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Abstract This study investigates the merits of the cross-disciplinary appropriation of the the-
ory of autopoiesis in Patrik Schumacher’s The Autopoiesis of Architecture. In this two-volume
work, Schumacher builds upon Luhmann’s sociological adoption of Maturana et al.’s biological
theory of autopoiesis. This lineage of repeated appropriation raises questions about the merits
of the cross-disciplinary appropriations of natural-scientific theory in architecture in general
and the appropriation of autopoiesis in architectural theory in particular. Specifically, what
are the merits of Schumacher’s appropriation of the theory of autopoiesis? In this article,
we develop and apply a text analysis method drawing on discourse analysis, close reading, vi-
sual interpretation, and “inference to the best explanation” to analyse a set of three pertinent
samples from The Autopoiesis of Architecture. Our analysis, using previously established cate-
gorisations of language use and merits of theory appropriation, shows that Schumacher em-
ploys various modes of language use in The Autopoiesis of Architecture to reference both
prior instances of autopoiesis. These ambiguities serve to achieve merits that, in many cases,
seem to benefit the author rather than his readers.
ª 2025 The Author(s). Publishing services by Elsevier B.V. on behalf of Higher Education Press and
KeAi. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/
licenses/by-nc-nd/4.0/).
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1. Introduction

The discipline of architecture has expanded over the years,
with its conventional boundaries increasingly broadened by
its continual appropriation of concepts from other fields
(Ostwald, 1999). The natural and social sciences, in
particular, have provided valuable frameworks grounded in
patterns of change, making them rich sources for such
n behalf of Higher Education Press and KeAi. This is an open access
censes/by-nc-nd/4.0/).

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:g.sanchez.sotes@mmu.ac.uk
http://crossmark.crossref.org/dialog/?doi=10.1016/j.foar.2024.12.005&domain=pdf
https://doi.org/10.1016/j.foar.2024.12.005
http://creativecommons.org/licenses/by-nc-nd/4.0/
www.sciencedirect.com/science/journal/20952635
www.keaipublishing.com/foar
https://doi.org/10.1016/j.foar.2024.12.005
https://doi.org/10.1016/j.foar.2024.12.005


G. Sánchez Sotés, T. Fischer and C.M. Herr
appropriations (Collins, 1998; Forty, 1999, 2000; Kostof,
1991; Lynch, 1981; Steadman, 2008). This is particularly
relevant given that cities as architectural units are often
described as “complex entities that are never entirely
stable, always in a state of flux, growing, decaying, or
dying” (Verebes, 2014, p. 13). The association between
urban dynamics and biological systems, particularly the
theory of autopoiesis, has been noted for its ability to allow
architects to “grasp more complex characteristics of the
city within the contemporary urban design discourse, in
particular, tendencies of patterns to grow or decay ac-
cording to inhabitants’ requirements, distribution flows of
energy, costs, goods, services or city networks connectivity
(virtual, physical or social) related to an entire urban
metabolism” (Bu�s et al., 2017, p. 696). With the city
often seen as a living organism, parks are frequently
referred to as “lungs,” and urban centres as the hearts of
the cities, “pumping blood”di.e., trafficdthrough their
“veins”droads (Kostof, 1991, p. 52). Iklé (1958, p. 8)
observes that, as with any living organism, a city can get
“ill,” and that to recover it “readjusts to destruction
somewhat as a living organism responds to injury.”

Cross-disciplinary appropriations of concepts from
biology to architecture may be used to not only describe
and explain but also to inspire and inform creative pro-
cesses. This is particularly the case with biomimetic design
and engineering practice, in which the design outcomes are
derived by mimicking the appearance, attributes, or per-
formance characteristics of biological systems (Blok and
Gremmen, 2016; Vincent et al., 2006). For example, Frei
Otto (1995) drew insights from bone structures to guide the
creation of lightweight architectural designs. Similarly,
Herzog and De Meuron and The China Architectural Design
& Research Group (CADG) utilised a bird’s nest as a refer-
ence point in designing the Beijing National Stadium
(Pasternack, 2008), while Francis Kéré referenced a palaver
tree in the design of the 2017 Serpentine Pavilion at Ken-
sington Gardens, London (Ahuja, 2021). Other examples of
the cross-disciplinary appropriation of biological concepts
in architecture and urbanism include the notions of meta-
bolism, symbiosis, catalysis, homeostasis, co-evolution and
autopoiesis among others. These appropriations of scien-
tific concepts often occur as a matter of course, and as a
gravitation towards seeking inspiration from the natural
world and related biological ideas and theories to provide
stimuli for the creative development of new architectural
projects and even the architectural discipline itself. Uti-
lising such “unauthorized jargon” (Scruton, 1983, pp.
26e27, cited in Johnson, 1994, p. 44), architects have
seemingly established a “metalanguage” for the proactive
exploration of new conceptual connections, thereby
enabling the formulation of new design proposals and the-
ories (Johnson, 1994, p. 44). Hence, figurative connections
to other fields should not be “immediately abandoned” as
useless or entirely misleading (Steadman, 2008, p. 5).
However, as Forty (1999, p. 213) pointed out, “we should
not assume that a scientific term, just because it comes
from science, is a successful metaphor for architecture.”

Scientific theories may thus inform architectural prac-
tice and research in a variety of modes and contexts,
ranging across the spectrum of metaphorical ambiguity and
factual exactitude. This includes serving as sources of
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conceptual inspiration in applied design and as literal
design guidancedas is common, for example, in bio-
mimetic designdto providing scholarly explanation and
enabling empirical prediction. While some appropriations
of scientific theory are integral to the creative and intel-
lectual cross-pollination of the discipline of architecture as
a whole and are encountered in both its practice and its
academic quarters, architects rarely explore the mechanics
and consequences of such adoptions beyond rather vague
and superficial narratives of their creative inspirations and
conceptual underpinnings. For instance, what do we actu-
ally mean, and what do we gain, when we say that a city is
like an egg? And what do we mean, and what do we gain,
when we say that informal street markets emerge, grow,
nurture, or develop like cellular tissues, colony organisms,
or coral reefs do? Or when we say that the role of the
architectural profession within society can be described as
a systemically closed process of communication? Indeed,
what is the value of such appropriations of biological or
sociological notions in rigorous design research? Do such
appropriations help to describe or predict events as the-
ories usually do in other academic contexts? Do they
suggest, galvanise, and inform creative processes as
design inspirations do? Either way, what justifies such
appropriations?

Given our interest in viewing such appropriations from
the perspective of academic architectural research, we
narrowed the questions raised above to a more specific
focus on how cross-domain appropriations in architecture
might be productive and tenable. Specifically, what are the
merits of such appropriations in supporting and advancing
architectural theory? Do such borrowings contribute
differently to architectural practice compared to academic
research? Should they be held to different standards in
architectural practice and academic research? To investi-
gate these questions, we examine Schumacher’s appropri-
ation of the theory of autopoiesis in The Autopoiesis of
Architecture, specifically with regard to its merits within
the context of academic architectural research.

The next section reviews the biological theory of auto-
poiesis and the various contexts in which it has been
appropriated since its inception. The subsequent section
presents the text analysis method developed in this study
and its application in three indicative samples of Schu-
macher’s appropriation taken from his two-volume theo-
retical treatise The Autopoiesis of Architecture. The paper
concludes with some observations and reflections on the
findings, as well as a discussion of their implications and
contributions to knowledge within the context of archi-
tectural research and beyond.
2. Cross-disciplinary appropriations of
autopoiesis

The theory of autopoiesis is one of the various and
numerous natural-scientific theories that have been
appropriated in architecture. The term autopoiesis, a
neologism made up of the two ancient Greek words autos
(self) and poiesis (production/creation), was coined by the
Chilean neuro-biologists Humberto Maturana, Francisco
Varela, and Ricardo Uribe in the early 1970s to describe the



Fig. 1 Four consecutive time steps of an autopoietic multi-
particle cellular structure redrawn from Varela et al. (1974).
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organization of living systems (Maturana and Varela, 1980;
Varela et al., 1974). The team described living systems as
closed networks of invariant, circularly causal relationships
among their various kinds of constituent components. From
the resources available in their environments, these net-
works can produce and incorporate further components,
allowing living systems to regenerate and reproduce while
(and despite) also being subject to disintegration (ibid.).

The theory of autopoiesis emerged from an initial
question the team set out to investigated“what is common
to all living systems that we qualify them as ‘living’; if not a
vital force, if not an organizing principle of some kind, what
then?” (Maturana and Varela, 1980, pp. 74e75). Biologists
in their various respective fields of expertise also asked this
question, yet from different perspectives. They commonly
emphasised the different features of isolated components
within living systemsdfor example, considering reproduc-
tion as an intrinsic characteristic of living organisations.
Maturana and colleagues considered these approaches were
limited to only providing a descriptive account of the
characteristics of isolated components but did not ask
about “the organization which makes a living system a
whole, autonomous unity that is alive regardless of whether
it reproduces or not” (Varela et al., 1974, p. 187). Building
on this position, the team introduced a novel explanation of
the nature and organization of life, which aimed to move
from mere descriptions of living systems as a collection of
isolated components to observing and understanding living
systems as whole unitary entities.

In order to prove and explain that “autopoiesis is
necessary and sufficient for the occurrence of all biological
phenomena,” the team focused on demonstrating that “all
the phenomenology of a living system can be either
reduced or subordinated to its autopoiesis” (Maturana and
Varela, 1980, p. 88). To do so, the team focused on an in-
dividual living cell (Mingers, 1995). In its autopoietic pro-
cess, according to autopoiesis theory, the cell’s constituent
molecular elements are engaged in a continual interplay
with each other and their environment (Rose, 1970). While
the material integrity of, and the relationships among the
cell’s constituent elements are subject to ultimate disin-
tegration, some of the chemical processes that arise from
this interplay lead to the production of these very con-
stituent elements and the re-establishment of the re-
lationships among them. This process gives rise to a
systemic closure and the continuous circular reproduction
and maintenance of cells as a whole. Even when subjected
to environmental disturbances, any autopoietic system will
consistently maintain this process of re-production and
maintenance that defines it as autopoietic (Maturana and
Varela, 1980). As part of this maintenance, perturbations
are “resolved” through internal structural changes, thereby
ensuring the stability of the system’s organization. The
recurrent interactions between the autopoietic system and
the medium as plastic systems result in structural adjust-
ments to each other, i.e., what Maturana and Varela (1980,
pp. xxexxi) termed structural coupling “conservation of
adaptation”. Emphasising the emergent relationship be-
tween organisms and their entornoda term preferred over
“environment” to highlight the inseparability of organisms
from their circumstancesdLavanderos and Malpartida
(2023) further developed the concept of ecopoiesis. This
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concept positions entorno as a vital element in sustaining
both life and viability, advocating for a paradigm shift from
autonomy, traditionally considered a defining character-
istic of living systems in the theory of autopoiesis, to
relationality.

Between formulating and publishing their theory of
autopoiesis, Maturana and Varela (Varela et al., 1974)d
based at the University of Chile’s Department of Sciences in
Santiago de Chile at the timedwere joined by Uribedthen
based at the Biological Computer Laboratory at the Uni-
versity of Illinoisdto implement a computer-based demon-
stration of their theory, based on a cellular analogy (Varela,
1996, 2018). The resulting computational model of the
biological theory of autopoiesis, referred to by the team as
the “Protobe” (Varela, 1996, p. 413), implemented auto-
poiesis as a two-dimensional cellular automata system. To
the observers of such a model, multi-particle cellular
structures exhibited a notable life-like tendency to maintain
their identity over time, despite changes in their configu-
rations and locations. Figure 1 shows how the system
compensated for the disintegration of the boundary by a
spontaneous decay of some links while the ongoing pro-
duction of other links re-established the unit. The “Protobe”
represented a simple autopoietic system that served its
designers as a test that confirmed what their intuition had
led them to expect, namely the possibility for the sponta-
neous emergence of composite units that self-distinguish by
maintaining membranes capable of self-repair, thereby
counter-acting their simultaneous decomposition (ibid.).
Beyond that, the model also offered much potential to
provide a cogently clarifying illustration of the theory of
autopoiesis. While discussions of autopoiesis published by
the team, mainly in Spanish in the first instance, have oc-
casionally been criticised for being somewhat ambiguous
(Razeto-Barry, 2012), the theory’s computational imple-
mentation left little room for ambiguity about the kinds of
tempo-spatial interrelationships the theory refers to.
Nonetheless, the “Protobe” remains relatively unknown,
and only a small portion of the secondary literature on
autopoiesis has drawn upon it for clarity.

Since its inception in biology, the theory of autopoiesis
has been given various interpretations and used to describe
a range of different phenomena beyond biology (Bunnell
and Riegler, 2022; Varela, 2018). Most prominent among
these adoptions is Niklas Luhmann’s use of autopoiesis to
construct a “macro” theory of society (Scott, 2021, p. 63).
In Luhmann’s view (1986), any system that is capable of
reproducing its own components is autopoietic. Apart from
living systems, Luhmann (1995) identified two additional
types of autopoietic systems: the psychic and the social.
While components within the living system reproduce by
virtue of life, the psychic does so through consciousness and
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the social system through communication (Seidl, 2004).
With a focus on the functioning of social systems, Luhmann
(1982) characterised systems such as art, science, or poli-
tics as closed autopoietic systems of self-referential com-
munications that reconstitute and reproduce themselves.
In this view, social systems “use communications as their
particular mode of autopoietic reproduction,” in which
events (seen as ‘components’) of the system are periodi-
cally re-produced through the communication network
(Luhmann, 1986, p. 174). In his appropriation of the bio-
logical theory of autopoiesis, Luhmann (1985) characterises
social systems as autonomous entities. These systems
establish and maintain boundaries that distinguish them
from other systems of society, even in the face of potential
external perturbations. It is through the reproduction of
communications that meaning is generated within the sys-
tem. Through this process of meaning production and
meaning processing, each system defines its own boundary,
setting themselves apart from other systems of society
(Luhmann, 1982, 1995). This is, in essence, what Luhmann
(ibid.), building upon Maturana et al.’s theory, considers to
be the autopoietic process of social systems.

This theoretical framework positioned Luhmann as a
leading advocate and forerunner of the theory of autopoi-
esis, both within and beyond social systems. However, his
appropriation also met with some criticismdchiefly from
the originators of biological autopoiesis theory. Maturana
noted that in biological autopoiesis, “Molecules produce
molecules, form themselves into other molecules, and may
be divided into molecules,” whereas “Communications,
however, presuppose human beings that communicate.
Communications can only produce communications with
the help of human beings” (Maturana and Poerksen, 2011,
p. 107). Luhmann’s theory, according to Maturana, fails to
account for this human agency (ibid.).

Based on Luhmann’s academic theory, Patrik Schu-
macher, the principal architect of Zaha Hadid Architects and
an educator at multiple architecture schools, has appro-
priated the concept of autopoiesis in architecture. In 2011
and 2012, Schumacher published his self-proclaimed “opus-
magnum” (Schumacher, 2019)da two-volume theoretical
treatise entitled The Autopoiesis of Architecture
(Schumacher, 2011, 2012). In it, Schumacher describes ar-
chitecture as a closed, self-referential system of communi-
cation within the architectural discipline along Luhmannian
lines. That is, with a focus on exchanging verbal and visual
communications within the professional and academic
architectural community. However, reading this work, we
found ourselves uncertain in three regards: (1) While Schu-
macher positions his theory as a subset of Luhmann’s
appropriation of autopoiesis rather than as a direct
descendant of Maturana, Varela and Uribe’s theory of living
systems, his appropriation does not break away unequivo-
cally from the biological origins of autopoiesis theory. Mul-
tiple passages in Schumacher’s work left us wondering to
what extent it can explain architecture in terms of living
systems, in terms of communicating social systems, or both.
(2) Schumacher presents his theory of autopoiesis as an
ostensibly rigorous academic “discourse analysis.” Yet, he
argues in clear support of his own architectural “epochal
style” of parametricism, with the ambition to establish it as
a mainstream long-term stylistic successor to modernism.
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Schumacher concludes with a call to readers to “join Para-
metricism’s drive to conquer the mainstream of world ar-
chitecture!” (Schumacher, 2012, pp. 735e736), leaving us
wondering whether Schumacher is contributing a theoretical
description, promoting a personal agenda, or both. (3)
Further compounding (1) and (2), Schumacher does not seem
to commit clearly either to the ambiguous, evocative, or
metaphorical modes of writing that architects tend to use to
inspire or describe creative practice or to the analytical and
unambiguous modes of writing that academic researchers
tend to use in their formal communications. On the one
hand, for example, Schumacher describes architecture in
terms of a theory of communication, which, in turn, was
formulated in terms of a theory of living systems. On the
other hand, he also claims to proceed from a “data set” of
patterns of architectural communication and “moves on to
the abstract level of concept formation and proposes theo-
retical formulas that serve as axioms of a comprehensive
theoretical system” (Schumacher, 2012, pp. 4e5). Facing
these ambiguities, we posed the question: What are the
merits of Patrik Schumacher’s appropriation of the theory
of autopoiesis? (Sánchez Sotés et al., 2022). The following
sections outline the methodological approach we developed
to address this question.
3. Text analysis method

Following architecture’s earlier prioritisation of applied
building over “talk,” it is today recognised that “[l]anguage
is at the core of making, using and understanding buildings”
(Thomas A. Markus, cited in Forty, 2000, pp. 11e12). In this
sense, our investigation into the above research question is
situated well within the scope of contemporary architec-
tural research. Yet, the accumulation, formalisation, and
differentiation of text-based research methods have so far
received limited attention in architectural research. This
warrants the development of a purpose-designed method,
leaning on approaches established in the social sciences,
which have a longstanding tradition of scrutinising textual
datadparticularly content analysis, argumentation anal-
ysis, rhetorical analysis, and, encompassing these and
other text analysis methods, discourse analysis.

Discourse analysis emerged from a conception of lan-
guage not solely as a means of representation but rather as
“a form of social practice” (Fairclough, 1989, p. 22) that
constitutes and shapes “our social and mental realities”
(Karlberg, 2012, p. 1). Accordingly, discourse analysis is
argued to encompass four fundamental principles: First, it
adopts a critical position towards knowledge that is other-
wise taken for granted. This entails scepticism towards the
idea of an objectively observable world. Second, discourse
analysis recognises that the world is historically and
culturally relative to its observers. Third, it asserts that
knowledge is socially constructed and that, in turn, social
processes dictate the understanding of the world. And
fourth, discourse analysis is committed to exploring the
connection between knowledge (i.e., the social construc-
tion of people, phenomena, or problems) and actions/
practices (Burr, 1995; Gill, 2000). Its constructivist foun-
dation sets discourse analysis apart from most other qual-
itative research methods (Phillips and Hardy, 2002). As



Fig. 2 Coding in this study. The colour and line type coding
are designed to enhance readability, even when the categories
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Rosalind Gill (2000) pointed out, there is no single method
of discourse analysis, but rather many different styles of
analysing discourse that claim the same name. This is
because, discourse analysis commonly requires adaptation
and extensions for specific contexts and purposes
(Jørgensen and Phillips, 2002).

Discourse analysis is commonly used in the discipline of
architecture, which itself is rooted in various discourses
that extend beyond its singular domain of origin. Some
examples of discourse analysis in the field of architecture
include approaches that critically analyse the link between
buildings and their textual description (see, for example,
Markus and Cameron, 2002) or studies that examine how
architectural students present their work in educational
settings (see, for example, Melles, 2008). Schumacher
himself characterises his The Autopoiesis of Architecture as
“an elaborate discourse analysis” of the discipline of ar-
chitecture (Schumacher, 2011, p. 11). Although not
explicitly conducting discourse analysis, Anca-Simona
Horvath (2022) analysed a corpus of approximately 4.6
million words from architectural texts written between
2005 and 2020 to map the linguistic patterns used in dis-
cussions about computational architecture. Similarly, Melis
Yazici and Serap Durmus Ozturk (2022) developed a corpus-
based model to critically examine Rem Koolhass’s discourse
and metaphorical language in architecture and urban
design.

The following subsections present details of our text
analysis approach as applied to Schumacher’s appropriation
of the theory of autopoiesis.

3.1. Selection of passages for analysis

To systematically analyse The Autopoiesis of Architec-
ture, we undertook a positive (or purposeful) discourse
analysis approach, sampling text relevant to our project’s
scope and research question. The source material con-
sisted of the two volumes Schumacher published in 2011
and 2012 and added up to well over a thousand pages.
Together, the two volumes put forward 60 “theses”d24
theses in Volume I and 36 theses in Volume II. Each thesis
is centred on a core idea or “central message”
(Schumacher, 2011, p. xiii). We considered each of the 60
theses and their associated central messages to guide the
selection of samples for analysis. We selected those the-
ses that explicitly mention the term “autopoiesis,” use
concepts of autopoiesis, or contain (sometimes more,
sometimes less) explicit references to the connection
between autopoiesis and architecture. In our reading, 16
of the theses meet these criteriad9 theses in Volume I
and 7 theses in Volume II. From the body of text that
follows each selected thesis, we sampled self-contained
passages that are information-rich with respect to our
interest in examining the merits of Schumacher’s appro-
priation of autopoiesis theory. The length of the 16
sampled passages varied significantly, ranging from 79 to
256 words, depending on the amount of information that
was relevant to our inquiry. For the scope of this paper,
we present three representative samples: one from Thesis
2, consisting of 94 words; one from Thesis 4, with 99
words; and one from Thesis 39, containing 161 words.
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3.2. Procedures and categories

Based on a close reading of each sampled passage, we
coded its text by attributing predefined categories to
phrases in the text. These categories include (1) references
to the theory of autopoiesis (segments of text and keywords
that are related to autopoietic features, even if they are
only partly derived from Luhmann’s theory), (2) connec-
tions between Luhmann’s theory and architecture (sen-
tences in which Schumacher presents architecture in
reference to Luhmann’s theory of social systems), (3) con-
nections between Maturana et al.’s theory and architecture
(sentences that suggest that architecture is presented in
reference to Maturana et al.’s theory of autopoiesis), (4)
self-evident statements (sentences that are presented in
the form of professing truth but without empirical sub-
stantiation), (5) language use, and (6) the merits of the
theory appropriation. A visual representation of these is
presented in Fig. 2.

The last two categories were further subdivided. While
most approaches that investigate appropriations assume
that behind the act of appropriating, there is a metaphor-
ical or analogical connection (see, for example, Ostwald,
1999), this study tested individual references to autopoi-
esis against the multiple ways in which language (both
literal and figurative) was used to connect two different
domains. In addition to the commonly examined meta-
phorical connections (which transfer characteristics from
one entity to another) and analogical connections (which
provide additional information for clarification or explana-
tion), we also considered the possibility of literal connec-
tions, as well as figurative ones. That is, simile (which
explicitly compares two unrelated subjects based on shared
commonalities), metonymy (which, through a focus on
specific aspects of a subject, denotes the subject itself),
and synecdoche (which uses a part of a subject to represent
the whole). These language uses, while similar to one
another, contribute to the effectiveness of the text, help-
ing readers and participants of the discourse to draw
powerful new insights, yet are equally capable of distorting
the understanding of the appropriated theory.

Furthermore, we tested individual references to auto-
poiesis against the possible merits of the theory of
appropriation using a slightly modified categorisation of
motivations of theory appropriation previously put forward
by Ostwald (1999). This categorisation comprised the
merits of legitimisation, obfuscation, explanation,
overlap.



Fig. 3 Categories considered in the present analysis.

G. Sánchez Sotés, T. Fischer and C.M. Herr
transmission, theorisation, equalisation, occupation, and
accommodation. We substituted Ostwald’s term motiva-
tion with the term merit to emphasise the benefits that
theory appropriation may offer users of the appropriated
theory (i.e., the readers) rather than emphasising the
possible intentions of, and benefits for, the appropriators
of the theory (i.e., the authors). By changing this term, we
acknowledge von Foerster’s (von Foerster and Pörksen,
1998, p. 112) postulation that “it is the listener [i.e., the
reader], not the speaker [i.e., the author], who de-
termines the meaning of an utterance [i.e., a text]” as well
as Barthes (1977, p. 148) calls for “the death of the
author,” arguing that “the reader is the space on which all
the quotations that make up a writing are inscribed
without any of them being lost.” Fig. 3 shows the cate-
gories considered in our analysis.

In testing individual references to autopoiesis against
the different modes of language used and the merits of
theory appropriation, we reasoned by inference to the
best explanation, which stipulates accepting those hy-
potheses that offer the best explanation of the evidence
observed (Thagard, 1978). For instance, faced with foot-
prints in the snow of a particular shape, one could infer
that a person on snowshoes has recently passed by;
however, it might be that a rabbit with human shoes has
hopped on the snow and left those footprints, as we aim
to illustrate in Fig. 4. This approach led to an under-
standing of the text that was based on our analysis and
interpretation, yet is fully documented and accessible by
others.
Fig. 4 Our interpretation of reasoning by inference to the
best explanation.
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3.3. Unified framework

By employing close reading and inference to the best
explanation, we analysed and coded the samples system-
atically. We then located references to autopoiesis in the
samples and placed them within a two-by-two matrix
formed by two distinctions, as described below and as
shown in Fig. 5.

- First, we distinguished references to the two previous
instances of the theory of autopoiesis: references to
Luhmann’s theory of autopoiesis in social systems and
references to Maturana et al.’s biological theory of
autopoiesis.

- Second, we distinguished between two possible benefi-
ciaries of Schumacher’s appropriation of the theory of
autopoiesis in this context: the reader (here, the first
author and main investigator of this study), who is
seeking to understand connections between the built
environment and living systems, and the writer (Schu-
macher), who is putting forward a theory of architec-
ture. The matrix is shown in Fig. 5.

After placing the sampled references to autopoiesis
theory within the two-by-two matrix formed by these two
overall distinctions, shown in Fig. 5 above, we qualified
them by the type of language used and classified them into
one or more of Ostwald’s categories. In this analysis, ref-
erences to autopoiesis could be categorised, for example,
as metaphorical obfuscations or as literal equalisations.
Alongside this analysis, we also visualised each sample with
a diagrammatic representation of the first author’s under-
standing of the relationships described in the given sample.
As is the case with much of our textual discourse analysis,
these illustrations were necessarily based on our personal
judgement and our subjective sensation of this is like that,
which, as Wittgenstein (1961) suggests, could not be
empirically substantiated, documented, theorised, or
Fig. 5 Two-by-two matrix allowing the placement of samples
based on referenced preceding theories and the theory bene-
ficiaries of theory appropriation.



Fig. 6 Coded sample from Thesis 2.
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described, but rather must be shown. These illustrations
thus aim to draw a mental image in readers’ minds, hope-
fully offering additional clarity throughout the analysis.
Finally, after coding, analysing, categorising, and visual-
ising each passage, we superimposed all the placements in
the two-by-two matrix shown in Fig. 5 onto a single two-by-
two matrix to establish an aggregate pattern of language
use and merits across all the samples.

4. Analysis of the appropriation of autopoiesis

Within the scope of this paper, this section presents the
analysis of three indicative samples of Schumacher’s
appropriation of the theory of autopoiesis in architecture.
Specifically, we chose Thesis 2 and Thesis 4, presented in
his first Volume, and Thesis 39, presented in his second
Volume.1

4.1. Thesis 2dThe unity of architecture

In the central message of Thesis 2, Schumacher (2011, p.
29) postulates the existence of architecture as “a single,
unified system of communications that calls itself archi-
tecture: World Architecture (the autopoiesis of architec-
ture).” Here, Schumacher (implicitly) refers to Luhmann’s
figurative appropriation (see Scott, 2012; Whitaker, 2012)
of autopoiesis according to which social systems are
constituted by communications (Luhmann, 1982). Accord-
ing to Luhmann, architecture is not a social system in its
own right, but rather a part of the fine arts alongside
sculpture, painting, and poetry (Luhmann, 2000). Contrary
to this conception of architecture, Schumacher postulates
that the discipline is a “unified system of communication”
in its own right, which he refers to as “World Architecture
(the autopoiesis of architecture).” Schumacher describes
this as an ongoing communication within the discourse that
constitutes the autopoietic system of architecture
(Schumacher, 2011, p. 30). The following sample in Fig. 6
provides an implicit definition of architecture as a social
communicative process that may be concerned with the
production of the built environment, yet perpetuates itself
separately and distinctly from the built environment.

While framing architecture as “like all the other sub-
systems of society,” references to Maturana et al.’s bio-
logical theory are nonetheless present implicitly by way of
Schumacher alluding to Luhmann’s theory appropriation, as
well as explicitly by the evocative word choices, such as
“boundary maintenance” and “unsustainable overextension
[.] into alien territory” (Schumacher, 2011, p. 31). The use
of the term “regulative mechanism” points even further to
the cybernetic foundation of both the biological and so-
ciological theories of autopoiesis, in which processes of
feedback and control are commonly studied in terms of
regulative relationships.

This can be interpreted in terms of multiple possible
(both literal and figurative) modes of language use. In the
last part of the first sentence, Schumacher describes
architectural theory as acting as a proclaimed boundary by
1 The full analysis is presented in Sánchez Sotés (2024).
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serving as a “regulative mechanism” that “filters, selects
and refocuses” its scope. In the absence of empirical sub-
stantiation other than a reference to the existence of
outsiders (engineers and artists) (see Schumacher, 2011, p.
31), we read this claim as a metaphorical appropriation of
properties of the living cell membrane via the vaguely
defined boundary of social systems proclaimed by Luh-
mann. Schumacher hence appears to refer to the concept
of systemic boundaries to legitimise his characterisation of
architecture as a “single unified system of communica-
tions” (Schumacher, 2011, p. 29) rather than to offer an
empirical substantiation of his theory. He establishes “ar-
chitecture” as an entity with a systemic unity and a
boundary (analogous to a living system, subordinate to so-
cial communication systems) as a rhetorical basis for his
subsequently presented theses. Figure 7 shows the first
author’s visual interpretation of this description and Fig. 8
Fig. 7 Visual interpretation of Thesis 2 depicting the unity
of the discipline of architecture through boundary
management.



Fig. 8 Placement of the merits identified in Thesis 2 in this
study’s two-by-two matrix.

Fig. 9 Coded sample from Thesis 4.

Fig. 10 Visual interpretation of Thesis 4 depicting the com-
ponents of architectural theory driving architecture through its
relationship with architectural innovation.
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shows the placement of the merits identified in the two-by-
two matrix. Stating that other “subsystems of society” have
done similarly, Schumacher positions the discipline of ar-
chitecture within the scope of Luhmann’s theory and
thereby literally equalises the discipline of architecture to
social (communications) systems.

Purportedly approaching the discipline of architecture
through the lens of Luhmann’s theory, Schumacher does not
appear to have counteracted the possible figurative in-
terpretations of Thesis 2. Word choices such as territory,
(un)sustainability, and boundary, in our reading, evoke
metaphorical associations with the built environment and
with living systems more than literal associations with so-
cial communication systems. Assuming that members of the
architectural discipline (the core readership of Schu-
macher’s thesis) are, due to the creative and epistemic
demands of the design process, particularly open to figu-
rative references, these word choices may undermine and
hence obfuscate purely literal readings in terms of under-
standing Luhmann’s theory at a broad scale.

4.2. Thesis 4dThe necessity of theory

By postulating in his central message in Thesis 4 that
“architectural theory is integral to architecture” as “there
is no architecture without theory,” Schumacher (2011, p.
35) further examines the role of theory in architecture.
Specifically, he elaborates the following (see Fig. 9).

By claiming that theoretical treatises (i.e., architectural
theories) constitute “essential components of the auto-
poiesis of architecture,” Schumacher deviates from por-
trayals of autopoiesis in both cellular biology and social
systems. These two preceding theories do not proclaim
dependencies of the autopoietic phenomena they describe
on the existence of theory. The construction of the built
environment (“mere buildings” in contrast to “architec-
ture”), by contrast, is portrayed in this sample as being
driven by the innovative powers of the discipline of archi-
tecture, whose autopoietic dynamics, in turn, are
described as being dependent on architectural theory.
892
Nonetheless, from Schumacher’s ostensible theoretical
position of literally elucidating a subset of the social
communication systems described by Luhmann, Schu-
macher offers an explanation (in Ostwald’s terms (see
Ostwald, 1999) of the “functional” (see Luhmann, 2000, p.
133) dependency of architecture on architectural theory.
Figure 10 shows the first author’s visual interpretation of
this description and Fig. 11 shows the placement of the
merits identified in the two-by-two matrix. With this
theoretical view, Schumacher’s own theory claims an ab-
stract, “super-theoretical” position among architectural
theory and within the autopoiesis of architecture (see
Schumacher, 2011, pp. 58e59).

While the claims that “innovation [.] requires an
argument” and “innovation requires theory” can be



Fig. 11 Placement of the merits identified in Thesis 4 in this
study’s two-by-two matrix.

Fig. 12 Coded sample from Thesis 39.
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assumed to be informed by Schumacher’s lived experience
and observations, they rely in essence on assertions of
“truth through self-evidence” (Lawlor and Nale, 2014, p.
517) rather than on the presentation of some underpinning
reasoning, empirical data, or traceable references. To the
extent that self-evidence is implied, Ostwald’s merits of
legitimisation and obfuscation can be identified.

In the first and last sentences of the sampled passage,
Schumacher seems to portray architectural theory as being
(like) biological autopoietic systems. With the syntactical
metaphorical construction “A (the tenor) is B (the vehicle)”
in the sentence “theoretical treatises are essential com-
ponents of the autopoiesis of architecture” and the simile
construction “A as (or is like) B” in the sentence “theory as
a necessary ingredient of a self-steering autopoietic func-
tion system,” we read Schumacher’s main claims as being
grounded in figurative (metaphorical/simile) appropria-
tions of observable, physical elements of living cells via
Luhmann’s theory. By implying self-evidence and by making
figurative references to preceding theories of autopoiesis,
Schumacher essentially seeks to legitimise his assertion
that “architecture in contrast to mere buildings is marked
by radical innovation and theoretical arguments.” Given
that architecture is commonly understood as the practice
of designing and constructing buildings, Schumacher’s
portrayal of “architecture” as distinct from “mere build-
ings” is unusual, if not somewhat controversial.

Also, with the word “evolution” as well as the prefix
“self” in the word “self-steering,” Schumacher ostensibly
alludes to biological metaphors. The use of the prefix
“self” in the word “self-steering” further refers to a
fundamental cybernetic principle involving the circular
arrangement of feedback mechanisms. It also hints at the
word “autopoiesis” in itself (i.e., “self-production”)
(Maturana and Varela, 1980, p. 101), which suggests that
the discipline of architecture, analogous to an autonomous
living system (yet subordinate to social communications
systems), can determine its own path towards a desired
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direction. Schumacher thus characterises the discipline as
being generated and governed autonomously from within
itself. This characterisation can be seen as an appeal to
nature and thus as a legitimisation of Schumacher’s
ascertainment that theory “accelerate[s] societal evolu-
tion.” This alternative interpretation of the text appears to
obfuscate the relatively limited scope of application
permitted by the Luhmannian notion of autopoiesis, and
suggests an aim to legitimise Schumacher’s theory through
a broader biological grounding.

4.3. Thesis 39dThe problem definition and
problem structure

In Thesis 39 and its central message, Schumacher examines
the design process within the architectural discipline.
Schumacher argues that the architectural design process
can stimulate and direct itself without external assistance
(see Fig. 12). Specifically, he states.

Self-determination is depicted here as a form of auton-
omy that corresponds with “the autonomy of architecture
as autopoietic subsystem of society.” We read the word
“as” in this sentence not as indicating figurative speech but
rather in the literal sense of considering architecture
alongside other subsystems of society. Characterising the
discipline of architecture as a literal subset of the social
communication systems described by Luhmann, Schu-
macher explains the design process as being independent
from “determinate constraints” and asserts the indepen-
dence of the discipline in general and of the “distin-
guished” avant-garde architect in particular. This
proclamation of disciplinary closure, in terms of autonomy
and decision-making and the framing of design as “not
prefigured or constrained” along the lines of the notion of
occupational closure, is, at the least, debatable. Arguably,
political influence is exercised even on high-profile projects
by external decisions, such as the implementation and
enforcement of building regulations, through invitations of
practices to participate in and submit proposals to design
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competitions, and through the selection and funding of
winning designs.

In any case, Shumacher appears to interpret the notion
of “systemic closure” as being isolated from external in-
fluence. He moves ondapparently to legitimise the
rejection of external influencedby explaining the design
process in terms of the interpretation of “systemic closure”
as proposed by Maturana and Varela (1992, p. 89), and
appropriated later by Luhmann (1995, p. 118), which de-
scribes systems whose outputs affect them as inputs,
resulting in circularly causal feedback loops by which sys-
tems may respond to effects of their own (past) actions,
i.e., self-regulate. For instance, Schumacher refers to “a
certain degree of circularity between the problem and its
solution” (Schumacher, 2012, p. 332). In essence, Schu-
macher uses the circular relationship between problems and
solutions in the design process to then put forward an
argument for the independence of the (avant-garde) archi-
tectural professiondseemingly, a conflation of two
different interpretations of the term closure, which may
coincide in particular instances without necessarily being
causally connected. Figure 13 shows the first author’s visual
interpretation of this description and Fig. 14 shows the
Fig. 13 Visual interpretation of Thesis 39 depicting two in-
terpretations of the term closure.

Fig. 14 Placement of the merits identified in Thesis 39 in this
study’s the two-by-two matrix.
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placement of the merits identified in the two-by-two ma-
trix. With this transition, Schumacher switches from offering
a descriptive theory (describing observable phenomena) to
offering a prescriptive theory (putting forward value-laden
assertions).

Furthermore, in the opening sentences of the sampled
passage, Schumacher draws a parallel between the “lack of
determinate constraints” in architecture and the creative
process in composing music. According to Walter Reitman
(1966, cited in Schumacher, 2012), musical composition
(despite its complexity) has minimal inherent constraints,
with the primary one being the final product. For the
architectural domain, Schumacher quotes Herbert Simon,
(1973, p. 189) dictum whereby “the more distinguished the
architect, the less expectation that the client should provide
the constraints.” By advocating for the absence of con-
straints in the design process, Schumacher, with this quote,
not only reinforces his line of reasoning but also seems to be,
at least in part, romanticising the discipline of architecture.
Although he claims to provide an “all-encompassing sys-
tematization of architecture, coherently embedded with
Luhmann’s all-encompassing theory of social systems”
(Schumacher, 2011, p. 19), Schumacher’s view fails to
resonate with the vast majority of professionals in the field.
Schumacher’s architectural theory seems to disregard ar-
chitects who are not considered “distinguished.”
Conversely, Luhmann presents his autopoiesis as a macro-
level theory of society (Scott, 2021), encompassing “the
entire range of deviance, of deviant behaviour, of crimi-
nality and of dysfunction” (Luhmann, 2013, pp. 3e4).
Therefore, Schumacher’s view deviates from the portrayals
of autopoiesis in social systems in which Luhmann produced
a metalanguage that neutrally allows talking about social
processes at large instead of propagating his own conception
of such processes.
5. Observations and reflections

As discussed above, this project was prompted by the lack of
clarity on the appropriation of the theory of autopoiesis in
The Autopoiesis of Architecture. To untangle this appropri-
ation, we developed and employed a text analysis method.
By superimposing the findings of 16 sampled passages into a
single two-by-two matrix, we established an aggregate
pattern of language use, its merits, and the respective
beneficiaries of theory appropriation. This resulted in a
detailed yet graphically simple summary facilitating the
analysis and reflection of the insights generated by this
study. With this unified diagrammatic summary (see Fig. 15)
and a tabular summary of the findings (see Fig. 16), we are
now positioned to untangle this appropriation.

In our reading, the two volumes of The Autopoiesis of
Architecture do not commit to clear professional and cre-
ative practice, or academic research. In its explicitly stated
motivations, its rhetoric, theoretical foundation, and lit-
erary format, The Autopoiesis of Architecture appears to
be grounded in academic research, setting out its aims at
the beginning of Volume I as being to perform “a compre-
hensive discourse analysis of the discipline [of architecture
. in] an effort towards theoretical systematization”
(Schumacher, 2011, p. xi). Ultimately, The Autopoiesis of



Fig. 15 Superimposition of each sampled reference to the
theory of autopoiesis in a single two-by-two matrix that es-
tablishes an aggregate pattern of language use, its merits, and
the respective beneficiaries of theory appropriation across all
the samples taken from Schumacher’s two volumes of The
Autopoiesis of Architecture. Fig. 16 Tabular summary of our findings, comprising the

possible modes of language use, its merits, and the respective
beneficiaries of theory appropriation for each sampled
passage.
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Architecture emerges as part of an agenda set for a com-
munity of architectural practitioners, concluding towards
the end of Volume II with a call to “join Parametricism’s
drive to conquer the mainstream of world architecture!”
(Schumacher, 2012, pp. 735e736). Transitioning gradually
between the theoretical description of the architectural
profession and a value-laden agenda-setting for the pro-
fession of architecture, The Autopoiesis of Architecture
demands the open-mindedness and tolerance with which
creative designers approach and embrace potential inspi-
ration. In our reading, in other words, The Autopoiesis of
Architecture speaks the language of academic research
while serving the professional agenda of its author, and it
appears it would be most likely appreciated by designers
who are prepared to forego critical rigour in their open-
minded pursuit of creative stimulation. To exemplify how
Schumacher performed this transition, we focus here on
three key instances in which we found ambiguity and
equivocation to be at play in The Autopoiesis of Architec-
ture. Specifically, we focus on the following paragraphs in
our reading of Schumacher’s use of the terms architecture,
theory, and closure.

The first of the three terms we found ambiguous in The
Autopoiesis of Architecture is the term architecture.
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Generally, the term may refer to physical objects and
building structures, the process of designing such objects
and structures, and the profession engaged in this process.
In The Autopoiesis of Architecture and elsewhere, Schu-
macher uses the term architecture primarily in accordance
with the latter interpretation. Based on his adoption of
Luhmann’s theory of autopoiesis, he uses the term to refer
to the social subsystem of architecture and, more specif-
ically, to “The total mass of communications that consti-
tutes this autopoiesis compris[ing] diverse items such as
sketches, drawings, cad files, renderings, buildings and
photographs of buildings that all circulate as communica-
tions” (Schumacher, 2011, pp. 2e3). While Schumacher
(2011, p. 35) explicitly distinguishes this interpretation of
architecture from “mere building,” somewhat confusingly,
“buildings” (i.e., physical objects and building structures)
are included in his list of communication media, provided
that their production is “marked by radical innovation and
theoretical argument,” whereas vernacular architecture is
explicitly excluded (Schumacher, 2011, p. 3, 35).



G. Sánchez Sotés, T. Fischer and C.M. Herr
Schumacher clarifies his use of the term architecture
repeatedly. Yet, given the wealth of earlier appropriations
of natural-scientific theory to describe various aspects of
(the design processes underlying) the built environ-
mentdusing terms such as metabolism, symbiosis, catal-
ysis, homeostasis, co-evolution, and autopoiesisdreaders
approaching The Autopoiesis of Architecture can be ex-
pected to anticipate a treatment along similar lines. We,
for one, expected a biological explanation of the dynamics
of the (vernacular) urban environment.

The second of the three terms we found ambiguous in
The Autopoiesis of Architecture is the term theory.
Ostensibly, Schumacher puts forward a “unified,” “all-
encompassing,” “theoretical systematization” of (the
discipline of) architecture, “as [a] general theory of ar-
chitecture with the ambition to become available as self-
description of architecture within architecture”
(Schumacher, 2011, p. xi, 4, 59). By adopting Luhmann’s
theory of communication systems, Schumacher positions
The Autopoiesis of Architecture in the context of academic
theory development. He does so in scholarly, academic
prose, describing his approach as a “comprehensive
discourse analysis,” suggesting the discourse provides a
correspondingly rigorous, value-free theoretical description
of the discipline with broad applicability. However, Schu-
macher puts forward his theory to shape and structure what
is perceived: “Theory is no reflection of the given order of
the world. Rather, it is a designed apparatus to give order
to the phenomena we experience” (Schumacher, 2011, p.
5). Accordingly, Schumacher offers little in the way of
verifiable examples of the “discourse” he claims to analyse.
On the contrary, he states that “the ‘empirical basis’
offered [in The Autopoeisis of Architecture] has the status
of an invitation to the reader to test the proposed concepts
and theorems against his/her own immediate observations
and experiences within the field of architecture. The actual
‘empirical’ origin of the theory stems from the author’s
[Schumacher’s] own accumulated observations and
browsing journeys into this reservoir” (Schumacher, 2012,
p. 5). As a line of reasoning, in our view, this statement
resembles both an appeal to trust as well as an argument
from authority. As an approach to empirical substantiation,
it appears to seek agreement more than it seeks improved
understanding or improved practice.

The third term we found ambiguous in The Autopoiesis
of Architecture is the term closure. According to Maturana
and Varela (1992), a system is organisationally closed when
its output affects the system as an input, resulting in a
circularly causal feedback loop by which systems may
respond to the effects of their own (past) actions, i.e., self-
regulate. However, the term “closure” is sometimes
misunderstood as describing isolating effects of systemic
boundaries that (supposedly) prohibit systems from inter-
acting with their environments and render them indepen-
dent from their contexts. This misunderstanding has been
clarified by multiple authors, including Varela and Goguen
(1978) and Fischer (2019). Schumacher seemingly con-
flates these two understandings. In multiple places, he
describes closure in the architectural profession both
consistently with its systems-theoretical definition respon-
sive to its own outputs, and in other places, inconsistently
with its systems-theoretical definition that is more aligned
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with Weeden’s (2002) notion of occupational closure as
independent from external influences.

The superimposition of references to autopoiesis in the
single two-by-two matrix shown in Fig. 15 indicates that the
connections Schumacher draws between architecture and
autopoiesis do not adhere to a uniform use of language.
Instead, the use of language in the sampled passages ranges
across literal, metaphorical, analogical, similised, and
metonymical modes. This mix of the figurative and literal
use of language, while evocative and inspiring from a cre-
ative point of view, is challenging to grasp from a more
formal academic viewpoint. The merits of Schumacher’s
references to autopoiesis, likewise, range across the full
spectrum of motivations for theory appropriation proposed
by Ostwald (1999). Yet, in our reading, a considerable
portion of these merits fall into the obfuscating, legiti-
mising, and equalising categories, in relation to which
Ostwald (1999, p. 67), building upon Sokal and Bricmont
(2003), stated: “nothing productive can result from ap-
propriations motivated for these reasons.” Appropriations
of these kinds tend to benefit the author rather than
facilitating a clarity of understanding on the part of the
reader. While Schumacher relies explicitly on Luhmann’s
theory, Fig. 15 also shows that a considerable portion of the
connections he draws between architecture and autopoi-
esis appears to relate to, or at least does not preclude
relating to, biological systems rather than exclusively
aligning with social systems.
6. Implications and contributions

With the analysis of Schumacher’s The Autopoiesis of Ar-
chitecture presented in this study, we condensed a theory
of architecturedbased on earlier theories of biology and
communications, and totalling well over 1100 pagesdinto a
single diagram. This work resulted in findings with relevance
and implications for design practitioners and academics in
general, and for architectural designers coming to terms
with figurative and evocative language in the context of
rigorous academic research in particular. It shows that
Schumacher employed varying modes of language use to
reference both prior instances of autopoiesis to achieve
merits for his theory appropriation, which in many cases
benefit the author rather than his readers. We hope these
findings may serve as signposts for others seeking to engage
with Schumacher’s appropriation of the theory of autopoi-
esis or theory appropriation in architecture more generally.

This study presents a compact review of the biological
theory of autopoiesis and two subsequent appropriations in
social science and architecture e most notably in sociology
by Luhmann and, based on that, in architecture by Schu-
macher. The review illustrates how theory appropriations in
architecture can be concatenated. Furthermore, the
particular theory appropriation examined in this study
demonstrates the usefulness of Ostwald’s (1999) catego-
risation of motivations (which we refer to as merits) for
analysing theory appropriations in architecture. In this
study, we extended Ostwald’s framework by also taking the
modes of language use into account, showing the multiple
and multi-layered language uses and merits of theory
adoption that can be at play in theory appropriations. For



Fig. 17 Visual overview of the text analysis method proposed
in this study.
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example, Schumacher literally leans on Luhmann’s theory
of autopoiesis to explain some features of the discipline of
architecture while at the same time alluding to Maturana
et al.’s theory of autopoiesis to implicitly legitimate his
arguments through metaphorical allusions. This study thus
builds on prior work on theory appropriation to further
develop and interrogate Schumacher’s theory appropriation
as well as the methodological means available for such
purposes.

Furthermore, while the findings obtained from our
analysis of the sampled passages of The Autopoiesis of
Architecture are necessarily limited to our interpretation
of Schumacher’s appropriation of autopoiesis and, by
extension, to the linguistic specificity and discursive
context of his architectural theory, we offer the method
presented here as a viable analytical framework to guide
the analysis of the merits offered by other appropriations of
scientific theories in architecture. Figure 17 outlines the
text analysis proposed in this study.

The analytical approach presented here is thus offered
to support the field of architecturedwhile also being
potentially extendable to other creative disciplinesdfor
scrutiny, potential adoption, application, or further devel-
opment by others. Further research is required to gener-
alise the methodology used in analysing Schumacher’s
theory of theory appropriation from a rigorous academic
design research perspective.

This study has also shown that the relationship between
professional practice and creative studio design, on the one
hand, and rigorous academic research, on the other hand,
is asymmetrical regarding the possibilities of mutual theo-
retical enrichment. Concepts of formal research, including
natural-scientific theories, can enter and contribute to
professional and creative endeavours with relative ease.
Vague, ambiguous and informal concepts of professional
and creative practice, however, cannot enrich or be eval-
uated on formal academic grounds with similar ease. We
hope that this study will help other researchers, especially
those with studio design backgrounds and those at the
beginning of their academic research careers, to appre-
ciate the asymmetry between both sides of our discipline.
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In particular, it may help such researchers to contextualise,
evaluate, and appreciate the extent to which the figura-
tive, “designerly” reasoning of architectural practice and
the literal, rational reasoning of academic research may (or
may not) justifiably inform and enrich each other.
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eines Lügners. Carl Auer Systeme Verlag, Heidelberg.

Forty, A., 1999. “Spatial mechanics”: scientific metaphors in ar-
chitecture. In: Galison, P., Thomson, E. (Eds.), The Architecture
of Science. The MIT Press, Cambridge and London, pp. 213e233.

Forty, A., 2000. Words and Buildings: A Vocabulary of Modern Ar-
chitecture. Themes and Hudson, New York.

Gill, R., 2000. Discourse Analysis. Sage, London, pp. 172e190.
Horvath, A.S., 2022. How we talk(ed) about it: ways of speaking

about computational architecture. Int. J. Architect. Comput.
20, 150e175.
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