel and Webber 1969). The idea of “large-scale design”, which echoes 
design for natural environments as much as design for social organization, is inher-
ited from what James Scott (1998) labeled “high modernism”. Le Corbusier, who 
could have said: “Big is beautiful”, is its incarnation (Scott 1998: 104). His book 
entitled La ville radieuse. Eléments d’une doctrine d’urbanisme pour l’équipement 
de la civilisation machiniste (1933) illustrates such a scale change and his totalizing 
(totalitarian?) approach disregarding any context. An exhibition held at the Centre 
Pompidou, Paris (Le Corbusier. Mesures de l’Homme, 2015) has recently reopened 
the debate on Le Corbusier’s fascist ideas (De Jarcy 2015). Leaving this debate 
aside, let us observe that the recognition of Le Corbusier is first and foremost a scale 
issue: at the scale of furniture (as a designer), Le Corbusier is acclaimed; at the scale 
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of housing (as an architect), le Corbusier is admired; but at the scale of the city (as 
a planner), Le Corbusier is, at best, contested. If his Modulor (1949) commands to 
systematically take into account the human scale, he sketches what appears to be an 
“ethereal” man, for whom the scale change is exclusively an arithmetic operation! 
Meanwhile, he overlooks that scale changes are not only quantitative ones, but also 
qualitative ones, and forgets that the scales of man are not the measures of man. At 
least two contradictions fall within the scope of our inquiry. Firstly, Le Corbusier 
uses the very notion of “milieu”, but his philosophy is in reality more about remov-
ing the variability of the milieu.1 Secondly, he evokes scale, but he seems caught in 
an inescapable contradiction between scale and proportion. Indeed, the Modulor 
aporia lies in the assumption that scale is unique, and also in the confusion between 
proportion and scale (Boudon 2002). Philippe Boudon uses scale as the central 
notion of his “architecturology”, and defines it as “the relevance of measure”: one 
has to measure in a certain scale, but this scale does not result from the measure 
(Boudon 1991). Contrariwise to geometric proportion, architectural scale only 
makes sense in its connection with the human body. However, scale is precisely not 
just a matter of measure and size relatively to the human body.

Le Corbusier is, of course, not the only architect who dreams of expanding 
scales. There are also, for instance, the architects of the “Megatructure” (Deyong 
2002). The dream is not only to change scale, but also to eliminate the differences 
between different scales. It was aptly summarized by Milanese architect Ernesto 
Rogers in 1952: Dal cucchiaio alla città. “From the spoon to the town” is the slo-
gan, which characterizes the spirit of the 1943 Athens Charter, but it has nearly 
become an equivalent to the word “design”. Such a motto reveals the dream of 
modern design, namely to abolish all scale, in a complete identification between the 
spoon and the town, the inside and the outside, the object and its blueprint. For that 
reason, the term “design” was quite contested in France. For instance, French archi-
tect Claude Parent recused the Anglo-Saxon definition, which covered all creation 
of the built environment, from the lighter to the city (Parent 1971: 19). Jacques 
Viénot, before him, disputed the Anglo-Saxon term of design (in particular the 
industrial design of Loewy) to prefer the term of industrial aesthetic; but he also 
admitted that the industrial aesthetic had to extend “from the dam to the pen”, and 
he was able to say “it is one or the other: either the planet explodes, either we orga-
nize it” (Viénot 1948). Industrial aesthetics designs a “society” of objects before 
designing individual items, a dwelling environment before isolated artefacts: “move 
from the small problem to the big one, which is truly the environment of Man” 
(Patrix 1962: 101).

1 By contrast, one could quote the architect and designer Alvar Aalto, who never ceased to empha-
size that art, contrariwise to technology, has to be anchored in that variability of the milieu (Aalto 
2012 [1997], p.162).
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2.2  Post-Sputnik Design. Design by Environment

The genuine discovery of space conquest is not outer space, but our very planet. The 
space age fully participates in the Anthropocene, for it has exposed that, in a sense, 
the techno-sphere had exceeded the bio-sphere. McLuhan was not wrong when he 
claimed that October 17th, 1957 the Earth itself became, with the first man-made 
satellite, an artifact, a design form, an anti-environment aware of itself (McLuhan 
1966 2005: 10, McLuhan 1971 2005: 22). From then on, ecology has been about the 
technical milieu, both a medium and an environment. In 1959, Nixon and 
Khrouchtchev inaugurated the American National Exhibition. According to art his-
torian Beatriz Colomina, the post-Sputnik architecture began with this first USSR- 
USA cultural exchange, when Ray and Charles Eames projected the film “Glimpses 
of the USA” onto screens under a dome designed by Fuller in Sokolniki Park. In 
1968, the designers released “Powers of Ten”, a documentary offering a 9-min jour-
ney from the human scale to the infinitely large and to the infinitely small. This 
amazing film encourages a typical epistemological mistake of global design, namely 
the idea that one can understand different scales on the same level. “The logic of 
both films is the same. Intimate domesticity is suspended within an entirely new 
spatial system” (Colomina 2001: 12). With the two of them, the space of architec-
ture and the space of media, and the global village and the Earthship overlay, and 
never separate again.

Designs concerned about environmental issues have been trying to be both eco-
nomical and ecological since at least the 1960s. This topic of the oïkos has been too 
much disregarded by design, mainly maybe because the entire world adopted the 
term “environment” to label ecological questions. The French designer and colorist 
Georges Patrix noted that: “The year 1969 saw the introduction of the word ̒ designʼ, 
while in 1970 the word 'environment’ was introduced.” (Patrix 1973: 30).2 Jean 
Baudrillard early understood that: “to this theoretical concept of ‘environment’ cor-
responds the practical concept of ‘design’” (Baudrillard 1972: 251). The control of 
the environment, under the sign of protection (Fuller), is also the control of men, 
who have to be protected from themselves (Baudrillard).

2.3  Bigness

In architecture, “Big Design” might evoke Rem Koolhaas, whose analysis seems to 
be restricted to a simple matter of size: “S, M, L, XL organizes architectural mate-
rial according to size; there is no connective issues” (Koolhaas and Mau 1997: xix). 
It takes just a few steps from his Delirious New-York (1978) to “Bigness”, which 
means that beyond some size, scales are abolished, and architecture loses any 

2 In France we used to speak of “industrial estheticism” and “milieu”, provided that estheticism is 
about the insertion into the milieu inasmuch as about beauty, as Gilbert Simondon exemplifies.
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context (Koolhaas and Mau 1997: 494–517). “JunkSpace”, the encounter of the 
escalator and the air-conditioning in urban systems, is like a child of the Bigness: no 
more scale, the maximum and the minimum blend imperceptibly into one another. 
It would be hard to drawn any theory of scales from Koolhaas’s writings, for his 
theory of design is quite rhetorical: “Junkspace thrives from design, but design dies 
in the Junkspace” (Koolhaas 2002: 175). Between Le Corbusier and Koolhaas, did 
we bluntly move from high modernism to post-modernism? So thinks Latour, who 
advises: “no longer be a modernist, and change scale” (Latour 2005: 73). Our inter-
pretation rather advocates that continuity prevails over differences. Both of them 
work for the Bigness, and the abolishment of scales. Applying the laboratory to the 
planetary level is, as Bruno Latour noted, renouncing to the very idea of scale: is to 
renounce to the dichotomy of the inside and the outside, and to the dichotomy of the 
micro- and the macro-level (Latour 1993). In the Actor-Network Theory, the differ-
ence in scale between actors (local/global) is fairly irrelevant (Latour 1994).

Tim Morton speaks of “Hyperobjects” to refer to things that are massively dis-
tributed in time and space relatively to humans. Hyperobjects are viscous, nonlocal, 
a-temporal, and exhibit their effects inter-objectively. For Morton, inter-objectivity 
includes “subjects”, for we are ourselves effects of hyperobjects, which are above 
all scalar dilemmas exceeding our reality, our medium-sized objects. Hyperobjects 
“cannot be thought as occupying a series of now-points ‘in’ time or space” (Morton 
2013: 47). As hyperobjects have no more scale, Morton’s philosophy does not favor 
any scale for the proper design of hyperobjects. He draws on an example, namely 
the project entitled “Dusty Relief” (2002) led by architect François Roche,3 a build-
ing that would attract dirt rather than redistributing it, which is misleading on a 
planetary scale. “It would make more sense”, he wrote provokingly, “to design in a 
dark ecological way, admitting our coexistence with toxic substances we have cre-
ated and exploited” as the electrostatic building suggests. In the time of “hyperob-
jects”, design has no other choice but to include them straight from the start (Morton 
2013: 109–111).

Peter Sloterdijk finds in architecture the more fundamental intuitions of his “sph-
erology”, which assumes in relation with technology that the “environment” has 
become internal and artefactual.4 But we could also say, with Latour (2008), that 
Sloterdijk is the philosopher of design, because what was previously called Nature 
has now become a matter of Design. The crystal palace of capitalism, this green-
house, which has no outside (Sloterdijk 2008), is the dome of Fuller.

3 New Territories/ R& Sie, Dusty Relief (2002). By François Roche, Stephanie Lavaux, and Jean 
Navarro.
4 In an interview with Heinrich, Sloterdijk acknowledges his intellectual debt to architects, pio-
neers and visionaries of spherology, and quotes: Bruno Taut, Vladimir Tatline, Constantin Melkinov 
and Hermann Finsterlin (Sloterdijk 2011).
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3  Buckminster Fuller and Global Design

While design has long been related to environment (e.g. involving Walter Gropius 
at Harvard Universty, László Moholy-Nagy at the Chicago Institute of Design, and 
Herbert Bayer in Aspen, Colorado), as Peder Anker (2010) has shown in his book 
collecting papers design truly meets the Anthropocene with Fuller: what was 
required was the inspiration from the space ecological engineering; what was 
needed was to think like an astronaut.5

The imagined life of astronauts became the model for how to live in harmony with nature. 
The ecologically engineered machinery of the space cabin, such as bio-toilets, solar cells, 
and recirculation devices, became essential devices for ecological architects such as Fuller, 
John Todd, and Kenneth Yeang. (Anker 2010: 127).

Buckminster Fuller is the perfect “Technocrat for the Counterculture” in Fred 
Turner’s term (Turner 2009). He is, problematically, a technocratic promoter of 
democracy through design.6 Nikola Jankovic managed to describe him in just a few 
lines:

Willingly collaborating with the US Army, and agent of propaganda for a ‘fluid’ world 
which would safeguard freedom and democracy, Buckminster Fuller became a messianic 
Captain Pax Americana. Steward of the spaceship Earth, and based on evidence, he 
believed simultaneously: that there is always a better way to manage the planetary stock 
(dymaxion- tensegrity- synergy); that economic growth can be optimized in a finite world 
(do more with less); and eventually in a sharing for all from the top (strict maximum). 
(Jankovic 2012a: 15).

His Dymaxion philosophy and domes are distributed among very different scales, 
which is the direct legacy of the “general theory of systems” (Bertalanffy 1968). 
Fuller is placed in the context of cold-war technology: atomic bombs, space vehi-
cles, and computers. The meeting of these technologies called for a conception of 
the Earth as a controllable entity, a “closed world” (Edwards 1996). In the words of 
Pang (1997), Fuller is “a superb example of a Cold War designer”. One can recall 
that he was first and foremost a son of the US Navy. He has learnt his favorite 
maxima (“to do more with less”) from the military thought, and this is certainly 
where his faith in the capacity of design to solve anything came from, as well as the 
metaphor of the Earthship.

5 The history of ecodesign proposed by Peder Anker (2010) takes place in America. It ignores 
divergences within the field, one effect of this view being to reduce ecology to the environment.
6 According to Jonathan Massey “Fuller conceptualized design as the art of reconciling systemic 
rationalization with individual initiative” in order to solve the contradiction between his “techno-
cratic conviction that there existed only ‘one best way’” and his belief in the “superiority of demo-
cratic governance and market economies” (Massey 2009: 191).
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3.1  Dome at all Scales

In his history of the Earth seen from above, Sébastian Grevsmühl (2014) interprets 
geodesic and pneumatic domes (after Buckminster Fuller and Frei Otto, respec-
tively), as tangible achievements of the “spaceship Earth” idea. The dream of a 
dome town is fashionable; speaking of the Rockefeller Center, its designer referred 
to a “city under a single roof” (Hood 1929). And while Buckminster Fuller dreamed 
about guaranteeing complete environmental control (first in any place, then at any 
scale), Frei Otto imagined a mega-structure for controlling the climate, for under 
any radically hostile climate “man has no choice, but to trust technology” (Otto 
1954: 116). As Antoine Picon (2008) has noted, the ‘more with less’ of Fuller’s 
dome is big but light, so it could lead to ‘less through more’.

Fuller’s dome, once the American Pavilion at the 1967 Montréal World Fair, is 
today a museum dedicated to the environment. It was part of an earlier and broader 
project, also known as the Geoscope (1962), which consisted, like a premonitory 
dream of Google Earth, of including views of the universe in computers. “We will 
be in ‘one town world’ in a realistic way” (Fuller 1964: 28). Fuller’s dome is the 
metaphor of global and multi-scale design, for instance for a city, as in his Manhattan 
Island Dome exhibited during the 1959 exhibition “Three Structures” at the MoMa, 
under the form of a photomontage (Gough 2009). A project of such a kind, namely 
to have an entire town under an artificial dome, is intrinsically a project of full con-
trol over the environment, of complete air conditioning, of a pure “endosphere”. 
Buckminster Fuller “regards domes as basic environment valves, differentiating 
human ecological patterns form all other patterns, microcosm from macrocosm [as 
such] not limited in size” (Zung 2001: 39). They constitute architectures of the Cold 
War par excellence, for they are at the same time means of military expansion 
(towards polar regions) and means of protection to threats resulting from that expan-
sion (especially nuclear risks). Implying a sharp distinction between the inside and 
the outside, the concept of the dome contradicts the very philosophy of ecology, 
which refuses the idea that the environment is merely external. Contrariwise, the 
Anthropocene is illustrated by the awareness that it is no longer an option to ‘exter-
nalize’ ecological impacts. Any dome would have to be global, and master planetary 
feedbacks: there is nothing external to design anymore. This nowadays echoes geo-
engineering prospects, namely the alleged control of the planet and the endless 
management of its data under the benevolent cupola of advanced techno-science. 
We thus agree with the sentence of Maldonado:

The idea [of the ‘Dome Over Manhattan’] demonstrates once again the admirable imagina-
tion of Buckminster Fuller as an engineer, but it also shows his dangerous ingenuity as an 
ex-temporaneous ecologist. (Maldonado 1972: 47).
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3.2  Spaceship Earth and World Game

It seems that Fuller formulated for the first time the Earthship metaphor in 1951 
(Krausse and Lichtenstein 1999: 279). Sabine Höhler has offered a history of the 
Earthship, starting from the Foucaldian statement of a ‘spatial turn’ in our time, 
namely the idea “that the anxiety of our era has to do fundamentally with space” 
(Höhler 2014; Foucault 1986: 23). With Fuller’s book Operating manual for space-
ship Earth (1969), in contrast to Ward’s and to Boulding’s references to Spaceship 
Earth, the metaphor is not used as suggesting vulnerability and community but as an 
operator granting the transformation of the Earth into a design object (Höhler 2014). 
Fuller invites us to understand Spaceship Earth as an “integrally-designed machine” 
(Fuller 1969: 52). With widespread, anticipatory design science, Fuller stands in the 
way of the growing success of Neo-Malthusianism.

The (at first unsuccessful) “World Game” he proposed for the World Fair held in 
Montreal in 1967, is a perfect example of the designer operating the Earthship. 
Initially conceived of as a game for students to model (and optimize) the worldwide 
circulation of resources and information, the spirit of the World Game exemplifies 
how design can be used instead of politics. When Gene Youngblood introduced the 
game, he explicitly announced “a concrete scientific alternative to politics” 
(Youngblood 1970: 30), in so far as it would “gradually force world politics to yield 
to the computer-indicated, mutually-beneficial world programs” (Fuller 1973: 116). 
The first session of the World Game was held in 1971, just before the release of the 
Meadows et al. (1972) report to the Club of Rome. Both exercises use scenarios in 
a context of a looming ecological crisis. Yet, their conclusions sharply diverge 
(Jankovic 2012b). In the first paragraphs of the fourth chapter of the The Limits to 
Growth (Meadows et  al. 1972), Fuller’s optimism (World Resources Inventory, 
1967) is referred to (and mocked). The sessions of the World Game resulted in the 
publication of Energy, Earth and Everyone Energy Strategies for Spaceship Earth 
(Gabel 1974). The editor of the book, Medard Gabel, a designer and co-founder of 
the World Game Institute in 1972, today continues designing a world that works for 
all, through the Design Science/Global Solutions Lab (Gabel 2010). Would he 
maintain, as Buckminster Fuller said in the forewords of the 1974 volume, that the 
energy question is about to be resolved?

The dome, the Earthship and the World Game all exemplify two dominating 
attitudes towards the environment: firstly as metaphors, or ways to grasp the whole; 
secondly as models, or ways to quantify and to parameterize our planetary lifeboat. 
The idea is nothing less than to replace the Earth, our primary biosphere, by design, 
as some tried, twice, with Biosphere II, a heterotopic experiment conducted in the 
desert of Arizona in the late 1980s (Höhler 2014).

Yet, the advent of neoliberalism with the election of Ronald Reagan was not the 
only cause for the premature death of the movement for alternative technologies. 
For sure, another reason was that the Whole Earth Catalogue (1968), much inspired 
by Fuller’s legacy, avoided feature articles on political, social, or ecological ques-
tions (Winner 1986, ch.4). It is naturally part of “global design” to be based on a 
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global knowledge, essentially statistical and quantitative, purified of local contin-
gencies, thus giving the misleading impression that the problem is fundamentally 
about nature (or science) and not society (or politics). We have incidentally men-
tioned Google Earth. Fuller, in the past, and Google, today, have the very same 
ideology (which is the ideology of the death of ideologies), and they have the very 
same fantasy as well: to substitute the map to the territory.7 Fuller is like Mr. 
Jourdain in Molière’s play: he has been doing politics all his life without knowing 
it!

3.3  Earth Design

Historical inquiries into the US counterculture movement and the role of Richard 
Buckminster Fuller or Steward Brand made clear their surprising connection to the 
military culture (Turner 2006; Kirk 2001; Kirk 2007). Felicity Scott has stressed the 
paradoxical relationships between: counterculture’s architecture and Fuller’s tech-
nocracy (“Revolutionaries or dropouts”); psychedelic and intermedia cultures 
(“Acid Visions”); and the politics of ecology movement and increasingly militarized 
environments (“Shouting Apocalypse”; Scott 2007: Ch.6–8). The pans of the scale 
between computers and hippies, nuclear mushrooms and hallucinogenic ones, tech-
nological fixes and natural life of the 1960–70s, finally tip in one direction. The Web 
made the Whole Earth Catalog, but did not solve its contradictions. Intellectuals 
and artists still debate about such a “California dreaming”, as suggested the exhibi-
tion The Whole Earth California and the Disappearance of the Outside (2013) in 
Berlin, telling the story of that shift from eco-psychedelia and countercultural com-
munality to the networked neoliberalism and the Anthropocene Project (Diederichsen 
and Franke 2013).

The life of Steward Brand is maybe sufficient to exemplify how ‘ecodesign’ lost 
its subversive impact: we moved from the desire to create soft technologies likely to 
promote autonomous communities (it was one of the objective of the Whole Earth 
Catalog) to the wish to enter an era of the large-scale engineering of ecosystems (it 
is the aim of the Whole Earth Discipline). Brand (2010) indeed intends to show, as 
the subtitle of the later book suggests: “why dense cities, nuclear power, transgenic 
crops, restored wildlands, radical science and geoengineering are necessary.”

How big is Big Design? Earth Metabolic Design once sponsored the ‘World 
Game Studies Workshop’. It is precisely around this notion of metabolism that the 
scale expanded from the individual, to the town, then to the region and the world. It 
is fascinating to see how easy it was (and how easy it is now) to some to move from 
the regional scale to the planetary scale, even though no (or little) proof of success 
exists (for industrial ecology for instance) at the scale of cities or regional level. As 
conceived of by Brad Allenby (Allenby 1998; Allenby 2005), industrial ecology 

7 One could make another bold comparison: in the World Game as in Facebook, the world has only 
friends.
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should, and will, result in earth systems engineering as opposed as environmental 
engineering. Such an opposition, however, is first and foremost an issue of scale, 
rather than an issue of method, or epistemology. Allenby insists he is not a reduc-
tionist, but the way he deals with scale change make us believe, indeed, that the 
whole is nothing more than the sum of the parts. With its Fullerian-like vision of 
design as pure engineering, he pretends to solve industrial problems without touch-
ing society. Industrial ecology, however, can follow different paths, as design in 
general: one is focused on the production sector, and could be summarized as the 
engineering of (optimized) material and energy flows in industry; another embraces 
the whole economic system, and rather deals with so-called “metabolism” of society 
as a whole (Fischer-Kowalski and Hütler 1999; Fischer-Kowalski and Haberl 2007). 
An opposition of that kind is valid at all scale, and to us only the latter reading can 
really be said “multiscale”.

4  Conflicting Scales?

As a matter of fact, ecology has been torn between “techno-skeptics” and “techno- 
optimists” since the 1970s, between those who refuse the Earthship metaphor and 
those who subscribe to it, or between big design and small design. The Earthship 
metaphor carries the dualisms of modernity (the soul and the body, nature and culture). 
Man is on Earth like the Cartesian soul in the body, namely like a pilot in his ship, 
mastering and possessing the world and himself. The new representation of the 
Earth refers both to a limited whole to be preserved and to the possibility of excessing 
it, namely the principle of non-conservation which characterizes the general econ-
omy of Georges Bataille as well as the essence of triumphant technoscience and its 
“boundless space of technical possibility” (Schwarz and Nordmann 2011).

4.1  Small Design

Small Design refers to the adage Small is Beautiful of “degrowth” philosopher 
Leopold Kohr, picked up by his disciple and friend E. Schumacher in his 1973 best-
seller. Kohr’s main idea is that “there is only one cause behind all forms of social 
misery: bigness” (Kohr 2001: 21).

The Papanek’s Tin Car Radio designed in 1965 (Papanek 2011: 224–228) 
appears as a revolution in the history of design, neither for it was affordable for the 
many, nor for it was made of recovered materials, not even because it assumed a 
smart and creative user (it both opened the black box of technology, and challenged 
aesthetic uniformity), but rather because, by bringing an artisanal dimension to an 
industrial object and a mass media, it constituted a manifesto for small design. 
Buckminster Fuller was not without influence on Papanek, for instance in his 
approach of a global, non-specialized, multidisciplinary design. Victor Papanek, 
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however, took a different road, probably because his encounter with the Third 
World. His options to revolutionize design are various, and sounds familiar today 
(tackling planned obsolescence, being inspired by biological models –in other 
words “biomimicry”–, regarding “environmental design” as a fight against pollu-
tion, etc.). Like Fuller, he sometimes seems to believe that design can supplant poli-
tics, but unlike Fuller he understood that one cannot dream of a sustainable world 
based on the American way of life. His opinion regarding the scale of design is 
nonetheless quite fluctuating, even if he wrote: “My primary conviction as a human 
being, a designer and an ecologist is Nothing Big Works – Ever!” (Papanek 1995: 
24). Looking for a middle path, neither techno-fix nor techno-critics, he still thought 
that technoscience (like satellites) was mandatory for a proper knowledge of the 
ecological crisis (like the evolution of desertification). Papanek’s contradictions are 
ours: how to build a human scale with non-human scale technologies?

Speaking of designer Ken Isaacs, Victor Margolin writes:

Though modernist in his design vocabulary, he has never followed the dictum that the same 
design philosophy should operate at all scales. Ken’s projects do not move from a spoon to 
a town, as the Italian architect Ernesto Rogers once envisioned, but rather from a spoon to 
a spoon as Andrea Branzi once remarked. (Margolin 2002: 75).

Departing from the modernist project would so be admitting that a new theory of 
design should correspond to every new scale. Fuller and Isaacs belong to the same 
American counterculture, which circle around the Whole Earth Catalog. Yet the 
difference in scale of their approach appears to separate their paths. Fuller (and his 
Operating Manual for Spaceship Earth) is heading big; Isaacs (and his How to 
Build your own Living Structures, 1974) is heading small. In both cases, however, it 
is a question of designing the whole, the matrix. There is thus a confusion, which 
should be avoided regarding global design, namely to believe that it is necessarily 
big.

Small design has fundamentally a negative definition: it argues against big design 
and “large scale research” (Galison 1992). By contrast, one speaks today of “small 
science” or, in design, of Jugaad Innovation (Radjou et  al. 2012), for instance, 
which means basically the same: innovation in science or technology is not always 
to be found in the word of big investments. Small design cannot mean very small 
scale, unless to keep the expression for Feynmann’s “plenty of room at the bottom”, 
namely the scale of nanotechnologies. In fact, Small Design is above all a reaction 
to technocracy, and to what Juliet Schor (2013) has called Fast-Fashion. Small 
design is not an expression of common use, but one speaks of slow design, which 
has its urban correspondences (Cittaslow and transition town). With Hopkins and 
the context of resilience (to the growth crisis), “small is beautiful” has become 
“small is inevitable” (Hopkins 2008; Hopkins 2013). It is worth stressing that these 
local movements have become global; likewise, they grow in networks.

In a reference book, which acts against technological fixes and thus explains why 
technology will not save us (or the environment), one can read that to make sure that 
future technologies are “socially appropriate” their design has to be established fol-
lowing three rules:
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First, they should be local and decentralized; second, they should be human-scale and sim-
ple to operate; and third, they should provide an environment for humane, satisfying and 
meaningful work. (Huesemann 2011: 300).

Do It Yourself; Small is Beautiful; “simple living”, and “convivial de-growth” are 
now forty-years-old schools of thought. They may be rediscovered under a series of 
names: Incredible Edible, “grassroots innovations”; Slow Food; buen vivir; etc. 
They offer solutions, which are admittedly local yet global as well, in the sense they 
are polycentric and systemic. The human scale does not entail the absence of global 
perspectives, but it assumes a specific approach of the global, as notably defended 
by Elinor Ostrom: “An important lesson is that simply recommending a single gov-
ernmental unit to solve global collective action problems—because of global 
impacts—needs to be seriously rethought and the important role of smaller-scale 
effects recognized” (Ostrom 2009: 35).

4.2  Milieu Design

In the early 1970s, design was entrenched, whether one is under Buckminster 
Fuller’s dome or not. One of the more virulent critics of such a global design is 
Maldonado. Having understood that global design encompasses everything, includ-
ing philosophy and politics, he strongly contested it:

“Evidently, Buckminster Fuller thinks design and planning would resolve the problems that 
politics has left unsolved for centuries. […] he considers the ‘Revolution by Design’ to be 
exclusively an act of technical imagination: a position typical of technocratic utopianism.” 
(Maldonado 1972: 29).

Yet “the very high complexity of environmental problems obliges us to try to solve them 
technically; and we have already seen, when discussing Buckminster Fuller’s approach, to 
what degree of abstraction technological imagination can lead when its infinite possibilities 
are given free play—especially when it functions without the aid of the sociological imagi-
nation.” (Maldonado 1972: 40)

In a letter to the students in architecture of all countries, Fuller explains that 
everything, including youth crime, can be resolved by design rather than reforms. In 
a nutshell, this can be enunciated as follows: “Reshape environment; don’t try to 
reshape man” (Krausse and Lichtenstein 1999: 253). We would like to advocate that 
alternative approaches of design exist, in which it is not possible to change the envi-
ronment without changing man. We call such a vision of design “design of the 
milieu”. In the early 1970s, the relation between design and environment bifurcated 
into two different branches (Petit 2015). The first would determine the environment 
as an objective and a quantifiable entity, in the manner suggested by Buckminster 
Fuller; the second one would identify the environment as a qualitative milieu, rela-
tively to its dweller, in the manner developed by Maldonado (1972). As Papanek 
completed his manifesto book (1971), Tomás Maldonado published a lucid book on 
the ecological crisis (La Speranza Progettuale. Ambiente e societa, 1970). As we 
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have seen, it was about responding to Fuller’s design science, among other things. 
Maldonado’s theory is a critical recasting of Fuller: “A ‘Revolution by Design’ has 
real meaning only if it is supported by ‘Design by Revolution’”, he wrote (Maldonado 
1972: 29). His (philosophical) book, which aimed at a general theory of design (that 
is to say a project praxis, according to the author), is a book on the human milieu, 
which is situated, Maldonado says, at the scale of the “meso-cosme”. While accord-
ing to Fuller the human environment is about technology (a spaceship, which is not, 
as such, integrated in a larger environment), things are different for Tomás 
Maldonado, who holds the human milieu as a part of the global natural ecosystem.

This philosophical disagreement resulted in a disjunction regarding the ecologi-
cal approach of design. The designer must be suspicious of the tendency to entirely 
artificializing the physical environment of man, namely the idea that one could pro-
duce a completely technical milieu. Rather, he should realize that the only way the 
heal Nature is to heal Society, and he has to look out for the ecological fashion, 
which weakens an “essentially critical ecological conscience–critical toward the 
scandal of society” (Maldonado 1972: 77).

We believe that genuine ecodesign is therefore on the side of Madonado, rather 
that on the side of Fuller, for the design of the milieu, unlike the design of the envi-
ronment, involves the entire being of man. Maldonado fully understood that, in 
order to reach the human scale, one should stop thinking like an astronaut. He also 
perfectly understood that questioning the scale of design was in fact questioning the 
way one articulates design to the other theoretical spheres, and to the other practical 
dimensions.

4.3  The two Ecologies

Since André Gorz, at least, two ecologies have been opposed: one being techno-
cratic, and the other democratic (Gorz 1975). This clash of visions has come in 
many ecological flavors: top-down or bottom-up, global or local, high-tech or low- 
tech, industrial or political, artist-authentic or social-fair, and so on. In fact, these 
oppositions are about the signification and the scope of the ecological crisis. To say 
it with our words and concepts, we believe that the main difference has to do with 
the discrepancy between an ecology of the environment (Umgebung) and an ecol-
ogy of the milieu (Umwelt). The former focuses on environmental impacts, and 
aims at modifying our technologies to make them more “eco-compatible”, while the 
latter deals with our living milieu, and tries to change our relationship to technol-
ogy, that is to say our consumption-production mode. The environment, as the epis-
temology suggests, is a state of being environed. The milieu is, likewise, a middle 
place. The environment is absolute, while the milieu is relative (relative to the living 
which inhabits it, between the inside and the outside, between biology and society). 
The ecology of the environment is the same everywhere; it is reproducible. 
Contrariwise, the ecology of the milieu is specific to each place, is related to actors, 
to the commoners.
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In French, the signification of the scale of the milieu has to do with both technology 
and ethics. Labeling the (physical, then biological) environment, before it became 
sociological, then geographical, the word milieu has a social sense (the eco- nomy) 
together with a natural sense (the eco-logy). It also suggests the intermediate, the 
excluded middle between the inside and the outside, and for our purpose, between 
the small and the big.

While the distinction between ecologies of the environment and of the milieu is 
theoretical and rather abstract, it has practical consequences. It allows, as we will 
see, a better understanding of what, in the world of design, can today distinguish 
Design for Environment (DfE, which is merely about reducing the environmental 
impacts of our technologies) from Design for Sustainability (DfS, which insists as 
well on the need to change our milieu). What matters in new models such as 
WikiSpeed or WikiHouse is based on this distinction between lower impact on the 
environment and a higher impact on society.

5  What Scale for Design?

5.1  When Global Meets Local

In fact, the philosophical conflict of the 1970s has not changed so much. Regarding 
the space scale, the local movement (in line with Murray Bookchin) opposes global 
engineering (in line with Fuller). Regarding time scale, the economics of free time 
(in line with André Gorz) opposes the tenants of accelerationism (in line with Félix 
Guattari). It seems like nothing has profoundly changed in the gap between a 
Steward-Brand-like ecology of “global technological optimization” and a Rob- 
Hopkins- like ecology of “local social solutions”.

When Peder Anker and his colleagues of GLOBAL Design NYU propose to 
rethink global design from the local level, they present as a new approach what has 
in fact long been an old problem (Anker et al. 2014). Having said that designers are 
not astronauts, much remains to be done. The Anthropocene says something about 
the scale of the problem, but nothing about the proper level of action to solve it. For 
instance, although they are in keeping with a work that reflects on the Anthropocene, 
all projects put forward by Etienne Turpin are not a matter of Big Design, in the 
sense of Big TechnoScience (Turpin 2013). The series of divides we mentioned 
before (between DfE and DfS) are not necessarily divides in the scales of design. 
One example offered by design activist Ann Thorpe in her book (2012) exemplifies 
how “slow design” does not mean “small scale” or “low-tech”: the Luna-resonant 
street light (designed by Civil Twilight LLC) is not only an efficient street-lamp; it 
is a connection to the Moon with high-tech! The opposition between local design 
and global design has no real significance, at least not the one of the above- 
mentioned divide. The D-Lab, founded by Amy Smith at MIT, is for example typi-
cally invested in small design, in the very sense that it argues for soft technologies. 
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However, its conception of the world and its field of action is global. Suggestively, 
one of the D-Lab programs, which aim at bringing local solutions to the global 
market, is labeled Scale-Ups.

As soon as we live in a digital environment, resorting to “small design” is dis-
honest. While the global move us away from the local, however, the hyper-global 
(like the Web) move us back to it.

5.2  From DfE to DfS

Authors of a famous ecodesign book say they found their inspiration in E.F 
Schumacher, Murray Boockchin, William Irvin Thompson, Margaret Mead, 
Steward Brand, Gregory Bateson and Buckminster Fuller (Todd and Todd 1994: 
11). They seem to attempt to reconcile the irreconcilable! Is stewardship relevant to 
permaculture or bioregionalism? Certainly, they distinguish between environment 
and ecology. However, it is not sure that they draw the philosophical and political 
conclusions from such a distinction.8

After the “Small/Big” debate in the 1970s and the achievements of the “Design 
for Environment” in the 1980s–1990s, the time has come for the “Design for 
Sustainability”. Whether one reads Pauline Madge and her three stages of ecodesign 
(Magde 1997) or Martina Keitsch and her three approaches to eco-design (Keitsch 
2012), the work of Ezio Manzini comes up as a genuine contribution to mature 
sustainable design. In Manzini’s perspective “the link between the environmental 
and social dimensions of sustainability appears clearly” (Manzini 2007). While DfE 
merely draws upon technical innovation, DfS draws upon both technical and social 
innovation. While DfE “assesses the short and medium term environmental and 
economic impacts for all stages of the life cycle product or service; DfS assessment 
of long term and global impacts based on the four dimensions of sustainable devel-
opment for all stages in the life cycle of a product or service” (Spangenberg et al. 
2010: 1488).9

To continue with the distinction, DfE seems to belong to the design of the envi-
ronment (inherited from Fuller), while DfS seems to belong to the design of the 
milieu (inherited from Maldonado). In the first case, it is possible to modify the 
environment without changing the lifestyle of its dweller; in the second case, the 
milieu is to be modified, starting from the inhabitants’ lifestyle. This is undoubtedly 
why networks of designers (like DESIS: Design for Social innovation and 

8 “Unlike the term environment, which denote one’s surroundings in a objectified sense, ecology by 
its very inclusiveness implied interconnectedness” (Todd and Todd 1994:3). However, the “New 
Alchemy Institute [1969–1991] to restore the Land, protect the seas, and inform the Earth’s stew-
ards” (Todd and Todd 1994, p.172–174) is a good example of biological design, which opposes in 
every respect the Living Machines and the Conventional technologies. It is also a good example of 
environmentalism without political ecology…
9 It is instructive that one of the guidelines for action of the DEsign EDucation & Sustainability 
(DEED) Project led (among others) by Alastair Fuad-Luke was entitled ‘SCALES’.
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Sustainability or SEP: Sustainable Everyday Project, or SDS: Strategic Design 
Scenarios) so much insist on “creative communities”, namely people forming 
groups according to some contributive and bottom-up approach, in order to build 
commons (Ostrom 1990).

The metaphorical use of the ecosystem concept leads to (or often aims at) blur-
ring even more the boundaries between the natural and the artificial environments, 
or between biological and information systems. The metaphor of the “ecosystem” 
of an object, still, is crucial provided that it allows to thinking in terms of processes 
and cycles (life-cycle assessment), rather than in terms of objects and products. 
But, while ecodesign aims at assessing life cycles, it is focused on the product, and 
therefore distinguishes between the product and its “ecosystem”. Such a partition is 
highly problematic, for in reality the object is not separated from its milieu. This is 
why eco-friendly products have no significance in systems of practices that are not. 
In order to modify the object, one has to modify the system.

It is perhaps because the design practice has been mainly focused on technology 
that the ecodesign approach has come to be a practice of engineers, rather than a 
practice of designers. The same applies to the field of industrial ecology. They both 
consider the environment as a receptacle for impacts only, and disregard the living 
systems of human practices. It’s why we call for an ecodesign of our practices, our 
social milieu, in order to remedy to this situation. In other words, ecodesign has 
surely been too much focused on poïesis and not enough on praxis. Rethinking 
praxis, however, is not an easy thing, because, for instance, “there is a fundamental 
difference between designing things to be used and trying to design use or the user 
experience” (Redstrom 2006: 135).

Contrariwise to engineers, designers should be more particularly focuses on 
uses. For instance, more efficient cars are projects typical of engineering, but a car 
sharing service is an innovation of design. Another example is the “circular 
economy” (Webster 2015), which often sounds like a project of engineers rooted in 
industrial ecology, and the so-called “performance economy” (Stahel 2010), which 
has in our view much more to do with design. We need to faces our incapacity to 
loop flows at all scales. The spatial scale is problematic: one can probably loop 
material or energy flows at some scale, but can definitely not at some other. Imagine 
for example a smartphone, which is completely recyclable. This does not mean that 
it is “unplugged” from increasingly energy-consuming data centers! The temporal 
scale is problematic as well, because the time of our resource and waste is not akin 
to the time of our social life. Fossil fuels and nuclear waste are the best (or the 
worst) examples. What engineering sometimes forgets is that reality rarely matches 
plans. This is another way to say that designer should be situated between handy-
men, and engineers, the two different modes of thinking once highlighted by Claude 
Levi-Strauss (1966).
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5.3  Ecological and Digital Transition: Reconciling Scales

As we said before, the encounter of computers and ecological issues can lead either 
to pessimism (the Meadows report) or the optimism (the World Game). This is still 
ambivalent today: the digital network, as once the computer, serves to both counter-
culture and mainstream lifestyles. Regarding counterculture, one can think of vari-
ous manifestos of hackers and fixers, which seem to reuse the “DIY” idea. Regarding 
mainstream thinking, it seems to lead toward “smart cities”, as Masdar. Let us 
remind that what is at stake with smart grids is not only to reduce our energy con-
sumption, but also to change our relationship to energy through more involvement, 
and to make smart citizens.

ITC is not environmentally friendly in itself10, ITC is “green” only if it is part of 
the pooling of a know-how directed to sustainable design. Specialized literature 
distinguishes between three orders of ecological effects for ITC: direct effects of 
technologies (Life Cycle Impact), indirect effects of applications (Enabling Impact), 
and systemic effects involving behavioral and structural changes (Structural Impact) 
(Hilty and Aebisher 2015). The possible encounter between the digital transition 
and the ecological transition, between open design and eco-design, lies in this last 
framework. But, again, two sides support the dream of convergence between open 
design and eco-design. One, exemplified by Jeremy Rifkin (2014), is close to the 
mentality of engineers and looks at technology. The other, closer to the design cul-
ture, looks at society. The designers of the POC21 are its troops11. The promising 
ecology of our new technical milieu is driven by open source culture and open 
hardware. It leads us toward the ideal of a recovered collective autonomy, of which 
energy self-sufficiency is just an aspect.

Hence, one should go beyond the opposition between Papanek’s low tech and 
Buckminster Fuller’s high-tech (Margolin 1998: 84), or between small design and 
big design. There is a third way, we argue, which mixes digital technology and eco-
logical transition. Designer Cesar Harada, who defended a dissertation entitled 
“Open Hardware for the environment” and who is well known for his open source 
cleaner drone, perfectly exemplifies such a synergy that goes along with a contribu-
tive view of design. This “open design” or “design of the commons” is not so much 
about saving the Earth, or Nature. Rather it is about defending a technical milieu 
deprived of its culture, its know-how, and its know-how-to-live (Gorz 2008). Like 
the open community for digital empowerment “Jerry, Do it Together”, this new 
culture of the “makers” is indissolubly linked to a democratic and an ecological 
revival. That is exactly what the ecological crisis requires to be overcome: an 

10 As Professor Lorenz Hilty underlined in his conference at Lift in 2016: 1) Despite Moore’s Law, 
we are using more material for ICT hardware, 2) Despite Koomey’s Law, we are using more and 
more energy for ICT services. 3) Despite increasing service-sector outputs, total requirements are 
not decreasing.
11 Ouishare and Openstate organized this eco-hacking event from August 15th to September 20th, 
2015. In reference to the 21st “Conference of the Parties” (COP) of the UNFCCC, it was named 
“Proof of Concept” (POC).
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 eco- engineering which implies the life cycle of things, but more importantly an eco- 
design which considers communities that reinvent their use value.

The risk of “small design” is to withdraw into simple nostalgia for a lost artisanal 
world. Simondon’s philosophy is precious for the design thought, because it attempts 
to reconcile production and use in the industrial context without relying on nostalgia 
for craftsmanship:

It is in this very emphasis on industrial production, in the deepening of its characteristics 
that an overcoming of the antithesis between the artisanal modality and the industrial one 
can be studied with a greater likelihood of success. (Simondon 2014: 305).

One of the characteristics of this industrial reality is its reticular dimension. 
Simondon invites us to change the emphasis from the machine to the infra- individual 
technical elements and to networks, considering in particular the modularity of 
objects. The distinction he operates between “closed objects” and “open objects” 
turns out to be illuminating. A closed object is sold fully constituted: its vocation is 
wear and degradation. On the contrary, an open object is neotenic: it is to some 
extent always in progress, made to be remade, and produced to last. The object 
opened to its milieu (and to the user-repairer) is, according to Simondon, “the 
essence of what might be called the crusade for the salvation of technology” 
(Simondon 2014: 401). Fab Labs, which favor open model, seem today to pursue 
this type of “technical culture”. As with Simondon yesterday, new “amateurs” of 
technology strive to overcome the pair industry-craft through the deepening of the 
former. One may think here to the network of “Open Source Ecology” initiated by 
Marcin Jakubowski, for instance, or to the French cooperative “L’Atelier Paysan” 
for the auto-construction of open farm equipment. This renewal of open design, all 
at once rural and urban, local and global, ecological and digital, seems well equipped 
and promising to face the challenges of the Anthropocene.

6  Conclusion

It is widely acknowledge that the ecological crisis is a matter of scale. Rooted in 
trade globalization, which creates and outsources massive artificial flows, which 
disrupt natural biogeochemical flows and ecosystems, the ecological crisis has 
indeed to do with some upheaval or dislocation in scales. However, the concept of 
“scale” is underexplored in science and philosophy. A key review paper on this 
question ends up like this:

In this paper, we survey one of the most important conceptual challenges to that union 
[between the physical sciences and the social sciences]— the concept of scale. We argue 
that common definitions do not exist for scale — even within disciplines — and especially 
in the social sciences. (Gibson et al. 2000: 236).

The concept of scale is of a colossal scientific and philosophical difficulty, and 
we never pretended to solve such a difficulty.
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We wanted to show why making sense of the different “scales of design” seems 
more relevant in terms of the “milieu”, how such an approach can go beyond the 
opposition between scales in itself, and unveil a more fundamental tension related 
to the very signification of design. As we have argued, all the stakeholders of a 
design trying to think simultaneously the digital transition and the ecological transi-
tion are likely not only to make ponder how local and global articulate, but also to 
offer some practical solutions in the face of the Anthropocene.
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Governmentality, Technologies, & Truth 
Effects in Communication Design
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Abstract This chapter argues that communication design knowledge and artifacts 
are inherently governmental. As a means of communication that combines aesthet-
ics and function, communication design knowledge is a product and producer of a 
uniquely pervasive form of governance that has seldom been studied. While several 
researchers and philosophers have expressed interest in the relationship between 
power, communication design knowledge and communication design artifacts, the 
governance inherent in communication design has yet to be seriously investigated. 
Building on the author’s PhD research, this chapter extends Foucault’s theories of 
discursive technologies, truth effects, and governmentality to account for how 
communication design artifacts and practitioners participate in the discourses 
surrounding them. Embodied discourse is proposed as the mechanism for this 
participation. From this perspective, all artifacts are seen as enmeshed in discursive 
entanglements, continually being imbued with regulatory meaning, and in turn, 
regulating their viewers and users. Finally, a framework for investigating the tech-
nologies implicit in communication design is presented, along with a discussion of 
the regulatory qualities of communication design artifacts, and of specific processes 
within communication design practice.

Keywords Communication design · Discourse · Foucault · Truth effects

1  Introduction

Scholars from a range of disciplines have written about the role of power in the field 
of communication design. Some are interested in how power serves a regulatory 
role within the communication design profession (Young 2009, p. 124), while oth-
ers are interested in how power mediates the relationship between communication 
design artifacts and users (Lupton 1993, p. 7; Lavin 2001, p. 146). The majority of 
the literature discussing power and communication design artifacts investigates a 
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particular usage of power, known as governmentality. This term refers to the exer-
cise of a specific kind of power called government. First described by Foucault, it is 
power exercised at a distance, or ‘conduct of conduct’ (Dean 2015, p.  400). 
Foucault’s concepts of government and governmentality have become influential 
across the humanities, particularly in archaeology and sociology.

The literature regarding the relationship between governmentality and communi-
cation design is fascinating, but small. There has yet to be any serious investigation 
into the inherently governmental properties of communication design practice and 
artifacts. Such investigation has been hindered by the academic habit of dividing 
phenomena into aesthetic or functional categories. Spanning these categories, 
communication design has not sat comfortably in either. Communication designers’ 
creative agency is routinely exaggerated by scholars invested in an aesthetic 
perspective on design, and routinely discounted by those with a structuralist, 
functionally- oriented perspective (See Eskilon 2007, as an example of the former, 
see Warde 1930 as an example of the latter). These distortions are compounded by 
the pervasive and enduring influence of modernist ideology within communication 
design practice and scholarship. This influence dissuades consideration of function 
in favor of aesthetics, and encourages a view of select designed objects as having 
unconditional or transhistorical significance. The regulatory, culturally determined 
nature of communication design knowledge is therefore commonly misunderstood 
as a rarefied awareness, apart from worldly concerns such as exchanges of power.

This chapter argues that exploring the governmental perspective on communica-
tion design will benefit both design and governmentality scholarship. It first defines 
the field of communication design, then goes on to survey the existing literature on 
governmental power in communication design practice and artifacts. Lastly, it 
provides a detailed investigation into how governmental power operates within 
communication design practice and artifacts. This includes reviewing Foucault’s 
key concepts relating to governmental power, and extending the concepts of tech-
nologies and truth effects, using them to conceptualize the different mechanisms by 
which governmental power operates through communication design practice and 
artifacts respectively.

2  Communication Design: Practice, Knowledge, Artifacts

Communication design is a small but growing field of design practice, professional 
knowledge, and scholarship. Historically, it has been referred to by many names, 
including graphic design, graphic arts, industrial art, and decorative arts (Young 
2009, p. 125). These terms reflect the value judgements of early work in the field, in 
which decorative or artistic renderings were highly prized. In the last few years, 
rapid growth in the nature and scope of communication design practice has resulted 
in a plethora of terminology for various aspects of communication design practice, 
including user experience design, information design, and interaction design. Rather 
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than using any of these earlier or later terms, communication design is used here 
because it most effectively conveys the broad scope of present-day practice.

2.1  Practice

The communication design profession is primarily concerned with ‘affecting the 
knowledge, the attitudes and the behavior of people’ (Frascara et al. 1997, p. 3). 
Communication designers influence knowledge, attitudes, and behaviors by devel-
oping effective means of communication for a given audience and context. The 
audience and context are typically determined by the needs of a client, for a com-
mercial purpose (McCoy 2003, p. 107). In the frequent situation where communica-
tion designers are working for a large organization, ‘the client’ is actually a range of 
stakeholders with diverse interests. These stakeholders vary depending on the nature 
of the organization, but often include senior executives, marketers, accountants, 
production staff, and content providers. Accommodating the diverse expectations of 
each of these stakeholders within the design process, while also accommodating 
the needs of users, is a key communication design skill (Colberg 2006, p. 231). 
Communication designers also address other contextual constraints: the cultural 
and linguistic norms of the communication channel being used, and the communi-
cation norms in the geographical region where the communication will be received.

Communication design practice can be roughly divided into four stages: defining 
design problems, generating and refining ideas to solve the problem, form creation, 
and preparation for production (see Fig. 1). While this overall practice process is 
broadly agreed upon, there is no common consensus on the exact division of these 
areas; some practitioners and scholars divide communication design practice into 
fewer stages, while others divide it into more (Ambrose and Harris 2015, p.  6; 
Lupton and Phillips 2011, p. 5). Historically, when defining design problems and 
coming up with solutions, designers relied on informal conversations, while for 
form creation and preparation for production they depended on manual, ‘hand and 
eye’ processes of drawing, typesetting, and paste-up composition. Communication 
design artifacts produced this way were intended to communicate one way, from a 
client to a large and somewhat anonymous audience (McCoy 2005, p. 279).

Fig. 1 Comparison of stages in communication design practice
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Over the last 35 years, the communication channels, methods, and tools available 
to communication designers have expanded dramatically. This range of options has 
rendered the relationship between designers, clients, and audiences increasingly 
interdependent and fluid (Forlizzi and Lebbon 2002, p. 4; Sanders 2006, p. 65). The 
previously accepted term ‘audience’, has been replaced in communication design 
practice by ‘users’ and ‘co-creators’, terms that more accurately reflect these recent 
changes. Over the last two decades, three methods have become particularly 
common in communication design practice: generative design, where designers use 
methods that help clients to harness their own creativity; co-design practices, where 
designers and users build a design solution collaboratively; and user research, which 
seeks to understand user perspectives and needs (Ambrose and Harris 2015, p. 6; 
Sanders and Stappers 2012, p. 8; Taffe 2015, p. 39).

Today, defining design problems typically involves user research using formal-
ized design research methods, with the extent and complexity of the user research 
being determined by the scale and budget of the design project. The second stage of 
the communication design process, generating and refining ideas, currently includes 
a wide range of approaches, including the traditional practice of drawing, along 
with generative design and co-design methods. In current practice, designers use 
more than one approach, switching from one to the next as they go through various 
stages of design refinement. For form creation and preparation for production, com-
munication designers now rely on a vast array of methods, most of which employ a 
combination of computer hardware and software to produce files for digital and 
print production.

2.2  Knowledge

As a body of professional knowledge, communication design consists of multiple 
areas of expertise: collaborative communication, cultural and aesthetic sensitivity, 
aesthetic and design immersion, and familiarity with communicative options 
(communication strategies, available communication channels, and production 
processes). Collaborative communication includes a range of strategies aimed at 
understanding the specific design context, empathizing with user needs and desires 
in that context, identifying the design problem that needs to be solved, and com-
municating that problem in a way that all stakeholders can easily relate to (Lupton 
and Phillips 2011, p. 15). Sometimes this collaborative communication includes a 
team of designers, sometimes it also includes the client or users.

Cultural and aesthetic sensitivity refers to the designer’s ability to identify the 
cultural and subcultural characteristics of specific users. This includes collecting 
and studying demographic and psychographic details, as well as using design 
research methods to gain an understanding of users’ levels of familiarity and com-
fort with the aesthetic sensibilities of various communicative options (McCoy 2005, 
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p. 280). This aspect of communication design knowledge is typically referred to 
within professional communication design circles as user research (Ambrose and 
Harris 2015, p. 33). The cultural and aesthetic sensitivity of user research depends 
for its success upon the designers’ capacity to empathize with users, as well as their 
level of familiarity with aesthetic and design conventions.

Aesthetic and design immersion is the area most traditionally thought of as com-
munication design knowledge. It involves expert understanding of how aesthetic 
qualities such as color, line, pattern, and texture can be combined with design ele-
ments such as grids, hierarchy, typefaces, and white space to create compositions 
that are compelling to specific users. It also involves familiarity with the standard 
graphic conventions in the cultural contexts in which the designer operates (Bowers 
1999, p. 10; Meggs 1989, p. 70). For example, a communication designer who fre-
quently works on street signage needs to know the local standards for colors, shapes, 
pictograms, and compositions of street signs. Similarly, a communication designer 
who mainly works on books needs to know the conventions of the book format: title 
page, half title page, end papers, page numbers, running headers, and so on. 
Understanding historical uses of various aesthetic and design elements is an impor-
tant aspect of this immersion too, as it allows designers to employ elements that 
have favorable historical connotations for the specific users and contexts, and to 
avoid unfavorable connotations (Meggs 1989, p. 134).

The communication strategies that communication designers use consist of iden-
tifying, developing, and implementing the most appropriate combination of mes-
sage (content), aesthetic and design elements (form), communication channels 
(medium), and production processes (technology) for any given group of users 
(Frascara et  al. 1997, p.  5). Familiarity with communication channels includes 
awareness of the aesthetic qualities, cost, nature, functioning, and availability of the 
wide array of options for distributing a given message (Colberg 2006, p.  230). 
Billboards, flyers, mobile apps, posters, promotional objects, television, text mes-
sages, and websites are all communication channels. Each communication channel, 
or medium, has unique qualities and constraints that inevitably influence the com-
munication they mediate.

Familiarity with production processes includes awareness of the aesthetic quali-
ties, cost, nature, functioning, and availability of the production processes involved 
in producing work for a given communication channel. For example, the production 
process options involved in making a website include prototyping software, coding 
languages, extension languages, compiling programs, content management sys-
tems, project workflow systems, and hosting services. In contrast, the production 
process options involved in producing a printed book include layout software, digi-
tal printing, offset printing, letterpress printing, embossing, de-embossing, standard 
inks, spot color inks, uncoated paper, coated matte paper, coated glossy paper, var-
nishes, perfect binding, case binding, Canadian binding and so on (Ambrose and 
Harris 2011, p. 145). The breadth of communication designers’ knowledge of all of 
these areas determines their capacity to produce effective work.
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2.3  Artifacts

As well as being used to refer to a field and area of practice, the term ‘communica-
tion design’ is also used to refer to artifacts produced in the pursuit of communica-
tion design practice. Communication design practitioners and researchers generally 
understand communication design artifacts as ‘visual objects aimed at communicat-
ing specific messages’ (Frascara 2004, p. 2). These include signage of all kinds; 
advertising and branding in their many forms; graphical user interfaces of software 
and operating systems; the front end design of websites; and books and magazines. 
The field produces an unusually broad array of work, which we all interact with 
daily (George 2002, p. 1). For the purposes of this chapter, the term ‘communication 
design artifacts’ is used to refer to all artifacts that communication designers can 
reasonably be expected to have designed. This phrasing is used in recognition of the 
difficulty of ascertaining provenance of communication design artifacts. In contrast 
with art artifacts, it is extremely rare for communication designers to put signs of 
authorship on their work, as communication design artifacts depend on the appear-
ance of coming directly from the client for some of their effectiveness.

3  The Form/Function Divide

Investigation of the political nature of communication design artifacts has been hin-
dered by the traditional academic categorizations of phenomena as either aesthetic 
or functional, sacred or profane, and culturally or politically valuable (Witkin 1990, 
p. 326). From the seventeenth century onwards, universities have relied on these 
divisions to render subjects discrete and comprehensible, and popular understand-
ings have tended to follow the same divisions. Artifacts especially, are routinely 
separated into soft or hard scientific collections (more commonly referred to as 
social science, and science respectively), with the former containing artifacts of 
aesthetic or cultural value, and the latter containing artifacts with functional or sci-
entific value (Hodder 1992, p. 11). Power exchanges are primarily studied in politi-
cal science, the discipline devoted to them; while artifacts used in power exchanges 
that are judged to constitute art or design of quality are studied in art history or 
design history. On the rare occasions that political scientists do engage with arti-
facts, their lack of understanding of basic elements of content and form often leaves 
their analyses lacking (Rose 2008, p. 37; Sartwell 2010, p. 49). These artificial sepa-
rations dissuade investigation into the functional aspects of artifacts and phenomena 
that are usually appreciated for their aesthetic qualities, and vice versa.

Studying communication design within this traditional fragmentation of knowl-
edge is problematic, as the field spans multiple disciplinary divisions. In communi-
cation design practice, aesthetic considerations are used in the service of functional 
requirements. However, the functional uses of aesthetic qualities within communi-
cation design artifacts are routinely overlooked in the design literature, particularly 
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in histories of communication design artifacts. This is perhaps because these arti-
facts are primarily information-related and communicative, while design scholars 
are used to considering artifacts that are primarily physical tools and therefore per-
formative (Hepworth 2012, p.  44; Hodder 1992, p.  12). For example, industrial 
design artifacts, which are the main focus of design histories, are primarily perfor-
mative in the sense that they seek to alter behavior by way of physical interaction. 
In contrast, communication design artifacts seek to alter behavior by way of altering 
thought, through the means of communication (Hayward 1998, p. 219). Due to the 
small amount of communication design scholarship, this section covers the entirety 
of what has been written about governmental power and communication design in 
the broader design literature. Next, the field of governmentality studies is covered. 
Finally, perspectives on governmentality and communication design from other 
fields are explored.

3.1  Design Scholarship on Communication Design and Power

This section surveys work from design studies, design culture, design history, as 
well as the small sub-field of communication design history. The form/function 
divide is evident in the design literature’s treatment of communication design, 
which is frequently considered in terms of aesthetic merit, or not considered at all 
(Blauvelt 1994, p. 206; Carnegie 2013, p. 33; Fallan 2010, p. 8; Julier 2008, p. 49). 
While there is value in studying artifacts’ aesthetic qualities, over-emphasis on aes-
thetics has led to a systematic devaluing of the field of communication design within 
the design canon. In relation to communication design artifacts, the divide is com-
pounded by the overwhelming influence of modernism on professional practice and 
scholarship. Modernism holds that the material substance of the social world can be 
rationally investigated and explained (Hall 1996, p. 4). The modernist perspective is 
so inherent in communication design practice that graphic designer Jeffery Keedy 
has observed that ‘[i]n graphic design, there is no alternative to modernism’ (Keedy 
1995, p. 171). He refers to the repeated, seemingly inevitable reversion to modernist 
methods in communication design practice after short periods of professional 
experimentation with other influences.

The combined obstacles of the form/function divide and the modernist lens have 
had an unfortunate effect on the design literature’s treatment of communication 
design artifacts and power. Power is frequently mentioned in a variety of contexts — 
authorial power, gendered power, political power and corporate power — but these 
terms are usually used in passing, without clear definition or elaboration (Davidson 
2008, p. 86; Julier 2008, p. 1; Simmons 2000, p. 325). The literature’s shortcomings 
in this area are particularly evident in writing on communication design artifacts 
that have been created and used in the service of establishing and maintaining 
political power. Certain groups of these communication design artifacts, notably 
propaganda posters, have been extensively studied and critiqued within the academy. 
The vast majority of the literature on such artifacts focuses on aesthetic qualities of 
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visual form, frequently to the exclusion of political considerations (Cooter and Stein 
2007, p. 184). The literature demonstrates a widespread reluctance to consider com-
munication designers as political agents, or communication design artifacts as polit-
ical tools, with many scholars opting for a common narrative of communication 
designer as socially immune, aesthetic savant (for examples, see Eskilon 2007, 
p. 197; Heller 2008, p. 133; Meggs and Purvis 2006, p. 290; Stanley 1989, p. 16).

Although the majority of the design literature’s discussion of power is wanting, 
there are exceptions. Several scholars who are also communication design practitio-
ners have written nuanced accounts of power in relation to communication design 
practice. Communication design historian-practitioner Rick Poynor argues that the 
practice of communication design necessitates reflection on, and awareness of, the 
role of power in society. He writes: ‘It has never been a surprise to [communication] 
designers that… to portray and frame one’s activities and those of others is to assert 
power and is, ultimately, an attempt to shape the world’ (Poynor et al. 2004, p. 184). 
The rich perspectives on power in some of the scholarly work from practitioner- 
historians and practitioner-theorists support Poynor’s argument.

3.2  Design Scholarship on Governmentality

Most practitioner-researchers writing about power and communication design 
focus on the role design plays in fostering inequitable, gendered divisions of labor. 
This gender-focused literature describes the governmental effects of power operat-
ing through communication design in relation to gendered societal roles, albeit 
without using the term ‘government’. In Mechanical Brides, practitioner-historian 
Ellen Lupton explores the role communication design artifacts have played in con-
structing and maintaining gendered power divisions. Extending the work of femi-
nist writer Betty Friedan, she argues that printed advertisements for household 
appliances work in concert with the appliances themselves to reinforce gendered 
and fundamentally unequal societal norms. Lupton deconstructs how advertise-
ments for household appliances throughout the twentieth century reaffirmed kitch-
ens and laundries as spaces of female work, at the same time as suggesting the 
burden of such work was being ever reduced by technological advancement. In 
actuality, the volume of household work for women increased consistently between 
1920 and 1960, due to unprecedented standards of household hygiene (Lupton 
1993, p. 11, 15).

In a similar vein, cultural historian Maud Lavin has studied how communication 
design artifacts contribute to public attitudes on abortion. In her essay ‘A Baby and 
a Coat Hanger,’ Lavin discusses how the design of public information posters 
used in the abortion debate in the United States in the 1970s shifted the emphasis 
of the debate from social and moral issues to a polar divide between foetuses’ rights 
and women’s rights. She attributes this shift in large part to ‘right to life’ campaigns 
using polemic prose, the use of sonogram imagery of foetuses, sometimes mis-
shapen or dead, along with other provocative design strategies (Lavin 2001, p. 146). 
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Practitioner-researcher Philippa Goodall critiques the gendered nature of design 
production and use, describing how communication design practice, knowledge, 
and artifacts define fields of acceptable gendered behavior and ways of being 
(Goodall 1983, p. 187, 1990, p. 270). She uses the Foucauldian concept of discourse 
to frame her argument, describing how the discourse of design is bound up in, and 
promotes, discourses of womanhood through communication design artifacts. 
These, in turn, produce unattainable and isolating gendered ideals.

Practitioner-theorist Alan Young also uses a discursive framework to explore the 
governmental effects of communication design (Young 2009, p. 124). He uses dis-
course as a way to explore issues of agency and power in communication design 
practice, focusing on how professional practices serve as a kind of professional self- 
regulation (Young 2009, p. 128). Other design scholars writing on communication 
design who describe governmental effects without using the exact term, instead 
frame their functioning in linguistic terms: argument, enthymeme, and persuasion 
(Blair 2004, p. 41; Bush 1994, p. 228; Gallagher et al. 2011, p. p.27).

3.3  Governmentality Scholarship on Communication Design

Governmental power is a key preoccupation of scholars working in the field of gov-
ernmentality studies. Political sociologist Mitchell Dean defines governmentality as 
‘a perspective on how to investigate diverse practices and regimes of government, 
the latter understood in the broadest sense as the “conduct of conduct”’ (Dean 2015, 
p. 400). This is an interdisciplinary field made up of human geographers, political 
philosophers, political scientists, and sociologists who value the insights gained by 
applying the governmentality perspective to their various objects of study. In gov-
ernmentality studies, communication design artifacts are infrequently mentioned, 
and where they are, it is by sociologists working within the field. These scholars 
demonstrate small, if persistent, interest in the roles aesthetics and material culture 
play in exchanges of governmental power, and communication design artifacts are 
invariably mentioned in the context of one of these two themes. When communica-
tion design artifacts are mentioned in governmentality studies, the term ‘communi-
cation design’ is not used. Instead, individual artifacts that are routinely produced 
by communication designers are mentioned by name.

Dean refers to communication design artifacts among a listing of governmental 
material forms, and describes how the visualizing of peoples, territories and even 
individual identities is a pre-requisite to their being governed. He writes: ‘a map, a 
pie chart, a set of graphs and tables, and so on. .. all make it possible to “capture” 
who and what is to be governed’ (Dean 2010, p. 41). Dean highlights what several 
others have observed: communication design artifacts are essential to the exercise 
of governmental power (Anderson 2006; Kostelnick 2004, p.  215; Rose 2008, 
p. 36). Sociologist Nikolas Rose also occasionally mentions communication design 
artifacts. Rose argues that visual communication artifacts are used to give knowl-
edge a sense of stability and definiteness. He refers to visual communication  artifacts 
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as ‘little machine[s] for producing conviction in others.. . [they are] material tech-
niques of thought that make possible the extension of authority over that which they 
seem to depict’ (Rose 2008, pp. 36–37). He argues that these communication design 
artifacts are just as capable of and effective at regulating behavior as institutions and 
practices that are more typically thought of as disciplinary, but that they are over-
looked due to their ordinariness (Rose et al. 2006, p. 89).

While the governing qualities of communication design artifacts are of interest 
to governance scholars, references to these artifacts tend to be in the form of men-
tions, rather than detailed analyses. In their study of communication design arti-
facts, governance scholars appear to come up against a barrier of vocabulary and 
professional understanding. Their research interests provide them with insight into 
the potent, governing role communication design artifacts play in human interaction 
generally, but they lack the necessary tools to analyze governance within these arti-
facts in any great depth.

3.4  Other Perspectives

Apart from the contributions of the design and governmentality literature, scholars 
from various other fields, including anthropology, archaeology, rhetoric studies, and 
philosophy, have observed the governmental nature of communication design arti-
facts. Design anthropologist Dori Tunstall connects Foucault’s concept of govern-
mentality with communication design practice and artifacts, identifying 
communication design’s capacity to define acceptable fields of behavior and ways 
of being. She goes further than other scholars in her investigation of this quality, 
arguing that designed artifacts and experiences utilize governmental power to con-
struct both individual understandings of acceptable participation in civic life, and 
personal identities of citizens (Tunstall 2007, p. 4). Her work suggests that com-
munication design artifacts are necessarily more concerted efforts to govern than 
other artifacts because of their communicative capacity. Postcolonial theorist 
Benedict Anderson has observed the governing role of maps in the context of 
European colonization in Southeast Asia during the nineteenth and twentieth centu-
ries (Anderson 2006, p. 171). He attributes detailed Mercatorial maps, in combina-
tion with census data, with introducing populations to the previously unheard of 
term ‘country’ and instilling a sense of nationalism.

Philosophers Jacques Rancière and Crispin Sartwell both explore the relation-
ship between aesthetics, artifacts, and political power without explicitly referring to 
governmental power. In The Politics of Aesthetics, Rancière argues that aesthetics 
and political power share the essential quality of determining what is visible and 
invisible in any given context, and that visibility gained through aesthetic means can 
give rise to political visibility. To demonstrate, he cites how communication design 
artifacts (books and posters), and processes (typography, iconography, and page 
layout) in the twentieth century blurred the existing division between pure art and 
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ornament, overturning previously established representative orders, and thereby 
fostering new conceptions of the individual and of community (Rancière 2004, 
p. 15, 19). Sartwell states that artifacts are ‘concrete effects of political systems’, 
arguing that political power is inherently aesthetic, as it elicits sensory experiences 
(Sartwell 2010, p. 2). These aesthetic qualities are felt through the artifacts that are 
associated with the production and use of political power, from the most sacred to 
the profane (Sartwell 2005, p. 768, 2010, p. 6).

Rhetorician Charles Kostelnick’s work engages design and governance through 
the lens of visual rhetoric (Kostelnick 2004, p. 215; Kostelnick and Hassett 2003, 
p. 10). Although he does not mention governmental power by name, Kostelnick is 
one of the few scholars who study the governmental effects inherent in the minutiae 
of communication design. By examining the visual qualities of historical docu-
ments, and comparing them to contemporary communication design artifacts, he 
demonstrates the temporally and culturally bound nature of design conventions. He 
uses the concept of discourse communities in concert with the concept of visual 
language to explain how certain communication design artifacts and conventions 
come to be perceived as ‘natural’ or obvious (Kostelnick and Hassett 2003, p. 30). 
Kostelnick’s work demonstrates that despite their many shapes and sizes, commu-
nication design artifacts share the common purpose of changing the activities, atti-
tudes or emotional states of their viewers indirectly, through communication 
intended to somehow alter their knowledge (Kostelnick 2004, p. 218).

4  Conceptualizing Governmentality in Communication 
Design

While various scholars have observed the governing properties of communication 
design artifacts, so far it seems that no-one has yet conceptualized a mechanics of 
these governing properties. Such a theoretical framework is important for recogniz-
ing communication design’s influential functioning in society. This section provides 
a much needed bridge between design and governmentality scholarship. It begins 
with a brief overview of relevant Foucauldian concepts: power-knowledge; 
discourse and government; and technologies and truth effects. The original concept 
of embodied technologies is offered as the means through which communication 
design artifacts temporarily hold power. These theoretical constructs are then 
applied to the field of communication design. Communication designers’ profes-
sional activities are reframed as governmental regulation that combines aesthetic 
and functional techniques to produce work that resonates within the discursive 
contexts of its intended users. Communication design artifacts are presented as 
mediators of power exchanges that depend on their relevance to prevailing societal 
discourses for their efficacy and commercial success.
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4.1  Power-Knowledge

Foucault’s work on power emphasizes its inherently dispersed nature and complex 
manifestations. He writes that power “traverses and produces things, it induces 
pleasure, forms knowledge, produces discourse. It needs to be considered as a pro-
ductive network which runs through the whole social body” (Foucault 1977a, 
p. 119). This perspective is the foundation of Foucault’s understanding of gover-
nance. In his historical investigations, Foucault studied systems that are extremely 
hierarchical — the Christian church, medical institutions, prisons — but throughout 
these investigations, he maintained that power was not centralized at the apex of 
these hierarchies. Instead, he went to great lengths to show how power is dispersed, 
web-like, in any given institution or society.

While power is not available to all participants in a given society equally, it is 
available in some small measure to each individual. He writes: “The summit and the 
lower elements of the hierarchy stand in a relationship of reciprocal support and 
conditioning: they ‘hold together’ (power as a mutual and indefinite ‘extortion’)” 
(Foucault 1977b, p. 14). Instead of viewing people at the bottom of the hierarchy as 
powerless, Foucault examined their relationships to the institutions and knowledges 
in which they were involved, and found them to have a certain amount of “little 
powers” (Foucault 1997a, p. 87).

The inherently dispersed nature of power is explained in its relationship to 
knowledge. Knowledge, Foucault argued, is evidence that power exists and is being 
utilized. The act of knowing is inevitably a process of being transformed, and in a 
sense, disciplined, by our own thoughts (Foucault 1997a, p. 8). These thoughts, in 
turn, are heavily influenced by the societies and institutions we participate in. 
Foucault considered the link between power and knowledge so strong that he some-
times referred to them as a united entity, “power-knowledge” (Foucault 1980a, p. 
ix). Anthropologist Juris Milestone elaborates on power-knowledge, stating that 
human endeavor necessarily organizes and systematizes knowledge, resulting in the 
formation of knowledge disciplines (for example, science, art, and history). These 
disciplines are then used to understand and manipulate people as groups (for exam-
ple, as a citizenry, or as delinquents). It is in this defining of subjects to be domi-
nated or managed that power capacities manifest (Milestone 2007, p. 179).

4.2  Discourse and Government

The knowledge disciplines in Milestone’s example are described by Foucault as 
“principle[s] of control over the production of discourse” (Foucault 1981a, p. 61). 
Knowledge disciplines then, are productive of discourses, or knowledge patterns 
that determine appearances of truth. Although he wrote extensively on discourse, 
there are few succinct, decisive definitions of the term in Foucault’s work. However, 
he does say that discourse is “the difference between what one could say correctly 
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at one period... and what is actually said” (Foucault 1968, p. 63). This somewhat 
ambiguous definition emphasizes how discourses determine what is knowable in 
any given context.

With this unique conception of discourses, Foucault sought to emphasize the 
importance of transformations and process in human thought, society, and knowl-
edge, highlighting the inherently context-bound nature of even the most empirical 
human knowledge (Foucault 1968, p. 54). He argues that discourses are the means 
through which some knowledge becomes viewed as common sense, obvious or 
inherently truthful, while other knowledge remains unknowable or taboo in a given 
context. Over the course of his career, Foucault vacillated on the relationship 
between power and discourse. In some works he stated that discourses are not inher-
ently controlling (Foucault 1981a, p.  72). In others, he implied that discourses 
always have purposes that are advantageous to, and the inevitable result of, exer-
cises of power (Foucault 1971, p. 2).

Discourses are the result of a specific kind of power known as government. 
Foucault identified three kinds of power: discipline, sovereignty, and government. 
The first two have much in common with popular understandings of power, relying 
on human obedience and subjection, and employing force to achieve these ends. 
Government is a more diffuse kind of power that is associated with satisfactory 
arrangements of people in relation to their surroundings, including objects, com-
munications, and physical space (Foucault 1978a, p. 211). He writes that govern-
ment “designate[s] the way in which the conduct of individuals or of groups might 
be directed… To govern, in this sense, is to structure the possible field of action of 
others” (Foucault 1982a, p. 790). Discourses are inherently governmental because 
they engender limits on knowledge, determining the bounds of what is knowable for 
any particular individual or group, thereby structuring their ‘fields of action’ within 
their surroundings.

4.3  Technologies and Truth Effects

Exercise of governmental power relies on tactics that manipulate knowledge on an 
individual level, effectively shaping each person’s attitudes and skills. Foucault 
sometimes referred to these tactics as ‘technologies’, and defined them as ‘a dispa-
rate set of tools and methods’ (Foucault 1977c, p. 26). He identified specific tech-
nologies, such as ‘technologies of sign systems’, ‘technologies of the self’, and 
‘technologies of sexuality’. This was his shorthand way of referring to the tools and 
methods that people use to construct their own and each other’s understandings of 
knowledge, themselves, and their sexuality respectively (Stoler 1995, p. 17).

Foucault suggested that the interplay of multiple technologies over time deter-
mines the nature of particular discourses, separating phenomena into true and 
untrue, or knowable and unknowable (Foucault 1982b, p. 225). Although the iden-
tifications of truth are invaluable for making sense of the world, the bulk of 
Foucault’s historical investigation shows us that what is perceived as an inalienable 
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truth changes drastically over time, location, and culture (Foucault 1997b, p. 99). 
Foucault refers to the appearance of truth, the apparent solidity of facts stemming 
from particular technologies and discourses, as ‘truth effects’ (Foucault 1997a, 
p. 119). To convince us of any particular apparent truth, technologies and discourses 
employ linguistic force combined with other persuasive, strategic forces (Foucault 
1967, p. 290, 1976, p. 11).

These truth effects can manifest on various scales: individually, across communi-
ties, and across societies. On an individual level, truth effects contribute to self- 
government, the internalizing of community and societal discourses. On broader, 
societal levels, truth effects contribute to the social production of attitudes, behav-
iors, and intentions (Foucault 1981b, p. 93). Societal level truth effects also deter-
mine what is visible and accepted in any given society. Much of Foucault’s historical 
investigation emphasizes this shifting visibility and acceptability of various human 
behavior (See Foucault 1972, p. 40, 1978b, p. 4, 1980b, p. 112).

Technologies and truth effects have proved to be versatile and enduring concepts, 
frequently used in governmentality studies to analyze a wide range of governmental 
processes and behaviors. They are used in the following section to examine how 
discourses operate within communication design. The concept of technologies of 
sign systems has particular relevance for communication design, since the field 
relies on textual and visual signs for its communicative capacity. Languages, the 
alphabets they are written in, visual recognition, and graphic mark making can all 
be considered technologies of sign systems. These technologies are the cognitive 
and symbolic foundations that make communication design possible.

4.4  Technologies in Communication Design Practice & 
Knowledge

Just like other knowledge disciplines, communication design has governmental 
effects that manifest as technologies (Goodall 1990, p.  269). The technologies 
involved in communication design operate within academic, educational, and pro-
fessional communication design literature, in professional tools and spaces, as well 
as through communication design artifacts. They operate through artifacts over their 
entire life cycles, from earliest conception to eventual discarding. This section 
focuses on two technologies that have the most intimate impact on communication 
design practice: the technology of profession and the technology of production.

The profession of communication design can be seen a ‘discourse community’ 
that is influenced by a broad range of factors, of which communication design 
knowledge is one part (Kostelnick and Hassett 2003, p. 24; Swales 1990, p. 22). 
Communication design practice is shaped by a combination of broader societal dis-
courses, as well as those specific to communication design knowledge and practice. 
Communication design courses, professional organizations, the studio environment, 
computer hardware and software, and informal professional news and  communication 
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networks all contribute governing qualities to communication design practice. In 
turn, communication design practice inevitably shapes the governmental nature of 
communication design artifacts.

The technology of production includes the machinery, materials, software, and 
coding languages used to produce communication design artifacts. By prescribing 
the limits of possibility in design production, all of these material and immaterial 
elements inevitably have governmental effects on the nature of communication 
design knowledge, on communication designers themselves, and on communica-
tion design artifacts. The technology of production changes as rapidly as do the 
production methods available to communication designers. What was once funda-
mental communication design knowledge sometimes becomes a historical design 
production curiosity in a matter of months, as new means of production become 
available, some traditional approaches are used in new ways, and as others become 
obsolete.

4.4.1  Anatomy of Professional Technologies

Rose has proposed an anatomy of technologies that is helpful for exploring the 
governmental qualities of communication design practice. He argues that technolo-
gies consist of three kinds of attributes: forces, techniques, and devices (Rose 1996, 
p. 42). These attributes can be visualized as a hierarchical diagram, moving from 
most abstract attributes with the most expansive influence on the left, to the most 
practical and limited in reach on the right (see Fig. 2).

Forces are the most influential attributes of technologies, made up of “an assembly 
of forms of knowledge” (Rose 1996, p. p.52). They are broad influences that affect 
society generally, and influence all communication design practice. For example, 
a force within the technology of profession is creative equipment,  including the 

Fig. 2 Anatomy of the discourse of communication design
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physical tools used in physical and digital design work: pencil and paper, and com-
puter hardware and software. This equipment delineates the field of possibility for 
communication designers by defining the visual and physical range in which they 
operate.

Techniques are the second tier attributes of technologies, operating within the 
constraints of forces. They consist of the strategies and systems used within a tech-
nology to ‘produce certain practical outcomes’ (Rose 1996, p. 52). The strategies 
within the technology of profession include knowledge processes communication 
designers use in their work, such as audience profiling and developing personas, as 
well as acts of creation involved in the design process, such as drawing and proto-
typing. The systems include graphic conventions  — corporate identity systems, 
wayshowing systems, promotional campaigns, and content strategies — communi-
cation designers frequently utilize to produce particular artifacts. These systems use 
visual conventions to ensure that related communication design artifacts are per-
ceived as such, thereby strengthening their collective message. These strategies and 
systems further limit the prospective field of thought and action available to com-
munication designers.

Devices are the forms generated by forces and tailored by techniques within 
technologies (Rose 1996, p.  53). These forms are frequently physical, but not 
always, as certain commonly produced communication design artifacts, such as 
logos and websites, are essentially immaterial. Devices of the technology of profes-
sion within communication design include all the various artifacts communication 
designers produce such as books, magazines, logos, signage, websites, advertise-
ments, and promotional objects.

In terms of the technology of production, production equipment is the force. In 
the case of printed, physical communication design artifacts, production material 
includes paper, inks, and printing presses, while in the case of immaterial artifacts 
such as logos and websites, production materials include the machinery, materials, 
software, and coding languages used to produce them. By prescribing the limits of 
possibility in design production, all of these material and immaterial elements inevi-
tably have governmental effects on the nature of communication design knowledge, 
on communication designers themselves, and on communication design artifacts.

4.4.2  Truth Effects of Professional Technologies

Both technologies of profession and production generate truth effects that are felt 
directly by communication designers, and indirectly by users of the artifacts they 
design. The earliest stage of communication design practice, identifying design 
problems, promotes a view of the world as flawed but diagnosable, and ultimately 
fixable. Similarly, professional education about, and experience with, communica-
tion design creation and production produce truth effects that render the strategies, 
communication channels, and production processes that are most familiar to a 
designer as the most correct or necessary solution to a given design problem. No 
matter how extensive and rigorous the user research is on any given project, the 
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formal education and professional experience of a communication designer invari-
ably skews his or her interpretation of that research.

For example, designers who are trained in a web development-heavy communi-
cation design program are far more likely to come up with web-based design solu-
tions for any design problem than designers trained in a program specializing in 
traditional processes, such as book design and letterpress printing. Work experience 
has similar truth effects on which design solutions, and which ways to formulate 
them, are most appropriate for any given situation. For example, communication 
designers working in a human-centered design firm such as IDEO are more likely to 
be inclined to trust generative design methods to arrive at the most effective design 
solution. In contrast, communication designers working in-house for engineering 
and architecture firms are more likely to place emphasis on working with systems 
of visual conventions, due to their work environments having a heavy focus on sys-
tems design. Each communication designer experiences a unique combination of 
physical surroundings, colleagues, education, and experience that invariably molds 
variations in the professional truth effects they experience (Seago and Dunne 1999, 
p. 16).

These professional attitudes and preferences are true of all professions. However, 
they are worth elaborating upon in relation to communication design specifically 
because the truth effects of communication design suggest to communication 
designers that they are somehow immune to such biases (McCoy in Soar 2002, 
p. 72). This perception of immunity is fostered by the repetition of thinking patterns 
and physical practices in a linear process that comes to feel instinctive over time 
(Hepworth 2014, p.  13; Kostelnick and Hassett 2003, p.  23). Physical actions 
involved in communication design practice are constantly shaping the attitudes and 
beliefs of communication designers, and vice versa, in a reciprocal process which 
goes largely unnoticed or commented upon.

5  Embodied Technologies in Communication Design 
Artifacts

As discussed earlier, scholars from design, governmentality studies, and other areas 
have acknowledged that communication design artifacts have governmental effects 
in society generally. The discursive influence and consequent governmental power 
of communication design artifacts is conveyed through both their form and content 
(Cooter and Stein 2007, p. 183). In this section, I present the original concept of 
‘embodied technologies’ as the means by which communication design artifacts can 
both produce and temporarily hold discourses. I argue that technologies can be 
retained by artifacts temporarily through the process of embodiment, allowing them 
to participate in discursive exchanges with their creators (communication design-
ers) and production technologies initially, and later, with their users, environments, 
and cultural associations across their life cycles. As the context of communication 
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design artifacts change — their role in human interactions, the physical space they 
inhabit, and the associations they are given — so too do the discourses that become 
embodied within them.

5.1  Anatomy of Embodied Technologies

Discourses are conceptualized here as becoming embodied within communication 
design artifacts through two groups of technologies: technologies of form, and tech-
nologies of content. Technologies of form are those working through the external 
and/or physical appearance of artifacts, as well as the form characteristics of indi-
vidual elements within the artifacts, such as typography. Technologies of content 
work through the symbolic and textual content of artifacts. (see Fig. 3 for a break-
down of these groupings of technologies). The distinction between technologies of 
form and content allows for in-depth analysis of how individual design elements 
contribute to the technologies, which in turn contribute to broader professional and 
societal discourses and their consequent truth effects.

Rose’s anatomy of technologies can also be used to identify and elaborate upon 
the various aspects of embodied technologies. In the context of embodiment within 
artifacts, the definitions of forces, techniques, and devices have been adjusted to 
allow for the characteristics of communication design artifacts. Forces within 
embodied technologies are the elements of an artifact that determine all its other 
properties. These include the type of communication design artifact, and the pro-
duction effects evident in that artifact. The type of communication design artifact 
determines both the artifact’s function and field of action, as well as limiting the 
nature and quantity of visual elements it can contain. For example, the function, 
field of action, and visual elements contained within a logo and a poster will be 
dramatically different. To be used and recognized as a logo or a poster in any given 
time and place, an artifact must have the characteristics recognized as ‘logo-like’ or 
‘poster-like’ in that context.

In this conception of power operating through communication design practice 
and artifacts, the forces of embodied technologies are the same as the devices of 
technologies of profession and production (see Figs.  1 and 2). This relationship 
between communication design technologies and technologies embodied within 
artifacts is hierarchical because each individual artifact is absolutely dependent 
upon communication design practice, among other societal discourses, for its exis-
tence. Every attribute of content and form is influenced by these factors.

In embodied technologies, techniques are the thematic groupings of devices used 
to coordinate individual elements and consolidate meaning. Techniques include 
design conventions such as systems of spatial organization, aesthetic groupings, 
such as stylistic treatments and typefaces, and conceptual groupings, such as themes 
of reference found within devices. In turn, devices are the smallest elements in a 
communication design artifact with a recognizable communicative element. They 
include individual words, symbols, shapes, and colors, as well as typeface accents, 
cases, and weights.
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While the concept of embodied technologies can be applied to all artifacts, the 
framework in Fig. 2 was developed specifically with communication design arti-
facts in mind. Of all the professional and artistic fields that produce visual artifacts, 
communication design is unusually concerned with the integration of form and con-
tent of both words and images. Therefore, technologies embodied within artifacts 
are grouped according to whether they operate through form or content. Within 
these form and content groupings, technologies are identified based on whether they 
operate through the entire artifact, or through specific images or text.

Fig. 3 Anatomy of discourse embodied within communication design artifacts
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For example, the technology of external form encompasses all qualities that are 
inseparable from the artifact as a whole. The term ‘external form’ is used to distin-
guish these attributes from the form attributes of elements within an artifact. All 
typographic elements are encompassed in the ‘technology of internal word form’ 
because typography relates to the form of words, and the words studied in this con-
text are inside, or internal to, a communication design artifact. The ‘technology of 
internal image form’ relates to form qualities of visual symbols within the commu-
nication design artifact. The grouping ‘technologies of content’ contains two further 
technologies. ‘Technology of word content’ encompasses use of language within a 
visual communication artifact, while ‘technology of image content’ refers to the 
non-text, symbolic content, along with associated references and meanings. 
Delineating between these three kinds of form and two kinds of content allows deep 
investigation into the mechanics of governmental power within communication 
design artifacts.

I argue that this anatomy of embodied technologies can be used to investigate the 
discursive qualities of communication design artifacts, providing a cohesive per-
spective on their aesthetics and functioning in relation to societal power relation-
ships. Studying how each individual device (each unique quality or element) of a 
communication design artifact relates to a technique, which in turn relates to various 
forces, reframes communication design artifacts. It shows how each individual arti-
fact is a complex network of multiple meanings and associations that are inextrica-
bly connected with governmental power and broader societal discourses, including 
the professional discourse of communication design.

5.2  Truth Effects of Embodied Technologies

The five embodied technologies that can be found within communication design 
artifacts are felt as truth effects, either reinforcing or challenging our perceptions 
and beliefs when we view or interact with these artifacts (Riles 2006, p.  136). 
Sometimes the truth effects are so slight that we do not consciously perceive them, 
but this does not mean artifacts are neutral. On the contrary, the most powerful truth 
effects are the ones of which we remain unaware. For example, communication 
design artifacts used in corporate office environments — logos and branded com-
munications — along with the furniture and decor ‘play an important part in calling 
out “appropriate” attitudes and responses’ in workers (Witkin 1990, p. 328).

On a smaller scale, complex data visualizations put viewers in a position of sur-
veillance over the subjects being visualized, providing a truth effect of privilege that 
is usually unconscious. The visualized subjects appear ordered, comprehensible, 
and objective (Barton and Barton 1993, p. 146). Reducing the messy complexity of 
most phenomena into an easily comprehensible graphic is a distinctly persuasive 
act, and data visualizations are inherently persuasive artifacts. Another truth effect 
of data visualizations is that, despite presenting partisan information, the format is 
usually perceived as impartial.
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Considering propaganda posters from a Foucauldian perspective, the truth effects 
they produce are more overt than those of data visualizations. While posters have an 
informational aspect, we also expect them to persuade; there is no pretense of objec-
tivity inherent in the medium (Sontag 1970, p. 198). Instead, propaganda posters 
recycle visual styles and motifs from art and design history, combining them with 
present day calls to action, to evoke an emotional response. This emotional response 
constitutes a tacit knowledge that contributes to us into altering our beliefs (Polanyi 
in Reiner 2009, p. 345). The truth effects of propaganda posters are as overt as those 
of data visualizations are surreptitious.

6  Conclusion

This chapter has demonstrated that despite the pervasive modernist myth in design 
literature, communication design is far from value neutral. Communication design 
practice and artifacts are inextricably bound up in both professional and broader 
societal discourses. These manifest as technologies of communication design prac-
tice, and as embodied technologies within communication design artifacts. 
Technologies of communication design practice channel societal discourses into 
the production of artifacts, while also generating discursive influences specific to 
the field.

By investigating the inherently governmental nature of communication design 
more deeply, scholars studying both communication design and governmentality 
can enrich their respective fields. Focusing on the power exchanges inherent in com-
munication design practice, and in interaction with communication design artifacts, 
is one way design scholars can become aware of these biases, and throw off the 
persistent influence of modernism. The same focus can help scholars in governmen-
tality studies deepen their study of governmental power in material culture, and 
provide important contributions to the growing literature on the relationships 
between thought, power, and artifacts.

The original concept of embodied technologies is proposed as one means through 
which governmental power operates, affecting our thought each time we see com-
munication design artifacts, and our behavior each time we interact with them. The 
net effect of this repeated exposure through countless daily interactions is an accu-
mulation of truth effects, experienced in every virtual environment, and most physi-
cal ones. From the most austere, sacred spaces to the most cluttered and profane, we 
interact with countless communication design artifacts, and experience their truth 
effects, usually without even noticing them. These truth effects further the percep-
tion that the prevailing attitudes in our societies are natural, or common sense. Like 
countless mirrors reflecting and collectively exaggerating the dominant attitudes of 
our time, communication design artifacts extend governmental power into even the 
most mundane and seemingly innocuous situations and interactions.
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Abstract In 1972 a two-day symposium entitled “Institutions for a Post- 
Technological Society—The Universitas Project” was held at MoMA and organised 
by its then curator of design, Emilio Ambasz. Its vision was nothing less than to 
establish “a new type of University concerned with the evaluation and design of our 
man-made milieu.” Three years in the making Ambasz managed to draw in an 
incredible list of attendees and participants. A number of these were picked out to 
respond to a provocation written by Ambasz and forwarded to them as a booklet—it 
was to become known as the “black book.” This chapter will closely examine both 
the provocation and the responses to it to identify the debate over a nascent 
philosophy of the artificial and what this may mean for an idea of a new form or 
approach to knowledge, and therefore of the university. Perhaps it is only now that 
what was seeded by Ambasz has come to fruition—the possibility of a university of 
design.

Keywords Emilio Ambasz · The Universitas project · Environmental design 
 · Philosophy of the artificial

1  Introduction

Ever the ugly sister of art history or the wayward brother of engineering, the study 
of design has struggled to find its own disciplinary certitude. What is the exact 
nature of the objects it examines? What are the limits of its discursive territory, the 
extent and breadth of its terminology, the range of its language, the rhythms of its 
idiom? Does it have a discrete methodology? And perhaps the most anxious question 
of all: What new knowledge and understanding can it genuinely contribute given the 
overabundance of relatively new and related disciplines, most particularly science 
and technology studies (STS) and material culture studies? In other words, can it 
justify itself?
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What follows is not an attempt to provide such a justification. Rather, it endeav-
ours to invert the order and logic of the questions and the perceptions that might 
demand such a justification. Instead of envisaging design studies as a new field 
requiring its own methodological, discursive and technical autonomy, this chapter 
contends that it is other disciplines that need to understand the fact that the world 
they analyse, the world they attempt to give figure to, and the world in which they 
attempt to provide meaning for, is a designed world. Whatever one makes of the 
term “Anthropocene,” it does accurately signify a new stage in our relation to the 
environment, and moreover forcefully implies the designed nature of that 
environment. The challenges we now face require a new or renewed design 
philosophy, but also a new or renewed concept of design education.

To that end, I will examine a critical but much understudied event in the redefini-
tion of not only what design is but how it can be considered a distinct form of 
knowledge, and therefore demanding a distinct institution to explore and teach it: a 
symposium held in New  York in 1972 at the Museum of Modern Art entitled 
“Institutions for a Post-Technological Society—The Universitas Project.” It was 
organised by the Argentinian architect and product designer, Emilio Ambasz, who 
was at that time the Curator of Design at MoMA. Ambasz was educated at Princeton 
where he was also appointed Assistant Professor in 1966. Along with Arthur Drexler 
he assisted in the foundation of the Institute for Architecture and Urban Studies 
(1967–1984), which was formed with support from MoMA (Frank 2011). The aim 
of the Project according to Ambasz was to establish an “experimental type of 
institution centred around the task of evaluating and designing the man-made 
milieu” (Ambasz 2006, p. 299). Architectural historian Felicity Scott (2004, 2010) 
has provided an admirable overview of the context, background and main intellectual 
topics of the symposium—she also had access to the original documents before they 
were collated for publication in 2006—but here I would like to focus more 
specifically on the relation between an emergent philosophy of environmental 
design the symposium gravitated towards and the proposed university to 
communicate it. As we shall see “environment” for the organizer and the participants 
meant the complete environment, incorporating architecture and building, but also 
systems, information design and planning, as opposed to a focus on singular 
products or artefacts, or indeed living or biological systems. Nonetheless there was 
also awareness and discussion among the symposium delegates of the ecological 
concerns of the day. Above all the symposium heralded an awareness that design 
knowledge—and therefore design education—is now the most essential form of 
knowledge, and not a subsidiary or adjunct to other disciplines. The event heralded 
a “post-technological” and “post-scientific” future for the university.

The symposium was a remarkable gathering of leading experts and intellectuals 
of diverse fields: cybernetics, systems, planning and organizational theory (Erich 
Jantsch, Richard L.  Meier, Anatol Rapoport), semiotics (Umberto Eco, Thomas 
Sebeok), sociology (Suzanne Keller), Marxist urban sociology and postindustrial 
political economy (Jean Baudrillard, Manuel Castells, Henri Lefebvre and Alain 
Touraine), political theory and philosophy (Hannah Arendt, Ronald Dworkin, 
Sheldon Wolin), artists, designers, architects and curators (György Kepes, Octavio 
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Paz, Hans Magnus Enzensberger [who submitted a presentation but did not go to the 
conference], Gillo Dorfles, Denise Scott Brown, Martin Pawley, Arthur Drexler and 
Meyer Shapiro). Those who could not attend apparently included Louis Althusser, 
Roland Barthes, Michel Foucault and Roman Jakobsen (Scott 2004, 2010). Selected 
individuals were invited to respond to a project working paper in which Ambasz set 
out the ideas and expectations of the event. The paper was originally delivered 
bound to these invitees between black covers and thus known as the “black book.”

In the book the symposium organizer marks out what he considered to be the 
new dimensions and characteristics of the designed, artificial world and the possible 
forms of the academy appropriate to conceptualizing it. The “artificial era” is in the 
course of replacing the Renaissance world-view. In terms of knowledge, the 
Renaissance was devoted to a scientific exploration of nature and had in its turn 
supplanted the medieval, divine milieu. Ambasz believed the pedagogy appropriate 
to the artificial world could not be established on the scientific model of knowledge 
because that model is predicated on the discovery of preexistent truths embedded in 
nature and waiting revelation. Scientific thinking examines what is measurable and 
quantifiable, while design concerns itself with what “ought to be.” In studying the 
emergent and the embryonic, design and design education require conceptual 
resources suited to the problematic of dynamic “adaptive systems” not static forms. 
The goal of design is therefore ultimately one of synthesis not analysis, and the 
“truths” of design, rather than being theoretically independent of the observer as in 
scientific ideal are, instead, “dependent on the values of its participants.” Thus both 
conceptually and physically the new university is to be fundamentally different to 
its predecessors. It is no longer a fixed college but an active, participatory “network.” 
Ambasz understands network to designate a goal-orientated feedback system 
linking individuals and groups with society at large, as appropriate, he argues, to the 
“second” technological revolution that creates and controls information rather than 
“just energy.”

The actual details of Ambasz’s vision of the Universitas are imprecise, but of 
course that is intentionally so—the symposium was to debate its possible form and 
scope. To preface our reading of the project working paper what is most striking 
about Ambasz’s approach to design philosophy and design education is his quasi- 
cybernetic understanding of both social organization (including the university) and 
the environment. Physical systems (including “nature”), human artefacts and 
human-to-human interaction (society) are seen as a single self-regulating unit; a 
circular system to be sure, but one which learns and adapts as it runs through the 
cycles of communication (feedback). The capacity to learn from environmental 
information (rather than just maintain a goal), however, places Ambasz’s idea of the 
Universitas at the level of second-order cybernetics, which Klaus Krippendorff 
(2007, p. 1383) has defined as the “cybernetics of participating in systems under 
continuous reconstruction by their constituents” or, as Paul Pangaro (n.d.) says, 
second-order cybernetics “applies the cybernetic frame to the process of cybernetics 
itself.” Of course, such an understanding of systems was by no means unique to 
Ambasz, and the relation to cybernetics—and/or information theory—to design was 
already well appreciated (Pask 1963). Also common to the period was a deep and 
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abiding interest from many intellectual fields in similarly conceptualizing self- 
organizing networks, for example in systems theory, organizational and planning 
theory, and particularly on the Continent in structuralism itself, for example Claude 
Lévi-Strauss and anthropology, Christian Metz in regard to film studies, Jacques 
Lacan and psychoanalysis and most relevant for our context, Roland Barthes on the 
fashion system (1985) and Jean Baudrillard on “objects” and consumption (1996, 
1998). But what Ambasz is attempting to construct here is an intellectual and 
pedagogical language specific to design, and to conceptualize an institution where 
additional forms of knowledge and expertise can accrete around the term design in 
order to arrive at a superior understanding of the artificial environment and how to 
intervene in it.

The themes, scope, and interdisciplinary nature of the symposium were not only 
remarkable in ambition but also prescient. The questions raised and debated, 
especially regarding what may be called a “post-scientific” education relevant to 
planning and living in an artificial world, have all gained in significance. It is here, 
at the confluence of thinking between philosophy, planning, sociology, organizational 
modelling and communications that the theory and pedagogy of design can be 
sought. In itself this confluence is not necessarily new, and the reader may rightly 
recognise a common discursive thread that connects the systemic and 
communicational approach to design belonging to aspects of the Bauhaus through 
the Hochschule für Gestaltung, Ulm, to similar methodologies on both the Continent 
and the United States including the design methods and design research movements, 
contemporary developments in informatics, computing, decision and game theory, 
and in ecological or environmental thinking (Anker 2010; Martin 2004). But in 
many respects, especially pedagogically, we have lost the aspiration represented by 
Ambasz’s symposium, or at least lost the sense that these domains can and should 
be articulated on terms established by design. In the vacuum has stepped “design 
thinking” and to some degree service design, but both, especially the former, lack 
rigorous theoretical let alone pedagogical principles. Design thinking has certainly 
attempted to generalize a version of the design process for predominately business 
interests and its benefits are its centralization of the user-centred and problem- 
solving aspects of design. Nonetheless its methodology is a basic step-by-step and 
quickly exhausted sequence (although see Dorst 2015). Service design, on the other 
hand, is slowly evolving a specific language and domain of action (see Stickdorn 
and Schneider 2010). Nonetheless, the environmental concept of design they both 
represent, however partially, is more significant for contemporary design studies (or 
a design philosophy) than basic artefact design which is still theoretically and 
spiritually located in industrial society and the economy of production.

The other reason why developing a design philosophy is so crucial is political. 
Critical utopian philosophy, for example “Western Marxism,” has, despite decades 
of dissemination through the academy, limited effect on the society it sought to 
alter. In the so-called first world at least, anything like socialism or a mere alternative 
to capitalism has had little or no impact. I would argue that, in part, this is due to a 
lack of understanding of design. Instead of seeing design as the production of 
commodities, it needs to be understood as inventing, creating and sustaining 
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artificial environments. In the socialist tradition, whether the Arts and Crafts 
movement or the Bauhaus and beyond, design has always been taken to be an 
intervention in the shaping of artefacts for industry or refining the manner of their 
consumption. William Morris, for example, believed properly designed artefacts 
ameliorate and improve existing conditions, but would not have considered design 
as counterfactual communication or as planning ephemeral and intangible 
information and communication services and systems. In a very real sense he could 
not have. That informational characteristic of political economy (post-handicraft, 
post-product, even post-object)—the “political economy of the sign” as Jean 
Baudrillard, a contributor and participant of the 1972 conference, calls it—only 
effectively transpires in postindustrial societies. In fact it could be argued that design 
in this sense—“metadesign” (Busbea 2009)—has only come into existence in the 
mid-Twentieth Century. Design understood in its diverse meanings and above all 
not restricted to artefact design is a contemporary phenomenon. If alternatives to 
capitalism—or alternative forms of capitalism—are to be considered, let alone 
embraced, an acknowledgement and understanding of this environmental sense of 
design is essential.

2  The Project Working Paper: Inside the Black Book

The project working paper proper is divided into three sections and was originally 
published in 1971 in the Yale journal Perspecta as “I: The University of Design and 
Development. II: Manhattan: Capital of the Twentieth Century. III: The Designs of 
Freedom” (Ambasz 1971; an earlier version of the texts made an appearance in the 
Italian architecture and interior design magazine Casabella, Scott 2010, p.  299 
n.15). The second part clearly recalls Walter Benjamin’s “Paris, Capital of the 19th 
Century,” which was published in an earlier volume of Perspecta (1969), alongside 
another of Ambasz’s articles, “Formulation of a Design Discourse.” The third 
section was only to provide context to the working paper but is by far the longest 
and is, he admits, using the structural anthropologist’s term, a “bricolage” of related 
thoughts. Indeed the black book in its entirety is a montage of ideas and speculation 
mixed with cogently and logically articulated arguments. As perhaps befits the 
notion of a design discourse and the pedagogies required to voice it, it is both a 
poetic and a systematic text.

Ambasz argues that the era of the artificial does not align with a technological 
world-view, in particular the idea that technology itself can solve the dilemmas and 
problems it creates. Ambasz maintains that recognizing the artificial essence of 
contemporary society is neither technological determinism nor technological 
utopianism. Therefore what Ambasz identifies with a term borrowed and adapted 
from Jacques Ellul (1954) as the “post-technological” is, in fact, the name of a 
strategy emphasizing actively informed choice for shaping and “giving meaning” to 
the future of the city, that is, the design of the future itself. The MoMA curator 
claims that science is deterministic because it searches for the fundamental atoms, 
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as it were, from which all else is composed. It therefore deals with what is given. 
For this reason science can operate independently of ethics: understanding what 
ought to be is not necessary to understanding what is already in place. Design, on 
the other hand, does not “yield before the facts” because it is primarily a discipline 
of creation and a discipline inherently concerned with values—what should be 
created, and why? Ethics cannot be bracketed in the design process or set aside for 
discussion at a future date. It is in the frame at all times. This ethical dimension 
inherent to design also means that design is inseparable from a community that 
authorises its own creations. Designing is fundamentally participatory: the “designer, 
unlike the scientist, should allow his [sic] view of things as they are to be affected 
by what he would like them to be” (2006, pp.  21–22). Science is analysis (the 
breaking down of a phenomenon into fundamental units to be understood), while 
design is synthesis (the building or assembling of a phenomenon). While not 
doubting the value of scientific culture Ambasz argues the synthetic nature of design 
means turning design into a science should be resisted.

Furthermore a designed, artificial milieu for Ambasz signifies the “dialectical 
interrelations between man-made physical and sociocultural systems,” and so any 
design discourse or mode of thought must, he contends, contain both an “empirical” 
and “existential” dimension. The empirical is defined as the changing patterns of 
interaction in the artificial environment and the capacity to act on that environment 
according to “acceptable” values. The existential deals with the intuition and 
generation of symbols. The former is the physiological and logical and the latter the 
ontological and symbolic (p. 23).

Once this field has been staked out Ambasz goes on to ask what would be the 
foremost issue or problem in the man-made milieu that research should be directed 
to and consequently whether current institutions are adequately set-up for solutions 
to that essential problem.

The foremost challenge design discourse should devote itself to is, naturally 
enough, “urban phenomenon.” But Ambasz quickly qualifies this statement: the 
attempt to create a language appropriate to the entirely artificial milieu must carry 
with it an explicit critique of past models of urban existence under the conditions of 
industrial society (which still recognized a fundamental difference between the 
natural and the created environment). The basic postulate of any design discourse 
must now be that the natural and the artificial are no longer, at any level, separate.

To the question whether contemporary knowledge is up to the task of formulat-
ing this new language of the urban environment—“Are universities presently struc-
tured to assume urban commitments?”—Ambasz answers with a firm no. The 
primary reason is that the current distribution of knowledge in the University 
remains stubbornly compartmentalized, negating the interdisciplinarity needed to 
articulate the profile and problems of the complex urban systems we inhabit. 
Nonetheless Ambasz sees the university of design not as superseding former models 
of the university—either the “humanistic” (the non-specialized Greek and Middle 
Ages model) or the “scientific” (the specialized, more empirical von Humboldt 
model)—but as incorporating and integrating them into, explicitly using a term 
from Walter Benjamin, a “constellation”: “there would thus be, for example, social 
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philosophers in the humanistic university, social scientists in the scientific univer-
sity, and social designers in the university of design and development” (p. 25). It 
should be noted here that there is no attempt on the part of Ambasz to explain any 
of these forms of the university by the socio-economic forces that subtend them, 
something that Lefebvre, Baudrillard, Enzensberger, and Sheldon S. Wolin in par-
ticular will take note of in their responses. It is a more idealistic project than a realist 
one (as Ambasz himself admits, in fact he calls it a “surrealist” concept, p. 396). 
Nonetheless, in summary, the university of design is to be interdisciplinary, syn-
thetic in its approach to knowledge formation, not analytic; an adaptive, participa-
tory network (informational, communicational) and above all devoted to the primary 
problem of the artificial environment—urban space, urban life.

The second section on Manhattan displays in a poetic fashion what Ambasz 
means by an environmental or ecological understanding of an artificial milieu and 
instinctively articulates the contemporary interest in informational environs. 
Manhattan, he writes, is “in essence, a network.” An informational dimension maps 
the physical dimension of the city. For Ambasz, Manhattan is the capital of the 
Twentieth Century not because it is the apotheosis of modernity, but because it is the 
city of the “second technological revolution,” the revolution of information and 
communication. Implicitly invoking the work of radical Italian design groups such 
as Superstudio and Archizoom he was curating for an exhibition at MoMA (Ambasz 
1972), Ambasz declares that running through, over and above the existent material 
structures of steel, concrete, wires and sewerage is an entire “datum plane,” an 
“aerial lattice” of “walking paths, automobile routes, flight patterns, wireless 
impulses, institutional liaisons, and ideological webs.” (p.  27) There is an idea 
emerging here of the poetry of data. The designed environment is not just a technical, 
material phenomenon. It is also over-coded and mapped by an informational system 
that allows for its logical and creative navigation. Any artificial environment is at 
once physical and spatial, visual and informational. This mapping, however, needs 
to be qualified. Sometimes the information ecology is not entirely synchronized 
with the space it is intended to chart. This can lead to a) failed design and/or b) new 
possibilities, that is, creative slippages. Suffice to say for the moment that design 
education encourages the student to find in the asymmetries and inconsistencies of 
informational mapping precisely the creative solutions to environmental design. 
Ambasz argues that in fact the relative distinction between the bricks and mortar 
Manhattan and the informational Manhattan means it might be possible to remove 
this virtual Manhattan and transfer it to other cities—to transfer what he calls its 
“infrastructure.” While he readily admits such infrastructure does not make a city, it 
can nonetheless be “liberated.” In principle informational infrastructure belongs to 
all. There is an interesting coincidence here between the virtuality of information 
and politics that, while only loosely hinted at by the text, nonetheless ghosts the 
entire set of propositions as its own infrastructure, as it were: that the liberal, 
democratic idea of polity is equivalent in essence to a networked, cybernetic and 
informational environment. Designed environments contain feedback and therefore 
are inherently—infrastructurally—communicational and so will integrate and adapt 
to changes in circumstances, intelligence and actors. Rather than just maintaining a 
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goal, as in a simple first-order cybernetic system, Ambasz will later claim that the 
goal itself can be modified (p. 37f). This is the value-laden, political and participatory 
dimension of design and of the Universitas. It is the element of “freedom” in a 
bound (or networked) system.

Infrastructure is a thought-provoking term to which we will return, a word that 
really only came into use in the 1950s. For Ambasz, it is not only the material 
element of a structure but also the informational, data-orientated, and statistical 
elements that accompanies it. Put differently, it prefigures and supplements the 
notion of a completed design explicit in “structure” and implicit in “superstructure.” 
In a loose Benjaminian fashion Ambasz describes the portable infrastructure of 
Manhattan as the framework upon which memories can be hung, imagination 
explored, and on which intangible experiences can momentarily gel by the “grace 
of their affinities.” This is, as already indicated, poetic discourse to some extent. But 
it also points to or provokes a path of research to this day undervalued and under- 
pursued by design education: the metaphoric, atmospheric, quasi-informational, 
and aesthetic element of artificial urban-scapes. (In other words the element of 
turbulence and complexity in human and artificial environs: see Carter 2015.) 
Individual experience of the city is always fragmented, partial and often ambiguous. 
It is a mosaic of various forms of data-access and data visualisation. While on the 
contrary, the authorized image of collective experience tends to be rational and 
abstract: official maps and signs, systems of occupation, prohibition and multiple 
legal sanctions distributed in spatial form. Experience of the city, as we know, is a 
continuous montage of both sets of “charting.”

Ambasz himself proposes two methods to such research (which echoes the plans 
for the symposium itself): the “retrospective” approach and the “prospective.” The 
first is a collection or indeed archive of memories of cities as disclosed by authors 
and artists, again empathizing with the evocative rather than the denotative: from 
Baudelaire’s “fleeting instants” through Debussy’s “submerged cathedral” (Ambasz 
is referring to the piece La cathédrale engloutie, prelude for solo piano, 1910) to 
Frank Zappa’s Los Angeles (p. 28). This is again a thoroughly Benjaminian approach 
to understanding the spatial dimension of an urban environment as it integrates 
sensation and recollection: the poet discovers within that environment archetypal 
images that concentrate experiences of place (and to a degree time) to which the 
pragmatic use of space owes reference. What is discovered is not strictly an 
alternative space (aesthetic space is not completely dissociated with the utilitarian) 
but a ghosting or doubling of space—any space is at once its use, its memory, and 
its potential dis-placement. Poetry does not simply represent a space but configures 
it (often in the form of a cypher or a code to be decrypted). It locks space and 
unlocks space; or it adds another dimension or layer to it. It imparts atmosphere.

The prospective phase is the process of building any structure upon the more 
ambiguous and quasi-material “infrastructure.” To this end Ambasz proposes that 
architectural—and “ceremonial” he says—forms can be understood as “icons,” a 
fusion of the individual designer’s partial experience and the inherited, assembled 
forms of society. For Ambasz the “iconic,” a term he borrows creatively from 
Charles Sanders Peirce (1931–36), is a sign that qualitatively communicates some 

M. Holt



531

property of what it represents, and can be recognized as such by its interpretant (an 
illustration or a model for example). For Ambasz this recognition is a shared 
undertaking between designer and community. The designer produces and offers 
icons as a prototype of new values. In itself this says little more than that a designer 
designs something in context and if it is accepted by the community it potentially 
“expands” the ethical framework of that community. While a basic understanding of 
iconic operation, we can accept the point that configuring value in society is 
intimately tied to configuring structures (or infrastructures). Form and value cannot 
be separated: every prototype is an argument, every construction potentially a new 
direction for a community. This essential contiguity between form, rhetoric, 
information and exemplar provides the foundation of both design education and 
what it leads to: the Universitas is to become a “Univercity.”

The next part “Design as a Mode of Thought” is appended to provide a context 
for the black book proper, but in fact forms the largest and most detailed section. 
Ambasz begins by again emphasizing that as a mode of thought science is analytical 
while design must factor in the values, expectations and desires that accompany the 
justification and purpose of any constructed environment. Put differently it may be 
said that the discourse of design is concerned with the language of change—“what 
if” and not just “what is.”

Nonetheless, Ambasz points out that many believe a scientific approach to 
design to be the most appropriate methodology for understanding design and for 
teaching it. There are two forms this has taken: the “empirical” and the “normative” 
(p. 30). For the empiricists, design is basically engineering. Engineering, Ambasz 
admits, is not strictly a science because it is also concerned with the construction 
of something with use and purpose and therefore engages with what “ought” to be. 
Nonetheless this ought is defined exclusively in terms of the finite goal of the exer-
cise (a structure’s feasibility, its fabrication, and its ongoing capacity to function as 
intended), and not what the actual goal should be in the first place. Purportedly 
design has an ethical level that meditates upon goals, not just pursues them. Without 
this level, design can indeed be “systematized into scientific discipline” and 
absorbed easily into engineering. (It can also be added here that design unlike engi-
neering can produce and orchestrate ephemeral structures: services, events and 
experiences.) Whether design in fact has anything like this freedom—particularly 
this freedom to engage independently in the question of value prior or simultane-
ous to an actual brief or contract is debatable, but as we will argue later this reflec-
tion on value is contingent upon design offering a counter-vision or counter-discourse 
to what is, that is, to the status quo. The aesthetic impulse of design is also its 
 ethical impulse. The “freedom” of research is also the freedom to explore the 
 question of value. What, perhaps, defines the goals and curriculum of the university 
of design is not so much the economic realities of design as the pedagogy of the 
 counterfactual. This critical role was once the domain of the humanities. But 
what the humanities had in excess, the intricacy and precision of discourse, it 
lacked in the techniques of speculation and indeed the theoretical, physical and 
digital tools to produce speculation: scenarios and environments, counter-scenarios 
and counter-environments.
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Design for the young symposium organizer is to be considered more profoundly 
as a shared meaning-making activity (the “creation of structures”) arising from an 
understanding of the technological world and the capacity to make judgements 
about its direction and its constitution. Design statements—normative design 
statements—are therefore not “independent of the observer.” They are not neutral, 
nor are they scientifically “objective.” As such it would be wrong to simply confer 
on the “processes of technology the status of a force of nature.” Because design is a 
synthetic form of knowledge and reflects on the goals to be set by an understanding 
of artificial, technological society, it must deal—as a matter of course and as 
definitional—with “alternative futures” (p.  31). Thus while emphasizing the 
discussion of values is essential to design and sets it apart from other empirical 
activities, Ambasz points out that this does not merely mean making or ideating 
under the auspices of commonly entrenched values—values already in place and 
already accepted. Far from it. He sees the task of design as embodying and thereby 
proposing new values through form and through “structure.” This is the “symbolic 
charge” of design. Design is, literally, a concrete argument.

Ambasz then goes on to align his notion of the iconic substance with the claims 
he is making regarding the “mode of thought” appropriate for design, and therefore 
for design education. This alignment comes together through an interpretation of 
the terms infrastructure, superstructure and structure. The first is the empirical level 
that the designer organizes, and consists of both the material and the immaterial 
(information). The second, superstructure, is the level of the normative; it is the 
arena in which the designer deals with customs, values, and ideas. The third 
synthesizes in a dialectical fashion the other levels into an “icon” or interface. 
Though he is not particularly clear about this, it is imagined he means by structure 
an actual artefact or an environment.

The final part of this section (“The Designs of Freedom”) sketches out in more 
detail the mission of the Universitas and the manner in which it will operate. The 
goals of the Universitas are to: (1) Actively participate in the creation of the man- 
made milieu; (2) Actively examine the nature of the social contract, insofar as that 
contract is now established on the necessity to continuously design and manage the 
artificial environment, and (3) Mediate between the processes of the infrastructural 
level (materials and information) and the aims of the superstructure (values and 
norms).

The model of how these goals are pursued, adapted, and redirected is a thor-
oughly cybernetic one, intersecting with systems theory, organizational theory, and 
planning theory; it is what Ambasz calls a “network model.” If the Universitas is 
conceived as a network and comprised of the various levels and functions detailed 
above, then it is essentially a goal-orientated, communicative entity. It receives 
feedback from its constituents and its existent programs and projects according to a 
set goal. That goal in turn can be altered by the feedback, hence the Universitas, 
even though Ambasz does not say this directly (he says it is an “open” system, 
p. 38), is a second order cybernetic regime, that is, the goal of the system can be 
altered by the system itself. For Ambasz, it is of vital importance that the input the 
individual supplies to the group network at any level of the Universitas is heard by 
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the “code,” that is, the programmed goal of the network. In turn that input is 
“decoded” and fed back to the larger project. This process of constant recognition 
apparently leads to a “self- modifying ethical system.” Again, there is (until the very 
last page of the black book) no direct politicization of this cybernetic vision of intra- 
and infra- structural communication, but it is clearly a model of a relatively demo-
cratic institution, at least in the liberal sense: the individual’s needs and contributions 
are actualized in concert with the group without being absorbed by it. In the network 
(the group), the node (individual) still has “independence.”

To further describe this feedback mechanism and communicational environment, 
Ambasz adds to the interaction between the two structural elements—infra- and 
super-structure—another four “functions” necessary for any group network: (1) The 
informative, which is essentially a hermeneutic function, decoding previous 
structures and analyzing them; (2) the postulative, which is the design and/or 
production of new structures and new codes (this, in general, is the domain of 
individuals—of “artists, social thinkers, poets, and designers”); (3) decision-making 
(which is group-based); and lastly (4) the regulatory, which is the implementation 
process.

But according to Ambasz the university of design is to remain devoted to the first 
two levels (or networks) of the informational and the postulative. The others, 
decision-making and regulation, will be left to ancillary group networks, especially 
the regulatory as the constraints of feasibility would impinge upon the role of 
analysis and the creation of “icons.” This more or less describes the current state of 
the university, and when shorn of its cybernetic wool, it is also a basic description 
of the design process: analysis, proposal, decision, and project management. 
Designers are commissioned, they propose, the client makes the decision on the 
proposal, the build is then conducted by engineers, the construction company, or the 
artwork is sent to be printed, etc. Nonetheless, however much of Ambasz’s ideas are 
standard practices given a new language and however apolitical they appear, they do 
charge design education with a role often ignored or denied to it: the judgment of 
the goal of urban society and ways in which to organize that goal. The (severe) 
limits to this ambition are clear though: as a profession and as universitas, design 
has very little political and economic power, very little sway over neoliberal 
economics or government decision-making; its professional organisations are not 
significant lobbyists. As such the institutions—networks—comprising “design” do 
not, in general, participate at the required level of assertiveness needed to influence 
policy, let alone effectively intervene in the economic structures and imperatives 
that drive and shape the urban environment. But it is precisely in this domain where 
postindustrial labour is located. It is precisely in this domain where postindustrial 
intelligence is located. It is also the domain, increasingly so, where postindustrial 
pedagogy is situated. One reading of Ambasz’s broader concept of design and the 
Universitas is that it could be merely describing what Gilles Deleuze (1992) would 
identify as a “society of control.” But for Ambasz this utterly designed environment, 
the city itself, is a source of the possible invention of apparatuses and styles of 
inhabitation that result in the liberation of capacity, labour and value, not the 
incarceration of potential: “it is a paradox that any system capable of allowing the 

The Black Book: Emilio Ambasz’s University of Design



534

greatest possible individual freedom, the fullest possible personal enjoyment of the 
pleasures of the senses and of the spirit, will not be some sort of unstructured 
Arcadia but, rather, a highly complex physical and sociocultural artefact” (p. 40).

3  Responses to the Black Book

As could be imagined, the responses—the essays submitted by selected participants 
and read by all before the symposium started—vary greatly as to what theme or idea 
they glean from the black book. But in this section I will concentrate on the relation 
between environmental design and the university (or pedagogical principles/ issues) 
that may be found in them. As such not all the papers will be considered and not all 
will be given equal weight; so too the considerable record of the actual sessions will 
be given minimal attention—unfortunately, because they are fascinating in their 
own right.

The radical French sociologist and philosopher Jean Baudrillard’s contribution, 
“Design and Environment: Or, the Inflationary Curve of Political Economy” 
(pp.  50–65), fundamentally reinterprets the entire field of postindustrial political 
economy itself in terms of environmental design. In complete accordance with 
Ambasz’s provocation he claims the postindustrial milieu is an entirely artificial one 
that has left behind any remaining distinction between nature and industry. He also 
claims therefore that political economy too has fundamentally altered. The categories 
once used to understand industrial society, whether production, class, labour, use- 
and exchange-value, etc., must all be reinterpreted in the light of an informational, 
communicational and networked (cybernetic) environment. We have moved, 
Baudrillard argues, from a “metallurgic society” to a “semiurgic” one. This 
coincidence of production and signification—anything and everything is produced 
as much as a sign (messages, signals, codes, etc.) as an artefact—Baudrillard calls 
the “political economy of the sign” (see also Baudrillard 1972). 

For Baudrillard this utterly artificial, cybernetic environment is more akin to an 
apocalyptic scenario in which contemporary capitalism extends itself without any 
gaps or obstacles than one in which a potential utopia can be found. It is not a 
millenarian state produced by moral laxity, however, but by techno-semiotic 
profusion: it is an environment in which the distinctions between modalities of 
artefacts and the experiences associated with them have collapsed (whether 
religious, ceremonial, technical, symbolic, etc.). Not only is the “great referent,” 
nature, “dead,” but so too any alternative mode of experience that is not informational 
and commodified.

To reply to the pedagogical aspect of Ambasz’s text, Baudrillard explains the 
emergence of this scenario—the political economy of the sign—by reference to the 
Bauhaus school. By collapsing the distinction between form and function, beauty 
and utility, art and technology, Baudrillard argues that the Bauhaus rationalizes the 
entirety of the artificial world—anything can become an object of design, from the 
“spoon to the city.” Using Ambasz’s terms infra- and superstructure, he claims that 
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“objects, forms, materials, which heretofore spoke their own group dialect derived 
only from an idiomatic practice or from an original ‘style,’ begin to be thought out 
and written in the same tongue, the rational Esperanto of design” (p.  54). The 
Universitas for Baudrillard is a direct successor to the Bauhaus and its integrative, 
environmental vision, insofar as the Universitas is to bring all areas of design 
together, including and perhaps most significantly, urban planning and architecture, 
and to treat them in the same manner: as a form of communication. Such, he says, 
is the…

… political ideology of design, which today is taking on its planetary dimension in the 
discourse of the environment. From Gropius to Universitas, the thread is unbroken, leading 
to what we might call a metadesign, a political meta-economy, which is to neo-capitalism 
what classic liberal economy was to capitalism (p. 63).

This is a lot to pin on the Bauhaus, and it certainly did not go unchallenged by 
the other participants. Meyer Schapiro, in particular, in the second working session 
of the symposium, reminded interlocutors that the Bauhaus was thoroughly 
Romantic and Expressionist in its early years (only later becoming more rational 
and objective); but more importantly indicated that the legacy of the Bauhaus was 
its commitment to continuous experimentation and questioning of, specifically, 
architectural and spatial practice: “an ongoing, consistent, advancing practice” 
(p.  356). Nonetheless, the problem with the Universitas for Baudrillard, as he 
elaborates in the same session, is that the university of design is much too rational 
and there is no room for those practices which are anti-value—the social function of 
art he argues is be to anti- or counter-productive—that is, practices which destroy 
value (by which he means are outside the system of utility, function, rationality, and 
meaningfulness). He points to a paradox: can one create a university devoted to the 
destruction of value (of functionality and the morality that accompanies it) (p. 343)? 
But this question is only significant, as is the whole notion of art in contradistinction 
to design as non-utilitarian sovereign play, if Baudrillard does not believe in his own 
diagnosis (that there is no longer any distinction between art and design, beauty and 
utility, aesthetics and functionality).

After granting it is redundant to speak of any firm distinction between nature and 
technology, urban sociologist Manuel Castells focuses on the meaning of 
environment, arguing that it is first and foremost to be understood as a social 
relation. This relation can be expressed in many forms (“morphologies” is Castell’s 
term), “dress and table manners” (p.  66), for example, but it is most noticeably 
apparent in scale and importance in urban forms. As a social relation, the theoretical 
interpretation of the environment is conducted through the manner in which urban 
symbolism can be said to relate to and embody social movements. The environment 
is encoded action, encoded practice, in other words. While asserting “space has 
meaning” Castells, however, rejects interpreting space in terms of semiology. He 
argues that semiology cannot explain the active nature of urban symbolism. It will 
only see urban phenomenon as a representation to be deciphered. Semiology is thus 
always historical. Instead he proposes the analogy of information theory in which 
any urban, architectural form can be considered “senders, relays and receivers” of 
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general ideological praxis. The social space—the environment—is cinematic, not 
textual. Interpretation of urban environments is a form of de-composition, not 
hermeneutics. Allowing for the activity of symbolism in turn allows for the 
introduction of social movements and how they may transform space and 
“reconstruct the city” (p. 73). Castells gives examples of May 68 and the squatter’s 
settlements (campamentos) in Santiago 1970–71. Whatever the actual outcomes, 
effective transformation of social relations—the environment—involves the 
effective transformation of spatial conditions.

Which is why universities are still important. They define a different social rela-
tion. They practice a different social relation to other “corporate” institutions. For 
Castells even the new university, Universitas or “Univercity,” will retain the three 
fundamentals of “research, teaching and practical application” (p. 77). But accord-
ing to his principle of symbolic action the disinterested expert will not be the source 
of either pedagogical or research-based innovation. The goals of an innovative insti-
tution will, instead, come from the “praxis that is contradictory to the social order” 
(p. 78). Again we find ourselves left with a similar question as Baudrillard’s thoughts 
on the relative roles of art and design: how to incorporate the alterity of value in an 
institution?

In Gillo Dorfles’ response we find him arguing precedence should be given to 
what he calls the “anthropopsychological aspect between man [sic] and environment” 
(p. 80). Environmental design needs to take into account the psychological, affective 
dimension of the environment once supplied by regular contact with nature. The 
Universitas for Dorfles will explore the manner in which memory and environment 
interact so that the affective dimension can be identified and held onto by individuals; 
to create, ex novo, an “iconic symbology” to recuperate the natural. (Baudrillard 
would say this recuperation has taken place at the level of the sign: nature and the 
natural can now only be connoted, never directly experienced.) Such education and 
awareness is to “stimulate perceptiveness” in the public so it can make informed 
aesthetic decisions as to the composition and content of the urban environment. This 
ability is what he calls the “proairetic” aspect of design and is to be at the forefront 
of design pedagogy: the capacity to determine and communicate preferences 
through narrative.

In his paper Umberto Eco argues that the classical university originating in 
Europe in the Twelfth Century does not exist anymore. It may persist, as the Roman 
Empire lingered for centuries, but it is essentially finished. He claims it is in the 
process of being replaced by the “open” university, or the “mass” university, which 
in principle dissolves class distinctions and will function as a universal lyceum or 
large high school (pp.  347–348) teaching the basic corpus of knowledge (the 
treasury of science, Eco calls it), while research will move to other institutional 
forms and locations, precisely the opportunity for the Universitas to exploit.

Eco is also, understandably, concerned with how the postulative dimension of the 
experimental university connects with research and then to decision-makers. He 
articulates a common issue: how can artists, social thinkers, poets, translate their 
research into viable action? (Eco forgets here that they would have already been 
“trained” as environmental designers by the Universitas.) Eco’s proposal is to feed 
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the decision-making and regulative processes back into the Universitas, that is, the 
network—it is a “circular, rather than linear, model” he asserts (p. 99).

As for teaching and learning practice, he readily accepts that there is a difference 
in experience between teacher and student but on the whole society sees advanced 
technicians (artists, architects, city planners) as shaman because the skills of those 
technicians are not readily accessible (everyone can sing in the shower Eco says, 
and so can connect with Frank Sinatra, but very few know how to build a home). In 
order to disperse the shamanic qualities of these professions without actually getting 
rid of architects the Universitas will include the participation of the residents of the 
city: “The aim of the Universitas should be to transform the inhabitants of the 
environment in question, from guinea pigs to advisors and from advisors to 
collaborators” (p. 104).

Proving that concerns have not radically changed in the last 40 or so years Erich 
Jantsch (pp.  111–141) praises the Universitas project for addressing design and 
management together. He offers a “human cybernetics” approach to design 
education and to theorise the structure of a “transdisciplinary university.” He 
wonders whether design can be taught as an “objective” form of knowledge, but 
nonetheless links the expanded sense of design (as management, planning and 
organization) to “noetic” evolution. In other words, knowledge has its own 
development equal to that of biological or social evolution. Jantsch believes 
recognizing this equivalence inevitably leads to human systems design that can be 
studied and implemented through “inter-” and “transexperiential” inquiry. A long 
and involved explanation of the theoretical underpinnings of this inquiry and how it 
relates to design and design education begins at this point—Jantsch complains later 
in the sessions that no one has read his contribution—but it boils down to 
recommending cybernetics over heuristics and processes over structure in order to 
form a “cultural designer.”

First recognizing that the founding of an institution of higher learning is a “polit-
ical act,” Hans Magnus Enzensberger, poet and activist, member of Gruppe 47, is 
deeply suspicious of both government and private sector involvement in the univer-
sity called for by Ambasz. He states the practice and pedagogy of design should be 
directed to the overall interest of society and not controlled by powerful benefac-
tors. He also is suspicious of Ambasz’s idealistic notions of the social contract and 
the presumed power of the individual to express their design intentions in group 
networks, believing those ideas disregard categories of “domination, social power, 
and material interest” (p.  106). He in fact finds the concept of design “deeply 
ambiguous” (p. 107). On the one hand, it signifies “commodity aesthetics,” and on 
the other points to a profoundly aspirational desire on the part of designers to 
intervene on a concrete, material level in everyday life. The interests of capital, 
however, ever defeat those aspirations: “Until today, the history of design has 
remained a series of defeats, suffered by the high-flying aspirations of the designers 
in their battle against utilization by Das Kapital” (p. 107).

His vision of the university, though of its time, is still radical: reduction of privi-
leges for staff, reduction of the necessity to publish, no tenure for teachers (whose 
qualifications should come from social and professional experience, rather than 
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“conventional academic standards”); students are to have participatory rights in 
governing the university (including budgetary responsibility, the hiring of teachers, 
the content and format of curricula); in fact, teachers are to be elected by students 
and their learning requirements articulated in discussion with the instructors.

Enzensberger also recognizes that the Universitas should be spatially and archi-
tecturally unique. In order to avoid any descent into bureaucracy there is to be no 
central administration building (and all correspondence is to be undertaken by 
telephone). There is to be no campus as such; indeed no real distinction between 
working and living environments, or between work and leisure time. Apartments 
will be built to embody this new, integrated environment and will be fitted out with 
“videophone, real-time computer consoles, video recording and cameras, closed 
circuit TV, and telephone xerography (that is, access to the library via telephone)” 
(p. 109). Enzensberger insists these combined spaces are to be apartments rather 
than dormitories (and scaled to need rather than privilege, for example, a student 
with a family has precedence over a single professor) so that teaching and learning 
can be hosted in them if required. This vision is indeed one of a “univercity.”

Other respondents too focus on the political dimension and ramifications of the 
project. After noting the Universitas proposal seems to be attempting to reconcile 
the two traditions of Continental theory and American pragmatism, Henri Lefebvre 
claims that the word design is asked to bear too much significance and that designers 
are unrealistically proclaimed modern day “demiurges” (Jivan Tabibian is also 
concerned about the designer turning into a new, platonic philosopher-king, p. 259). 
Lefebvre proposes to narrow the focus—but it is not by much in truth—to 
interventions into urban space, which for him is currently being appropriated and 
colonized by the severe market conditions produced by capitalist technocracy. 
Space needs to be contested. It needs to be decolonized. Design and designers are 
therefore to offer “another space” (p. 172). Intervention in the visual, however, is 
virtually rebuffed here. The visual seems for Lefebvre to be utterly implicated in the 
“society of the spectacle” (Debord 1995) with little or no hope of redemption. In a 
similar vein Martin Pawley argues that the university has become increasingly 
militarized, structurally in terms of administration, and also in terms of its purpose: 
the total mobilization of “scientific power” for national ends (p. 208). He warns that 
the troops, the students, are on the verge of mutiny. (Pawley returns critically to the 
Universitas theme of the “network” in his 1973 publication, The Private Future). 
Sociologist Suzanne Keller also focuses on space but through the lens of 
communication, outlining what might be the future of communities radically altered 
by telecommunications technology. Services will no longer be sought out but 
delivered. These, and “other innovations,” she writes, “such as computer medical 
diagnoses [and] long-distance socializing will transform… the basic design” of 
communities. “Telecommunities” will de- and re- zone elementary urban activities 
(p. 145).

In his lengthy contribution Anatol Rapoport defines design as the “concretization 
of imagined objects or events into plans of action” (p. 219). After a discussion on 
the nature of goals and the different levels of design, from smaller scale projects 
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wherein goal setting and achievement are technically circumscribed, to the larger 
scale in which designing concerns the environment itself and therefore political 
futures, he takes as his theme for the university of design the “creation of a semantic 
environment” (p.  229). The semantic environment is the only truly man-made 
environment and is “hospitable to radical institutional changes.” In an interesting 
parallel with the physical environment, he also argues that the man-made milieu, the 
semantic environment, is subject to pollution (redundant, excessive information; the 
noise intrinsic to messages). One role of the Universitas is to immunize against this 
form of pollution. He also points to the problem others at the symposium share—
design can imagine the future but it needs the appropriate institutions and assistance 
to bring the imagined into being—and so the program of the university of design 
should be “aimed at investigating and publicizing the obstacles to the creation of 
such institutions” (p. 230). On the other hand Alain Touraine in his contribution 
does not tackle the question of the definition of design but certainly offers an 
analysis of the current state of the university in the light of its “crisis” (at least, for 
him, in France post-68). He argues schools are fundamentally ideological because 
they (merely) reproduce knowledge. Universities, however, produce knowledge and 
therefore have the potential to distance themselves from ideology. To do so, Touraine 
believes the new university should separate scientists from teaching and place them 
in their own truly independent institution. Students too will have considerable 
autonomy (“modern techniques should allow self-teaching,” p. 274). He also argues 
that the actual concept of “student” requires rethinking: being a student need not be 
for a specific period of time or for a specific age group. He envisages a “multiversity” 
rather than a university. The multiversity will be an oppositional institution allowing 
the “hidden to come to light, the silent to speak, the forbidden to occur” (p. 275). 
The political philosopher Sheldon S. Wolin is even sharper in his doubts over design 
and any utopian aspect it may contain, whether related to the environment or to 
education. He believes it is a “professional euphemism for control over people and 
things, a euphemism, that is, for power,” and that systems theory is too much akin 
to a bureaucratic ideal encouraging uniformity and actively discouraging “diversity 
and deviance” (p. 293).

Whatever the case, that is, whether design and its systems and its pedagogy 
are mere facsimiles of bureaucratic societies of control or an essential method of 
conceptualizing and planning the artificial, because it is future-orientated, unre-
servedly occupied with the artificial environment and devoted to forms of coun-
terfactual communication (and so unites aesthetics and ethics), design cannot be 
separated from any discussion of the future of university pedagogy, nor of any 
future reimagining of the university, whether architectural or semantic. Design 
in this sense is not simply a course one takes within the university but a course 
the university takes. Indeed Ambasz does not see the university of design as 
superseding former models of the university but as incorporating and integrating 
them (p. 25).
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4  Universities and Design Pedagogy: The Role and Place 
of the Counterfactual

In the same decade of the conference Jean François Lyotard also ventured to define 
the new parameters of knowledge in a postindustrial society. He noted in the 
influential text La condition postmoderne that knowledge is now vast and impersonal, 
exceeding the capacity of the individual to acquire it, let alone deploy it. Furthermore, 
the acquisition of knowledge in what he calls “computerized societies” displaces 
the Humboldtian notion of Bildung (training, fashioning) of the individual, 
particularly schooling the individual to participate in national culture and a shared 
set of values to which the graduate contributes, promotes and reinforces, in favour 
of what Lyotard (1984, p. 41f) calls “performativity.” Performance is a procedure of 
legitimating knowledge. Research is legitimated if it not only executes some sort of 
function, but when its output is maximized and input minimized (“improved 
performance”). Postindustrialism, furthermore, is a fundamentally global 
phenomenon. Political economy is no longer tied to the nation-state, and the research 
produced by universities is to assist and expedite multinational expansion and 
transactions. In turn the individual a university produces is a knowledge-worker not 
a citizen. The university today, therefore, is primarily skills-based, not ideals-based: 
“The transmission of knowledge is no longer designed to train an elite capable of 
guiding the nation towards its emancipation, but to supply the system with players 
capable of acceptably fulfilling their roles at the pragmatic posts required by its 
institutions” (p. 48). The legitimation of knowledge is no longer sought in a story of 
emancipation (from superstition, from authority), but in the success of the ongoing 
operation of the system. The question driving education is no longer “Is it true?” but 
“What use is it?” “Is it saleable?” and “Is it efficient?” (p. 51).

The account of the university as a symbol for the production or reproduction of 
knowledge mutating inexorably from a cultural institution (Bildung) to a technocratic 
organization is a familiar one. Above all it is a story of loss of autonomy: “higher 
education” has become a “subsystem of the social system” says Lyotard (p. 48). 
This narrative is of course by no means incorrect. Nonetheless it also tends to be 
self-actualizing, and ironically self-legitimizing. There are different modes of 
legitimation offered in the form of the expanded sense of design that are not 
contiguous with technocratic forms of knowledge and the maximisation of output. 
And while Lyotard too points to alternative forms of legitimation (especially 
paradoxical and dissonant research, all forms of smaller narratives, petit récit) he 
does not refer to design or design education.

As made abundantly clear from the various contributions of the participants of 
the MoMA symposium, design and design education is uniquely positioned within 
this new informational, technical and communicational environment of the 
postindustrial: at once within it and yet able to conceptualize it; at once its most 
contemporary avatar and the radical proposer of alternatives to it. Unlike the 
Bauhaus and its successors, which, however brilliantly and however intelligently, 
primarily furnished products and training for the industrial economy, the university 
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of design is to intervene at another level. Not only is the Universitas  to provide 
design and designers for the postindustrial economy but to illuminate—from the 
inside, as it were—the fault lines of this economy, expose its shortcomings, 
decolonize it, and provide it with ethical and aesthetic infrastructure, that is, a 
critical, pedagogical language sophisticated enough in both content and intent (a 
language severely lacking in the contemporary institution, including design schools). 
Thus we can take from these proceedings at least one aspect to focus on: the 
emphasis placed by many symposium participants, including the organizer, on 
providing alternative visions to the status quo via the conceptualizing and designing 
of the artificial milieu, and suggest this is an essential aspect of any new university—
or similar institution—devoted to design. The scholarship, research and practice 
required to envisage and employ the “counterfactual” element of design is, I would 
argue, the foundation stone of any university education. It is an essential part of the 
understanding and creation of artificial environments—and the modes of information 
and communication needed to articulate them.

The counter-factual element is the “utopian” element of all design because it 
indicates that the current state-of-affairs and therefore the current status quo can be 
redesigned. Design is concerned with altering what is by providing a vision for what 
will be. The exploration of the communication of the counter-factual is, partly, the 
aesthetic dimension of design (the essential element of experimentation)—the form 
of possibility, as it were. Furthermore, the aesthetic dimension of design is the 
design of the informational overlay of the created—artificial—environment. It is the 
cartography of the artificial.

5  Toward a Philosophy of the Artificial (Environmental 
Design)

The idea of a philosophy of the artificial as a philosophy of the creation of artificial 
environments and the information mapping that accompanies them is not just to 
expand the notion of design beyond applied art—and therefore beyond commodity 
culture and mass production. It is also, ironically, to constrain the notion of design. 
It is to avoid current claims of a universal design philosophy based on the quasi- 
metaphysical notion that “everything is designed,” which can border on the 
nonsensical. For instance Nelson and Stolterman (2012) have recently asserted 
design as a human practice is contiguous with the first use of fire and Tony Fry’s 
notion of “ontological design” too commences with a mythological Ur-scene, in his 
case of hominids lifting rocks to use as tools (2012). It should be clear by now that 
design in its expanded sense only effectively begins with the postindustrial.

Following from our readings of the MoMA symposium it can be declared that 
design is not synonymous with “technics”—including the French sense of la 
technique, which incorporates the industrial arts and artisanal knowledge—and 
therefore with the philosophy of technology, which interprets the artificial under the 
category of making (technē, poiēsis, mimēsis) and therefore of production. In this 
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view design history becomes the history of devices and their impact: the book, the 
telephone, plastic, etc. The philosophy of technology, however holistic, does not 
take into account the mapping (sense-making) of the device to its environment—
only the causal effect of the device upon a situation, or, differently put, how 
technology affects and transforms perception (Ihde 1979). Design, however, does 
not make things as such. It does not produce artefacts. It assembles, arranges, 
configures, plans, instructs, informs, and communicates. It proposes (and therefore 
is potentially counterfactual). It is closer to action, praxis, but praxis can refer to 
various forms of reflective goal-orientated activity, not only that which involves 
foresight and the proposition of the counterfactual. There is no direct Aristotelian 
category matching the contemporary meaning of design. In fact it could be said that 
design reverses the classical order and begins with mimēsis (simulation), but it 
simulates without an original model. It simulates (prototypes) counter-factually. 
Design knowledge and methodology: simulation as praxis.

Design, then, in a very concrete sense, is “post-technological.” To recognize this 
is to move us on from debates on the deceptive nature of technology and the 
influence that has had on the philosophy of design, for example, Vilém Flusser’s 
(1999) summary of design as a form of trickery against nature (through technology 
we outfox nature, and therefore the implication is that we are to be punished for our 
transgressions). As he acknowledges this is the ancient idea of technology (or craft: 
technē) being in excess of the limits and permissions of nature (physis). The relevance 
of this view is questionable. Rather, today, the artificial order is fabricated as it is 
understood; it is known and altered at the same time. Design, artifice, can only be 
deception or trickery against a background of a stable ontology of nature (and 
therefore of myth, metaphysics, religion, etc.). “The words,” Flusser argues, “design, 
machine, technology, ars and art are closely related to one another, one term being 
unthinkable without the others, and they all derive from the same existential view of 
the world” (p. 18). This is not the case anymore. Design philosophy instead points 
to a post-metaphysical understanding of our milieu, and is therefore not 
comprehensible at the level of the view that divides the world into technē and physis. 
Furthermore, as Baudrillard suggests in his response to the black book, in a 
postindustrial political economy it may no longer be possible to distinguish between 
art and design at the level of either functionality or aesthetics: no “object” can be 
said to be an end-in-itself, all objects must signify. Be that as it may, this is still an 
artefactual interpretation of art and design. A post-technological understanding of 
art would not be as grounded in the representational (the mimetic, mimēsis) as in 
what curator Nicholas Bourriaud calls the “relational” (2002); indeed there is an 
increasing intersection of design and art at the level of “participation” (Holt 2015).

This does not mean that design and design education have nothing to do with 
artefacts, or the material qualities of the world of things. In fact, Paul Carter (2015) 
has recently proposed that design research has a sensitivity to materials not normally 
given precedence in the theoretical sciences, and can call upon habit, technique and 
experience to augment the speculative. While clearly evoking a vision of things 
based in craft, he sees this sensitivity instead as a form of cartography: mapping and 
making are simultaneous. This accords with recent calls from engineering design to 
better know the artefact under theoretical discussion (Kroes 2012, p. 158: “getting 
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your hands dirty” he says), and to do so is to recognize the equality of the 
informational and the material element of any design—that the artefact is always 
placed and understood in an environment.

Intentionally echoing Herbert Simon’s The Sciences of the Artificial (1981) 
Victor Margolin (2002) also argues that the field to which design pertains coincides 
with the artificial:

If we consider design to be the “conception and planning of the artificial”… then its scope 
and boundaries are intimately entwined with our understanding of the artificial’s limits. 
That is to say, in extending the domain within which we conceive and plan, we are widening 
the boundaries of design practice. To the degree that design makes incursions into realms 
that were once considered as belonging to nature rather than culture, so does the conceptual 
scope of design practice widen.

But by limiting this definition to the conception and planning of an artificial 
environment, we can literally enclose the scope of the meaning of design allowing 
for the particular field or intentionality peculiar to that field to come into better 
visibility. (Making visible is itself a form of information mapping. It is a process of 
singling out or identifying a phenomenon, experience or agent from among others, 
but also illuminating the limits or edges of an environment; graphics is also a form 
of spatial demarcation.) Thus in designing a service, the client or need is 
circumscribed—a medical service, for example—by the history of forms available 
to be activated or re-configured. For instance, design for health involves a specific, 
operational concept of wellbeing, an institutionalized model of the human body, an 
idea of a spatial and informational system that represents and supports it, including 
architecture and services, and an array of real and imaginary users (clients, 
beneficiaries, a public…). Unlike other disciplines that may study the same area, 
design philosophy and/or design education not only analyses the interaction between 
values, services, information and spatial forms particular to that area but also 
“postulates” counterfactual possibilities to the existent understanding of it, whether 
in the form of modifications or even radical alternatives. And again different from 
other disciplines design (literally) has the skills and equipment to develop these 
alternatives and to communicate them and to put them into practice. This practical, 
interventionist feature distinguishes design from similar approaches to circumscribed 
fields or networks of knowledge and activity, for example, Michel Foucault’s 
archaeological or genealogical approach to the study of health and its institutions 
(1963). Design philosophy ensues from an understanding that any demarcated field 
of activity or knowledge (what we are calling environmental) is artificial.

Originally meaning “circumstance” (Pearce 2010), the word environment may 
suggest there is nothing linear about design philosophy and therefore design studies 
or design education. There is no natural evolution of forms to be studied, no 
chronology of influential artefacts to be learnt; and, if there is, then the very mapping 
of that chronology, the design of the timeline as it were, already displaces the 
linearity of narrative or sequence into environmental (or atmospheric, situational) 
form. That timeline will have its own limit, place, and context. It will have its own 
history. It is an ecological not a linear phenomenon; one cannot explain the flower 
simply by the fertilizer as Gaston Bachelard (1969) remarked.
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The environment may be defined as a designed and therefore circumscribed 
matrix of space and information. By space and information I do not mean real and 
virtual, or real and ideal (space can be virtual, information spatial). The spatial 
could be defined by all manner of forms of space, not just physical: for example, 
“hodological,” ambient, personal (space occupied by our bodies), “peripersonal” 
(space surrounding our bodies and literally within reach), perceptual, conceptual, 
semioticized, objective and subjective, poetic, existential, cognitive, etc. Or, put 
differently, in David Harvey’s matrix (2006, p. 135): absolute, relative, relational on 
the y-axis, and on the x-axis material (experienced), representations of space 
(conceptualized space), and spaces of representation (lived space). But also 
information or communication can be spatial in these senses—information can, for 
instance, be hodological, conceived as a passage or a path.

The difference between design philosophy and any other form of philosophy is 
that it extrapolates from the assemblage (the assembled, circumscribed 
“environment,” whether, for example, health, leisure, food and foodways, fashion, 
transport and communication, etc.). It does not derive its theses from a pre-artificial, 
pre-environmental point of departure, be it anthropology, a thesis on being, or a 
theory of subjectivity or consciousness.

Furthermore if design is primarily environmental design (in our expanded sense 
of the term) then it is fundamentally interior design—architecture as much as 
graphics, planning as much as textiles. The “interior” is the primary figure of an 
enclosed, artificial environment. To use Ambasz’s terms, design philosophy is 
therefore the philosophy of infrastructure, not superstructure (ideology: form 
without spatial and graphic dimension) or structure (simple architectonics: 
architecture without informational cartography). Design is the creation of artificial 
environments and the information ecologies that accompany them, that is, it is not 
the simple production or creation of discrete artefacts: the design element is the 
element of information, the element of instruction (code). Design embeds the 
instructions of how to use the environment it creates. As Krippendorff (2006) has 
argued design is always design semantics. But in fact the semantic element is not 
added to an environment; the semantic element forms the environment (as Dorfles 
maintained). This element of information can pre-exist the operation of the design, 
as in planning, or is contiguous with it (instructions), or it can delimit the environment 
(on/off). There are in fact a whole series of modalities of such circumscription. It 
can also be unconscious and unplanned (without an author, as it were).

The Bauhaus and others understood this environment as a primarily biological, 
natural event or circumstance that could be reproduced at an artificial level (Anker 
2010). But the artificiality of the environment does not come from the fact that it is 
unnatural (or merely technological instead of natural), but by the fact that it signifies: 
that any organised space is encoded, overlaid with a map in which to understand it; 
or, equally, to interact with it. This defines designed space. Designed space means 
“environment.” It is the task of design/the designer to create the informational 
ecology that encloses and integrates the environment, whether spatially, figuratively, 
semiotically, visually, graphically, atmospherically, etc., and the role of the design 
history to decode this ecology.
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An understanding of design is fundamental to contemporary knowledge practice, 
just as science was for the Renaissance worldview and hermeneutics for the 
medieval. Urban, spatial and environmental systems are to be understood using 
design methodologies that are not only analytic but also synthetic. The aesthetic and 
the ethical are intertwined: with the freedom of aesthetic research comes the 
revaluation of the values of urban, artificial life.

6  Conclusion: Univercity

It is difficult for a number of reasons to judge the influence of the symposium on 
future debates about the meaning and scope of design; perhaps even more difficult 
to determine its influence on design practice, although, as an early and active 
advocate of “green” sustainable design, it clearly carried into Ambasz’ own 
industrial design and architectural work (which he would leave MoMA to pursue in 
1976).

First, the immediate practical outcome was never realized. With the theoretical 
framework established by the symposium, Ambasz planned to found an actual 
city—a “Univercity” in New York State. His wish was that it be hosted by the State 
University of New York and populated initially by some 30,000 inhabitants. It was 
to be established through the Land Grant Act—which helped found American 
universities in the Nineteenth Century—with the patronage of then Mayor of 
New York and long-term trustee of MoMA, Nelson Rockefeller. In an interview in 
1993 on his time as curator of design at MoMA, Ambasz said that this city was to 
be a place “… where we could experiment with transportation systems, preventive 
health care, technologies, everything which I felt really didn’t have only to do with 
the design of the physical environment, it also had to do with the design of a quality- 
of- life situation” (Ambasz 1993, p. 15). Ambasz describes the idea of the Univercity 
in its entirety as a fable written at the close of the conference in 1972 (appended to 
the symposium documents published in 2006, pp. 505–507) and from the viewpoint 
that it had already been established; it had become the “much talked-about showcase 
its founders had hoped for” (p. 506). There are suggestions that the idea had got as 
far as some “retreats” in the Hudson Valley (Bach 1999, p. 11), but Ambasz himself 
makes no mention of them in the 1993 interview, and there certainly was no 
university of design created as such.

Second, the documents, transcripts and other collateral were not published until 
thirty or so years after the conference. In the same interview Ambasz expressed 
regret about not publishing the material straightaway, and gave the reason as 
sensitivity to the criticism from a number of the participants that the project was 
attempting to impose a philosopher-king model on the academy (because, in the 
main, of scale: the university of design was to be universitas, the “whole,” and 
literally a “univercity”). Nonetheless, as he points out, he was not interested in 
forming a philosophic, nor scientific university in the Greek or Humboldt traditions, 
arguing “I was interested in defining the notion of a universitas that would deal with 
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the problems of designing and managing the manmade milieu that we have invented 
and it has now become to occupy a place next to the natural milieu, the natural 
environment” (1993, p. 6). In hindsight this seems a perfectly reasonable ambition.

Third, the contributors and participants absorbed the conference provocations in 
different ways into their future work. The articulation of the questions of design and 
environment in a postindustrial context deeply influenced the direction of 
Baudrillard’s thought, assisting a turn from analysing consumer society from a 
Marxist perspective to a post-Marxist one in which design categories enter and gov-
ern his thinking—codes, simulation, modelling, cybernetics and communication. 
But other participants did not follow through the consequences of the discourse 
around the university of design in any direct manner. For example, Umberto Eco 
who had a life-long professional interest in interdisciplinary education and architec-
ture and urban planning, did not return to the theme of a university of design in any 
significant way, and in outlining the essentials of postindustrial knowledge econo-
mies Manual Castells’ volumes on the “network society” (2010) do not centralize 
the design discourse formulated by his contribution to the symposium as might be 
expected. This seems to be the case too for Hannah Arendt, who attended the first, 
third and fourth “working sessions” (see Ambasz 2006, pp. 339, 372, 376–378). 
During one discussion, she revisits her example of the table from The Human 
Condition (1998 [1958], p. 58)—the table is used as a simile for the material dimen-
sion of public life, as that which both joins and separates people—and makes the 
argument that the solidity of three-dimensional form created by the architect is pri-
marily a mode of security against the temporal nature of human life (Ambasz 2006, 
p.  377). She also draws attention to a scale of permanency of objects, from the 
immediately consumed (food) through the persistent (shoes) to the near-immortal 
(works of art) in order to disabuse some of the contributors of the notion that all 
objects have become commodified. There is no particular reconsideration, however, 
of the material element of the political in the light of what we are calling “environ-
mental” thinking in her subsequent work to the conference (for example, the lec-
tures that appear in the later editions of The Life of the Mind 1978). Having said this, 
it would be fascinating to know how much, if any, of the conference ideas and her 
experience there fed into her considerable input into the Structured Liberal Education 
(SLE) program at Stanford University. The actual syllabus does not suggest so 
(Stanford University n.d.), but the communal, live-in structure of its organization 
might.

In terms of education universities are still to catch up with this vision, not neces-
sarily to match it or implement it, but at least to begin the debate anew about what a 
“post-technological” society might mean and the manner in which to offer peda-
gogical tools and a pedagogical framework to both comprehend and intervene in it. 
In retrospect and in the sense of potential still to be unlocked, Ambasz’s symposium 
may yet be seen to be a foundational event of the informational, communicational 
and environmental approach to design which, today, whether through participatory 
design, design thinking, systems and service design, and advanced urban planning, 
is undergoing a renaissance, as if the ethical and pedagogical dimension of the 
design for and of the artificial is only finally beginning to dawn on us.
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The Design of Nothing: A Working  
Philosophy

Paul A. Rodgers and Craig Bremner

Abstract In an era of digital production and disruption this chapter probes how 
design might now best labour under a philosophy of nothing. Nothing is a pronoun 
for something and nothing is now the derivative project for design. As such design 
requires a new form of inquiry to produce new insights and a new working philoso-
phy from the design of nothing. Design was inserted into the digital stage called 
social commerce as an essential component for the production and exchange of 
nothing and lies at the core of service. That is, the production of nothing requires, 
and produces, nothing but the logistics of nothing. The design and production of 
nothing has disrupted the philosophy of design – its histories, its apprenticeship to 
the project for a ‘better world’, Simon’s (The Sciences of the Artificial, MIT Press, 
Cambridge, MA, 1969) ‘preferred state’, its devotion to fashion, and so on, and 
having dismantled ‘industry’, nothing has produced its most beguiling product yet, 
the fixation of capital production without a product. In the era of the production of 
nothing design, a discipline of now questionable utility, product of the derivative, 
operating in conditional space, has collapsed its scope into the belief in universal 
innovation, and must now develop a new operative philosophy.

Keywords Design · Nothing · Crisis · Philosophy

1  Introduction

Philosophy (noun) is defined as the study of the fundamental nature of knowledge, 
reality, and existence (especially when considered as an academic discipline). So, a 
philosophy of design would include the study of the theoretical basis of the art or 
action of conceiving of and producing a plan or drawing produced to show the look 
and function or workings of a building, product, or other object before it is built or 
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made. Galle (2002), however, suggests that a definition of the philosophy of design 
is neither feasible nor welcome. Rather he says that the philosophy of design is 
whatever philosophers of design do. And what philosophers of design do is think 
and write about various aspects of design, and gain insights about them via rational 
reflection rather than empirical observation. Thus, the philosophy of design can be 
described as “…the pursuit of insights about design by philosophical means.” Galle 
(2002: 216). This begs the question – what is the point of a philosophy of design? If 
we agree that insight is an end in itself, then given the above description, a philoso-
phy of design is useful because it offers us insights about design, which we could 
not obtain otherwise. Similarly, Lawson reminds us that designers usually design 
things not just because they enjoy doing it but also because they are fascinated by 
what they do. Also, this interest in creating things generates a collection of attitudes 
that Lawson calls “philosophies” that in turn effects how designers go about things. 
Lawson’s illuminating book “How Designers Think: The Design Process 
Demystified” recounts a number of insightful philosophies (attitudes) of design 
including “…[the designer’s] job is to give the client… not what he wants but what 
he never even dreamt he wanted” (Lasdun 1965) and “…in designing for building 
every architect is involved in foretelling what is going to happen” (Price 1976). The 
insight (or working philosophy) that this paper will make is that in an era of digital 
production and disruption, the design of nothing might require a philosophy of 
nothing. We accept that as a postulate a philosophy of nothing can never be demon-
strated but in this paper we present the case that it can be understood.

Taking Galle’s and Lawson’s leads in this paper, we have thought and now write 
on an aspect of design. The insight we have gained, through critical reflection, and 
present here is that where once we bonded around the production of something 
(tangible goods), we now specialise in the production of nothing and this design of 
nothing has produced a new working philosophy. Design is neither a product nor a 
service. Design occurs in relationship to everyone and everything – it describes and 
shapes relationships. But if we really care about design, what should we do? Is 
design about the design of nothing or should we be designing nothing? A philoso-
phy for the design of nothing needs to ask – in the search for coherence what do my 
actions look like today if I look through the lens of design? On the basis of a phi-
losophy of self-understanding what needs to be done?

This paper will argue that the design and production of nothing has disrupted the 
platform of design and its decaying dream of the ‘preferred state’ (Simon 1969). 
Design’s project for a ‘better world’ has lapsed and in its place design now only 
manages to serve both the fashionable diffusion of products and services, and the 
suppression of the reduction of consumption. Having dismantled ‘industry’, pro-
duction and consumption are no longer projects for the masses. Nowadays, services 
are ‘designed’ to appear individual so the individual can be increasingly engaged in 
the production of their own ‘service’ (Manolis et al. 2001). Consequently, the pro-
duction of nothing has produced new forms of consumption and lots of it, which 
design continues to imagine it has some control over if only to restore some 
relevance to itself. So, is the alternative to overproduction and debt-fuelled growth, 
manifest in the current economic crisis we find ourselves in, once again to slow it 
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down and become lazy as autonomist theorists (Gorz 1989; Cox and Bazzichelli 
2013) and practitioners have stated for some time now? If this is indeed the case, 
can design manage to be lazy? This paper presents the case that to operate in an era 
of digital production and disruption, design might best labour under a working phi-
losophy of nothing.

2  The Exchange of Nothing

As Bifo Berardi, the Italian Marxist theorist and activist in the autonomist tradi-
tion, explains with typical clarity: “the dismantling of industry is unstoppable for 
the simple reason that social life does not need industrial labour any more” 
(Berardi 2011: 152). That is to say social life is now defined by being served, and 
because service is being designed to resemble a meeting between friends, with 
extended encounters and exchanges, where customers believe that the service pro-
vider is actually interested in them, giving them a sense of temporary social con-
nectedness, social commerce, capitalism’s vein in social media is remaking its 
fortune on the back of this desire to feel connected in a relationship and belong. 
However, the reality is that there is nothing going on here but paying to be serviced 
on the capital stage.

This exchange of nothing is at the core of service, its staging, and its design 
(Bhaskar et al. 2012). We know that a service cannot be manufactured and can only 
be staged. Hence the rise of the service economy produced the rise of the staging of 
brand, into which design has been inserted as an essential component for the pro-
duction of nothing. That is, the production of nothing requires, and produces, noth-
ing but the staging of nothing. And social life is now mostly just entertainment 
served digitally before it is swallowed.

By the middle of the twentieth century very few people were involved in the 
production of anything, industrialisation ‘produced’ everything. At the same time 
marketing made sure it was nothing, of no concern, for everyone to imagine ‘con-
suming’ everything. Now, courtesy of the digital, everyone is involved in the project 
of producing nothing, but that nothing is consuming every imagining. Even worse 
than restoring production to everyone, the digital has imposed productive capacity 
on everyone coercing the partial production (deceptively termed co-production) of 
almost every pay-for-use encounter, but only the promise of encounter is the new 
material of design. Once upon a time design was a serious project, and that project 
was to persuade us to produce a better world (Warman 2011). Given this new digital 
project, instead of persuading a system of production might we now need to per-
suade ourselves that we can imagine a world in which we want to live?

Bruno Latour proposed that having privileged ideas over aesthetics, design today 
can be anything (Latour 2008). But if design can be anything then it can also be 
nothing and this perhaps is the biggest challenge that design now faces? Similarly, 
in his 2002 essay “Junkspace”, Rem Koolhaas states: “If space-junk is the human 
debris that litters the universe, junk-space is the residue mankind leaves on the 
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planet.” (Koolhaas 2002: 175). And junk-space is the product of all architecture 
unwittingly producing a single conditional building – a stage for the production and 
consumption of nothing. This production of nothing is not isolated to the world of 
design. Boris Groys has commented similarly by proclaiming that: “Advanced con-
temporary art is basically art production without a product.” (Groys 2012: 11).

So it is rather easy to see that the design and production of nothing has disrupted 
the philosophy of design – its pursuit of insights into its histories, its apprenticeship 
to the project for a ‘better world’ embodied in Simon’s (1969) ‘preferred state’, its 
devotion to fashion, and so on. And having dismantled ‘industry’, nothing has pro-
duced its most beguiling product yet – the brand – the fixation of capital production 
without a product. Of the many conundrums triggered by the production of nothing, 
for design the most comical is the production of nothing still requires the design of 
nothing. This farcical situation requires new insights, a new postulate is necessary 
because a new foundation is required for this new labour.

3  Proving Nothing by Philosophy

The idea of a philosophy of design is not impossible to countenance but design 
philosophy might well be based on a platform that is not what is being designed. As 
we know, the word “design” is both a noun and a verb. As a noun, design is gener-
ally used to denote a plan or drawing produced to show the look and function or 
workings of something before it is built or made (e.g. the design team have just 
revealed their design for the new museum). Design, therefore, embodies purpose, 
planning, or intention that exists or is thought to exist behind an action, fact, or 
material object. But design can also be used as a verb to describe the action of con-
ceiving of and producing such a plan or drawing. That is, deciding the look and 
function of something by making detailed drawings of it (e.g. important changes to 
the new health service were designed to provide greater end user choice). So, design 
is to do or plan something with a specific purpose or intention in mind. However, if 
we consider Vilem Flusser’s (1992) meditations on the term “design” then his foren-
sic etymology defines design as a means of cheating nature and ultimately, cheating 
culture itself. If the noun/verb generalities are what we have focused on knowing 
about design – i.e. a philosophy built on global cultural enhancement – then it is 
quite obvious this isn’t happening by design, or more accurately, what is happening 
by design is not cultural enhancement. That is, design philosophy might not be 
about what is being designed.

Ever since idea was split from manufacture in the first orbits of the industrial 
revolution ideas had to be communicated to systems of production and gave birth to 
a language commonly called design. The split between idea and manufacture means 
that design spins itself into existence by virtue of its ability to do, in Flusser’s terms, 
two duplicitous things – persuade someone to make something and then augment 
that fabrication by cheating as many people as possible into buying this thing. And 
all this persuasion/cheating takes place in an increasingly virtual environment 
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resulting in a paradox for design; one action brings design recognition while the 
other robs it of relevance. But it is difficult for a philosophy of design to determine 
which action produces which result. In that sense, design is similar to the paradox 
that Slavoj Žižek describes in capitalism:

The paradox of this virtualization of capitalism is ultimately the same as that of the electron 
in particle physics. The mass of each elementary particle is composed of its mass at rest 
plus the surplus provided by the acceleration of its movement; however, an electron’s mass 
at rest is zero, its mass consists only of the surplus generated by the acceleration, as if we 
are dealing with a nothing which acquires some deceptive substance only by magically 
spinning itself into an excess of itself. (Žižek 2012: 246)

The excess of recognition is the result of spinning the many disciplines now 
grouped under the word design into a new state while simultaneously robbing 
design of its relevance. And the excessively cited “preferred state” by Herbert 
Simon (1969) characterises, rather than defines, a state that design once dreamt of – 
a better world that is, paradoxically, only better if you already own it. The infinite 
possibilities promised by the pathway to the “preferred state” became the infinite 
modularisation of design actions in the chain of production with no product, while 
the infinite responsibilities of maintaining that “state” came to nothing long before 
the production of nothing. Is Simon’s “preferred state” the spinning from nothing 
into something indicative of a new trend? Are we witnessing the disruption of the 
design of something for the designing of nothing – design continuing to serve pro-
duction in the era of no products?

In this paper we approached our answer to these contentious questions from the 
perspective that design is largely a process of the management of its own spin, and 
management is the only product of the mature neo-liberal service economies. Our 
perspective is clearly framed by Bifo Berardi’s incisive clarification that social life 
no longer needs industrial labour. If Bifo is correct then social life is now just mass- 
entertainment projected digitally before it is staged, served and swallowed. Because 
there is no product to profit from services, they need to be performed and patronised 
repeatedly, so to perform services repeatedly service ‘makers’ had to develop meth-
ods to manage the provision of nothing. The service sector continues to refer to 
what they provide as ‘products’ even though there are no products being manufac-
tured here, but it is the only way the service providers can talk about the nothing that 
is the service. Given this predilection for calling their ‘stuff’ products, the service 
industry has employed the logic of Taylorist scientific management techniques to 
prove they can adhere to new standards to guarantee services – nothing – can be 
reproduced infinitely (Bremner 1995).

These inherent paradoxes have not hindered the rise and rise of the neo-liberal 
service economy whose major ‘products’ are now virtual financial and professional 
services (the stock exchange, banking, and insurance, all backed by a monstrous 
legal machine). And while these exchange services contribute most to neo-liberal 
GDP, design is mostly co-opted into designing services to resemble meetings 
between friends in what are termed “boundary open” encounters (Mars and Nicod 
1984). As we have stated these are extended service encounters and exchanges 
where customers are conditioned to believe that the service provider is interested in 
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them as a person (not just a customer). The aim is to produce the feeling of a rela-
tionship or a sense of social connectedness and this relational fiction has been 
extended into every service avenue via branding – drinking coffee, air travel, hotel 
booking, keeping fit, and so on. The brand is the service product ‘par excellence’ 
now determining service development and design by aesthetic rather than financial 
or operative decisions (Carmagnola 2009). With the emergence of social media, 
neo-liberal capitalism opened the boundaries of a new business opportunity branded 
‘social commerce’ remaking its fortune on the back of the desire to feel connected, 
attached, in a relationship, to belong. To do this it co-opted design into creating the 
conditions to stage all these fake sensations. By applying “lean ethnography” 
(Tonkinwise 2014: 30) to this new design opportunity designers appear to have been 
diverted to observing the conditioned performance of consumers/producers result-
ing in nothing but unfulfilling services requiring mystifying and contracted payment 
(think of telecommunications contracts as an example).

Is it possible to reconcile the inherent contradiction(s) of a philosophy of design 
in an era of the production of nothing? For example should design be reconceived 
given the current fashion for disruption? Disruption in the way design is currently 
viewed as a profession with an identity crisis (Richardson 1993; Friedman 1994), 
disruption in the way design works (or more accurately doesn’t work) economically 
(McGuirk 2011), or disruption in the way design has been usurped by the digital 
(Hight and Perry 2006). It is widely acknowledged that design currently exists in a 
climate of disruption. The authors, in their recent work (Bremner and Rodgers 
2013; Rodgers and Bremner 2013), have highlighted that these forces emanate from 
professional, cultural, technological, and economic dimensions. For instance, the 
crisis of the design profession in the contemporary, challenging and dynamic world 
where disciplinary boundaries are continually blurring and where growing evidence 
suggests that design itself is in the middle of a great transformation (disruption?) 
inasmuch as the market-driven years of the 1980s and 1990s have given way to a 
more people-centred or service-centred era. Paul Atkinson believes this change is 
not so much a crisis for design, but a crisis for the design profession when he states: 
“Post-industrial manufacturing necessitates a new kind of designing that has the 
potential to create a different role for the designer.” (Atkinson 2009). The economic 
disruption facing the design industry in general and solo designers in particular is 
reflected in the patterns of financial and royalty payments’ meltdown. This has been 
well documented and is especially prominent in Justin McGuirk’s recent exposé on 
the fiftieth anniversary of the Milan Furniture Fair where he revealed that the vast 
majority of the designers exhibiting there are barely able to afford to pay their own 
rent. The evidence clearly highlights that more than 2700 furniture leading brand 
manufacturers exhibited their work at the Salone Internazionale del Mobile, 
Milano in April 2011, but many of the lamps and chairs shown there are prototypes 
produced by designers for free, in the hope they will make their money back in 
royalties or in the form of future commissions. As McGuirk points out, however: 
“Only the lucky few ever do. I spoke to one young designer who has five items 
in production with a respected Italian manufacturer—no small achievement. ‘My 
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royalty check last year came to 600 Euros,’ he said. [That’s] half a month’s rent.” 
(McGuirk 2011).

Moreover, in Peter Kester’s critique of Design in general and Exhibitions in par-
ticular, he asks what the proliferation of exhibitions and events for designers really 
means? Also, what does it mean for the profession? Like McGuirk’s analysis of the 
economics of contemporary design, Kester highlights the substantial changes that 
have taken place over the past three decades and asks pointedly: “What (design) 
shows are really interesting? It is strange, even disturbing, in a time where every-
thing changes, where economic, ecological, social, and cultural issues prevail, the 
design festival reigns supreme.” Kester suggests the spectacle predicted by Guy 
Debord (1977) seems to have become reality. Today, design is entertainment and 
may well become something akin to a shopping spree (Kester, 2010). This down-
grade of the financial stock of designers coincides with the “financialization” of the 
global economy, which has turned all exchanges into a derivative, a form of insur-
ance against change. For a profession predicated on change, this development is 
potentially terminal. The final disruption we will discuss here (although there are 
likely many more that we have overlooked) is how explosive developments in digi-
tal technologies have disrupted how design is communicated, connected, and con-
figured. These huge advances in digital technologies have disrupted conventional 
creative processes and procedures that enable individuals to engage in a form of 
digital design and production that calls into question their familiar relationship with 
the design, production, and consumption of products. As a result we have been con-
ditioned into the role of “prosumers” engaged in the incremental co-production of 
our own services (anything online from banking to games and anything in real time/
space from tourism to fitness). All of this production has managed to co-opt design 
into its production but really produces nothing. And all of this non-matter consumes 
all manner of energy and effort. For a philosophy of design the design of nothing 
has added an array of new vectors shaping the imaginary based on the images sus-
pending virtual experiences and contractual realities.

4  Nothing but Crises for Design…

Revisiting some of the authors’ previously published work in this area (Bremner 
and Rodgers 2013; Rodgers and Bremner 2013), we wish to re-state how nothing 
has disrupted the platform of design – as stated its histories, its apprenticeship to the 
project of ‘better’, its devotion to fashion, and so on. Moreover, having dismantled 
‘industry’, nothing has designed the best product imaginable – design management. 
When production and consumption were manufactured design worked for manufac-
ture. Now that the digital has coerced everyone into the production and consump-
tion of nothing, design can only manage or persuade – an iniquitous position design 
education adopted with relish. So, instead of concerning ourselves with projecting 
‘what-might-become’, the digital has hoodwinked us into producing the design of 
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an ‘other’ world where the project is to archive ‘what-was’. And, as is widely 
acknowledged, we have all contributed (and continue to contribute) to a world that 
we no longer want or need, or ‘what-might-not-become’ (Rodgers and Bremner 
2013). There are many statistics that provide clear evidence for this blunt statement, 
but the three most significant figures clearly indicate how we are collectively 
destroying many of the features of society that we claim to hold most dear. These 
are:

• Our Ecological Crisis – We continue to deplete and degrade our natural world 
on a massive scale, using up more resources every year. We live as if we have 
more than one planet at our disposal, using the equivalent of 1.5 planets just to 
meet our current rate of consumption. Over the past 40 years, we have seen one 
third of our agricultural land disappear and we regularly see rapidly falling water 
tables that bring us on a path towards food supply crises, food riots, and an 
expected doubling of food prices by the year 2030.

• Our Social Crisis – 2.5 billion people on our planet live in poverty. There have 
been many successes at lifting people out of poverty, but this number has not 
changed much over the past few decades.

and

• Our Spiritual Crisis – According to the World Health Organization, 3 times as 
many people die from suicide as die from homicide or in wars. Although men 
and women are fighting many wars around the world at present, 3 times more 
people kill themselves than kill others. This inner crisis also manifests itself in 
many other forms including rapidly growing figures for burn out and depression 
that both indicate an increasing gap between our exterior activities and our inte-
rior sources of creativity and presence.

These three dimensions (and there will be others that we have overlooked) of 
collectively creating results that nobody wants constitute the most significant 
institutional, leadership and design failure of our time. This failure of relying on 
‘old’, ‘conventional’, and/or ‘historical’ ways of designing and managing things is 
patently not fit to address the significant challenges we now face (Scharmer 2011; 
Norman 2010; Marshall and Bleecker 2010). Given this appalling failure, we wish 
to present a philosophy for design that shares Kenya Hara’s notion of “Exformation” 
(Hara, 2007). In short, understanding and acknowledging that we might know nothing, 
and comprehension and recognition of nothingness is necessary for the beginning 
of any future design project. Hara proposes that “known” and “understood” are 
horrible concepts, which usually mean that your work (designs) have nothing new 
to offer the world. Žižek might describe this as an example of what he posits as an 
“unknown known” – that which we intentionally refuse to acknowledge that we 
know (Žižek 2004). As such, we present five ideas for a working philosophy for the 
design of nothing over the next five sections.
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4.1  The Derivative of Nothing

We have touched on the derivate as the preferred instrument of modern finance – 
preferred even though its operative obscurity has eminent economists concerned 
about its potential impact on the foundations of capital – and the derivative’s simi-
larity to what was information that is now called big-data (the scrapping up of 
everything) reveals something about how design might need to think about a new 
relationship to the machine. When Paul Mason writes: “The end of capitalism has 
begun” he cites the fate of the machine as one of the key indicators:

Once you understand that information is physical, and that software is a machine, and that 
storage, bandwidth and processing power are collapsing in price at exponential rates, the 
value of Marx’s thinking (the creation of an “ideal machine”) becomes clear. We are sur-
rounded by machines that cost nothing and could, if we wanted them to, last forever. 
(Mason 2015)

For the entire period of the practice of design the machine, and technology in 
general, has been championed and this reached its zenith with Reyner Banham’s 
book first published in 1960 “Theory and Design in the First Machine Age” (Banham 
1980). This devotion to the machine failed to account for an obvious inversion of 
value. From the inception of design the machine instantly turned the idea of design 
into an image of itself making ideas derivatives of the machine. This could go unno-
ticed for the period that the machine required massive investment and attendant 
fidelity. But now as Mason makes clear, due to the relentless operations of market 
and relentlessly cheaper digital flows of capital the machine now costs nothing. And 
yet design hails the birth of yet another machine dependent on the same digital 
flows – 3D printing – whose imminent ubiquity is being sold as the holy grail of 
design philosophy – democratic production. No longer will design be subject to the 
tyranny of machines owned by others, the designer like the ancient artisan, will 
reclaim his or her own production. This is not democracy. It is simply another stage 
where the idea is being converted into the image of a new machine. The financial 
derivative works by insuring against change. The machinery of design works by 
making design a derivative.

4.2  The Discipline of Nothing

Design just like Fine Art before it has undergone something of a significant trans-
formation in recent years. Design, too, has refocused its lens to privilege ideas over 
aesthetics. As such, today, design can be anything. Bruno Latour famously claimed 
that:

…design has been expanding ferociously from the design of objects that we use on a daily 
basis to cities, landscapes, nations, cultures, bodies, genes, political systems, the way we 
produce food, to the way we travel, build cars and clone sheep. (Latour 2008)
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Moreover, if you study how design is celebrated nowadays by the likes of the 
UK’s Design Council then its “winners” routinely range from things like drugs that 
enhance sexual performance (Viagra) to business software. Stuart MacDonald 
(2012) describes this new creative landscape as a “post-modern soup” in which 
cultural, economic, social and educational issues are swimming and where “mon-
grel” or “hybrid” institutions will flourish. Typically, Andrea Branzi (2008) sees this 
same fluidity from a different perspective, not design as a sum of devices but design 
as a sum of deceptions:

The difference between entrepreneur, designer, and consumer tends to disappear, all are 
authors of choices of behaviour and creative gestures, no one repeats ‘that which already 
exists’ but are forced to interpret the opportunities offered by the market in a personal man-
ner. In this ‘creative society’ the active organisms are therefore multiple and they generate 
a diffuse energy that isn’t easily governable, that moves without ‘end’ and without ‘an end’. 
(Branzi 2008)

And the ‘creative society’ Branzi refers to is not the failed promise of mass 
creativity or the curse of the ‘creative industries’, nor is he referring to the idealise 
diffusion proposed in Ezio Manzini’s recent (2015) book “Design, When 
Everybody Designs” (Manzini 2015). Branzi’s “creative society” consists of, as 
he says, “authors of choice” forced now by deceptive digital flows to choose 
between everything and nothing to fashion their personal project in which case 
design has no choice but to be anything. But if design can be anything then it can 
also be nothing and this perhaps is the biggest challenge that design now faces? 
As the title of Arthur Danto’s essay goes (if we substitute the word ‘art’ for 
‘design’), “After the End of Design” what does it mean when Design can be 
anything? Perhaps nothing?

4.3  The Space of Nothing

In his essay “Junkspace” Rem Koolhaas proclaims:

If space-junk is the human debris that litters the universe, junk-space is the residue mankind 
leaves on the planet. (Koolhaas 2002)

Junkspace, Koolhaas claims, is what remains after modernization has run its 
course. Modernization had a rational program – to share the blessings of science, 
universally, but Junkspace is its apotheosis. It is “the product of an encounter 
between escalator and air-conditioning, conceived in an incubator of Sheetrock (all 
three missing from the history books)”. Long before Koolhaas entered Junkspace 
into the history of architecture Cedric Price’s project “Fun Palace” depicted the 
contingency and non-solidity of buildings as changeable, and expendable life-value 
sources, which can be used, reused, misused, or disused. Price was not prefiguring 
Junkspace but space based on the recognition of the increasing capacity of society 
to change its mind (Vodanovic 2007). One can already see the results of society 
changing its mind producing Junkspace in the making with the decline of high street 
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shopping and the rise in virtual and online shopping. Online commerce is the fastest 
growing retail market in the world. In Europe alone, regular sales and unceasing 
growth is expected to continue from €185.39 billion in 2015 to €219.44 billion in 
2016 – an increase of nearly 20%. Virtual shopping figures will soon surpass high 
street shopping and these giant shopping malls strung together with Sheetrock and 
escalators and dependent on air-conditioning will all become conditional space…
Junkspace. Like Koolhaas, Franco Berardi, aka “Bifo” informs us that we have cre-
ated a world that is seriously ill prepared to deal with the mounting environmental, 
social, economic, and spiritual crises we face because we have an overriding obses-
sion with accumulation, property, and greed, and strive for continual expansion and 
social well-being (Berardi 2010). And the authors of “Global Insanity Redux” detail 
delusional activities:

…that are strategically designed (typically based on an ideal) to improve the human condi-
tion via technology and industry (that) very often cause as much if not more harm than 
good, in the form of unintended (“entropic”) consequences resulting from ignored and/or 
unperceived realities that are incompatible with the intended ideal. (Coffman and 
Mikulecky 2015: 2)

This strategic design fallout illustrates what Koolhaas called:

“…conditioned space” which “inevitably becomes conditional space; sooner or later all 
conditional space turns into Junkspace…” (Koolhaas 2002)

The moral of this story is the design of nothing is conditional on strategies to 
fashion increasingly deceptive conditions for unnecessary pay-for-use encounters 
resulting in more and more junk.

4.4  The Appearance of Nothing

It is precisely because nothing ever really works, that the useful and the useless are 
interchangeable, but design stubbornly strives to be useful. Designers never achieve 
perfection nor should they even attempt to do so. It is a pointless pursuit. David Pye 
eloquently convinced us of this ridiculous notion in his wonderful book “The Nature 
and Aesthetics of Design” (Pye 1978). We are exposed to the products, systems, 
services, and spaces of design all day long. There is hardly anything in our daily 
lives that has not been designed. However, most of these useful things do useless 
things that no one wants them to do. Alessandro Mendini also warned of this folly 
in a typically cryptic essay in list form entitled “The Utility of Uselessness” 
(Mendini 1979). He concludes his short list with this statement:

It is useful to think of the uselessness of the useful. (Mendini 1979)

Following Mendini’s advice it might be useful for design to think of the useless-
ness of when and how it had been useful – i.e. when design signed up to the project 
of imagining a better world on the one island we share. Design has certainly made 
a better world, but only for those who already own it, for whom Mendini might have 
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written “it is useless to think of the usefulness of equality”. And it might be truly 
useless to imagine a role for design in the construction of equality as we witness the 
values at the heart of the Universal Declaration of Human Rights  – “liberty, 
equality, and fraternity” – be replaced by – “comfort, security, and sustainability.” 
In a Faustian contract with liberal capital design has willingly devalued its currency 
for a role in all three – designing in wealth while designing out crime as if societal 
and environmental collapse could be thwarted if everyone behaved sustainably. As 
David Pye suggests:

“The concept of function in design… might be worth a little attention if things ever worked. 
It is, however, obvious that they do not.” He goes on: “Nothing we design or make ever 
really works. We can always say what it ought to do, but that it never does.” (Pye 1978)

Planes occasionally fail, our computers crash regularly, our trains break down, 
our dinner table should be impervious to scratches and be self-cleaning – but they 
are not of course, and our motor cars, refrigerators, air conditioning units, and 
homes all consume valuable resources like a hungry animal. “Never…”, Pye 
declares, “…do we achieve a satisfactory performance... [but] If we cannot have our 
way in performance we will have it in appearance.” (Pye 1978). How prescient was 
Pye? The design of nothing is now only performed for appearance.

4.5  The Regulation of Nothing

Enzo Mari, one of the most thoughtful and intellectually provocative Italian design-
ers of the late twentieth century, in his famous “Vaffanculo” talk defined creativity 
as the door of hell. In this famous talk, Mari draws a straight line on a blackboard 
with a piece of chalk from left to right. At the right end of the line Mari states: “…
lies the maximum known quality – individuals such as Bach, Mozart, Piero della 
Francesca, etc…” At the start of the chalk line on the left, exclaims Mari: “…lies the 
student of today.” Mari pronounces that the student “…wants to get there [the right 
hand end of the line]...” He [the student] will work hard all his life, but he doesn’t 
make it [he stops half way]. It’s very hard to reach those [Bach, Mozart, Piero della 
Francesca, etc.…]. Someone will say ‘poor guy, he is really incapable’... I don’t 
know. I say that even the student that arrives only half way does something good. 
But what do we teach in our design schools today? What do our pseudo-artists 
teach? Freedom, creativity... There is no word more obscene and unhealthy than the 
word creativity. We don’t say anymore ‘go and work hard and gain that’, that’s the 
reality. It’s the only reality we have. We say that we are creative. Like this... like 
this... [Mari scribbles on the blackboard]... We produce the nothingness... The shit 
with the word creativity.” Mari reserves some of his more stinging criticism for the 
annual lavish Milan Furniture Fair when he says:

The Salone del Mobile is standing on a word that I think is the gate of hell – ‘creativity’. All 
of these idiots decide to make the creative world. What is the problem today? Everyone is 
looking to patent something – a spider, an ant run, a fart, only to have his five minutes of 
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advertising in total ignorance. But the problem today is to eliminate 99% of this stuff… look 
at them one by one and say Vaffanculo, Vaffanculo, Vaffanculo!!!.

What Mari seems to be vehemently criticising is the question of what constitutes 
an idea, which is still assumed to be the basis of all design thought and action, and 
upon which any and all philosophies of design are dependent. What he is saying is 
it is obvious to him that gone are the constitutive ideas, having now been replaced 
by the regulative; that in our design schools talent (which has always resided in the 
few) be replaced by creativity (which has been ruled universal). And with the will-
ing acceptance of this new regulation – that we are all creative and its corollary that 
everyone can practice design – the idea has been consumed by its derivative – inno-
vation, that is in itself a process constitutive of nothing but the search for its own 
regulations.

5  A Philosophy of Nothing

In his keynote address to the XIX International Society of Human Ecology 
Conference in Canberra, Australia in February 2013, Hiroshi Komiyama, Chairman 
of the Mitsubishi Research Institute Inc., and President Emeritus of the University 
of Tokyo, made the case that the industrialised world is saturated with products. He 
illustrated his case for focusing on new demands (ecology, aging, urbanism) using 
some simple examples (Komiyama 2013). In the industrialised world the produc-
tion of cement is now stable and China will reach saturation in 5 to 10 years 
(i.e. continued economic growth will not come from construction); the number of 
houses already outstrips the number of households leading to millions of vacant 
houses (i.e. continued economic growth will not come from constructing houses or 
selling mortgages – as the 2008 subprime mortgage crisis already demonstrated); 
and per capita car ownership stabilised in Europe, the USA and Japan almost 
10 years ago (a statistic supported by growing public subsidies to the world’s car 
manufacturers) and China will reach saturation in 5–10 years. As André Gorz con-
firms in his “Critique of Economic Reason”:

It is no longer true that producing more means working more, or that producing more will 
lead to a better way of life. The connection between more and better has been broken; our 
needs for many products and services are already more than adequately met, and many of 
our as-yet unsatisfied needs will be met not by producing more, but by producing differently, 
producing other things, or even producing less. (Gorz 2001)

When industrialisation split idea from manufacture, design became a process of 
instructions to persuade us what to make and then consume. However, with the 
advent of the digital both idea and manufacture were reconciled and celebrated for 
turning everyone from consumers into producers, and designers into precariously 
employed facilitators cum entrepreneurs managing micro-elements of macro- 
service- products. Also, because this evolutionary crisis is not yet considered in the 
history of design it will remain difficult to understand, making it easy for capital to 
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continue to manipulate design. Soon design must realise that before it is creative or 
innovative it is playing bit parts in derivative services – at best conditioning ‘users’ 
to repeat gratuitous performances for social commerce. As we have presented here, 
in the absence of industrial labour social life is now social commerce. Whereas once 
we bonded around the production of something, now that we produce nothing the 
desire to feel part of something can be sold to us via social commerce. The design 
of nothing is therefore producing a new working philosophy.

Design is neither a product nor a service. Design occurs in relationship to every-
one and everything (like gravity it is not a thing in itself – it describes and shapes 
relationships). And because design is not a service it is also not a solution to any-
thing – if anything it is a global problem. It is a global problem because we know 
we like to design (or claim to), but we know we don’t quite know why we design. 
We don’t know that we don’t know what we should be designing, and we don’t want 
to admit we know what we are really designing. Therefore, we have to admit we 
have never devoted time and energy to the project for a better world (and not just 
better for those who already own the world), but in its and our damaged state we 
have no choice but to design for the world and ourselves, and each other. And we 
need to understand that the project for a better world has never been about the 
design of an ideal space and time, but about the search for a better philosophy for 
the design for what is here and now.

So if we really cared about design, what should we do? Is design about the design 
of nothing or should we be designing nothing? A philosophy for the design of noth-
ing needs to ask – in the search for coherence what do my actions look like today if 
I look through the lens of design? In the search for familiarity how do I understand 
my actions today if I look through the lens of design? What are we willing to admit 
of our self-understanding of our feelings about design? On the basis of a philosophy 
of self-understanding what needs to be done?

As we have demonstrated in this paper it is easy to see that the design and pro-
duction of nothing has disrupted the platform of design and its decaying dream of 
the ‘preferred state’. The historic subscription taken out by design for the project for 
a ‘better world’ has lapsed and in its place design now only manages to serve both 
the fashionable diffusion of products, and services called products, and the suppres-
sion of the reduction of consumption. Having dismantled ‘industry’, production and 
consumption are no longer projects for the masses. Services are ‘designed’ to appear 
individual so the individual can be increasingly engaged in the production of their 
own ‘service’ (Manolis et al. 2001). The production of nothing has certainly pro-
duced new forms of consumption and lots of it, which design continues to imagine 
it has some control over if only to restore some relevance to design.

If it was overproduction and debt-fuelled growth that created the present eco-
nomic crisis, then is the alternative once again to slow it down and become lazy, as 
autonomist theorists and practitioners have stated for some time now?1 If this is the 

1 See, for example, the Italian movie Lavorare con lentezza (2004); released in English with the 
title Working Slowly (Radio Alice), directed by Guido Chiesa and written together with the Wu 
Ming collective.
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case can design manage to be lazy? This paper presents the case that to operate in 
an era of digital production and disruption, design might best labour under the phi-
losophy of nothing.
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