
Frontiers of Architectural Research 14 (2025) 1750e1779
Available online at www.sciencedirect.com

ScienceDirect

journal homepage: www.keaipubl ishing.com/foar
RESEARCH ARTICLE
A constructal poly-narrative of architectural
and urban practices and theories across
history

Lazaros Mavromatidis
ICube Laboratory, UMR 7357, Department of Mechanics, Civil Engineering and Energetics TeamdGCE,
CNRS, University of Strasbourg, INSA Strasbourg, Department of Architecture, Architecture Specialty,
Strasbourg 67084, France
Received 14 January 2025; received in revised form 8 March 2025; accepted 20 March 2025
KEYWORDS
Constructal law;
Speculative realism;
Architectural
philosophy;
Irreduction;
Complexity;
Poly-narrative
E-mail address: lazaros.mavromati
Peer review under the responsibili

https://doi.org/10.1016/j.foar.2025.0
2095-2635/ª 2025 The Author(s). Pub
article under the CC BY-NC-ND license
Abstract The history of architectural and urban practices reflects humanity’s enduring quest
to comprehend and shape its environment, often through the lens of unifying meta-narratives.
This paper critiques the tendency to seek cohesive frameworks, drawing from Graham Har-
man’s speculative realism and Bruno Latour’s “Principle of Irreduction,” which challenge hier-
archical structures in understanding reality. These perspectives underscore the irreducibility
and multiplicity of existence, advocating for a paradigm shift that resists determinism and em-
braces open-endedness. In this context, Adrian Bejan’s constructal law offers a compelling
alternative for interpreting architectural and urban forms. Constructal theory conceptualizes
form and design as evolutionary responses to flow systems, framing architecture as an active
participant in the dynamic interplay of environmental, social, and temporal forces. This
perspective encourages a reevaluation of architectural practices not as definitive solutions
but as iterative processes that engage with complexity and contingency. By integrating con-
structal theory with contemporary philosophical critiques, this article proposes a poly-
narrative of architecture and urbanism that aligns with the fluidity and multiplicity of modern
existence. It argues for a departure from static frameworks toward adaptive methodologies
that acknowledge the interconnectedness of actors, scales, and temporalities. Ultimately, this
approach reframes design as a dialogic process, fostering resilience and innovation in confront-
ing the uncertainties of a rapidly evolving world.
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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such that it provides easier and greater access to what
flows.”

Professor Adrian Bejan, the Constructal Law first principle
statement, 1995.

“If the essentials of architecture lie in spheres, cones
and cylinders, the generating and accusing lines of these
forms are on a basis of pure geometry.”

Charles-Édouard Jeanneret “Le Corbusier”, Towards a new
architecture, pp. 39e40, 1931.

“Architecture is a hazardous mixture of omnipotence
and impotence. It is by definition a chaotic adventure .
In other words, the utopian enterprise.”

Rem Koolhaas, S, M, L, XL, 1997.
1. Prelude: rethinking ontology, agency, and
relational coexistence

The history of architectural thought, much like humanity’s
broader intellectual engagement with nature, is marked by
contradictions, evolving paradigms, and the persistent pur-
suit of a unifyingmeta-narrative (Agamben, 2004;Alexander,
2010; Ingold, 2013; Ingraham, 2023; Jaramillo, 2022;
Jørgensen and Phillips, 2002; Luhmann, 1995a,b; Malafouris,
2013; Morton, 2009; Sumantri and Stewart, 2021; Venturi,
1977; Walter, 1988). Architecture, as an expression of
human consciousness, is not a mere theoretical abstraction
towhich practice is appended as an afterthought; rather, it is
the embodiment of an operative, active reasondone that
materializes itself through tectonic articulation, spatial or-
ganization, and thenegotiationof thebuilt environmentwith
human experience and ingenuity. Yet, architectural praxis is
not solely concerned with the manipulation of matter and
form; it is, in equal measure, a reconfiguration of human
behavior, social relations, and existential conditions. The
1 According to Bruno Latour, “nothing is, by itself, either reducible
translation, and resistance, but never pure equivalency.
2 Idiolect refers to the unique linguistic style, vocabulary, and speec

background, and cognitive tendencies. It represents a micro-level varia
within the same dialect or linguistic community. Ontological idiolect
manner of articulating the nature of being, existence, and reality. It en
metaphysical presuppositions through which ontology is constructed and
patterns, an ontological idiolect marks a distinct way of engaging with
and understood within a given philosophical paradigm. Ontological idiole
to a distinct mode of articulating architectural beingdone that moves
relational, and socio-symbolic framework. Castoriadis’ concept of the i
ever-evolving social signification rather than a fixed object. Latour’s a
and nonhuman agents, framing architecture as a contingent and perf
speculative realism, foregrounds the unconscious dimensions of archit
shaped by ideological structures. Together, these perspectives constru
backdrop nor a purely technical endeavor but an active, contested field
architecture, ontological idiolect (later in this paper) refers to the disti
or architectural practice. It embodies a unique design vocabulary shap
commitments, distinguishing one architect’s work from broader stylist
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architect, therefore, does not merely construct edifices but
reconstitutes modes of dwelling, shaping the ontological
fabric of inhabitation itself.

A new architectural paradigm emerges insofar as it
reconfigures the relations between productive activity, its
means, and its objectdwherein technique is neither a mere
instrument nor a neutral vehicle of form-making but rather
an actant within a broader ontological framework. Technical
ideas, in this sense, function as predicates rather than
autonomous prime movers, for to ascribe them an uncondi-
tioned determinacy would be to reduce architectural history
to a theorem of self-contained evolution, a myth of imma-
nent technical progression. Thedilemma, then, is this: either
one accepts the illusion of a self-sufficient technological
rationality, positing technique as an explanatory absolute, or
one embeds it within the actantial framework of social re-
ality, where it ceases to enjoy an a priori privilege. Yet, if the
latter, the logic of determination dissolves into an open-
ended chain of causalities, where no single factor retains
primacy “in the final analysis.” Engels’ formulation, inwhich
the superstructures (such as architectural objects) react
upon the infrastructures (nature) yet remain determined by
them, collapses under the weight of its own paradox, for
within a non-reductionist ontology, no ultimate explanatory
factor can be localized (Castoriadis, 1975).

�Zi�zek’s (2023, 2020, 2006) critique of Harman’s specu-
lative realismdparticularly its latent “panpsychist” ori-
entationdforegrounds this tension, exposing the
irreducibility of existence itself, much like Latour’s rela-
tional ontology theory (Latour, 1991; Latour and Yaneva,
2012; Rudolf and Mavromatidis, 2021), where agency is
not hierarchically distributed but is dispersed across the
entire field of architectural becoming. In Latour’s
framework (1991), a radical nominalism emerges: every-
thing occupies the same ontological plane (ontological in
Aristote’s terms (Aristote, 1908)), from ideas to objects,
from living entities to inert matter, from animate to inan-
imate nature.1 This ontological idiolect2 refrains from
granting privileged status to any category of architectural
being, thereby rejecting hierarchical distinctions based on
essences or inherent substances (Mavromatidis, 2025;
Rudolf and Mavromatidis, 2021). Reality, under Latour’s
or irreducible to anything else,” nevertheless, there’s mediation,

h patterns of an individual, shaped by personal experience, social
tion within language, distinguishing one speaker from another even
in philosophy refers to an individual or school of thought’s unique
compasses the specific terminologies, conceptual frameworks, and
expressed. Just as linguistic idiolect distinguishes individual speech
fundamental existential questions, shaping how reality is theorized
ct, in the context of Castoriadis, Latour, and �Zi�zek’s thought, refers
beyond static ontologies of form and function toward a dynamic,

maginary institution challenges architecture to be understood as an
ctant-network ontology dissolves rigid distinctions between human
ormative assemblage. �Zi�zek, through his critique of ideology and
ectural meaning, revealing how built environments shape and are
ct an ontological idiolect wherein architecture is neither a neutral
of becomingdsimultaneously material, symbolic, and political. In

nct formal, spatial, and material language of an individual architect
ed by personal philosophy, contextual influences, and theoretical

ic or typological conventions.



4 Ilya Prigogine’s proposition in Order out of Chaos is that hu-
manity can engage in a “successful dialogue with nature” devoid of
tragedy. This point of view offers a compelling reimagining of our
relationship with the natural world. This concept challenges the
entrenched anthropocentric paradigm of domination and control,
suggesting instead a reciprocal and cooperative dynamic that aligns
human endeavors with the inherent complexity and dynamism of
natural systems. Rooted in the principles of thermodynamics and
systems theory, Prigogine’s vision advocates for epistemological
humility and an acknowledgment of the nonlinear, emergent be-
haviors that characterize ecological and physical processes. While
this notion is both visionary and timely in the context of global
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(1991) “Principle of Irreduction”, is constituted by
actorsdeach with its own modal valuesdinteracting on an
egalitarian stage without subordinating one to the other
(Rudolf and Mavromatidis, 2021).

Latour’s (1991) philosophy, thus, repudiates the notion
of unchanging essences or foundational kernels that un-
derpin identity. Beings are not assigned primacy or deri-
vation; there are no Platonic ideals in a transcendent realm
casting shadows on an imperfect world. Instead, all enti-
tiesdwhether material, conceptual, or abstract (Aristote,
1908)dexist in mutual inclusion, continuously shaping and
reshaping the spatiality of their interactions. The reality
they inhabit is not stratified into spectatorial levels of pri-
mary or secondary importance but is understood as a fluid
sociolect of existence,3 where relationships rather than
hierarchies determine significance and increase the flow.

The fundamental challenge, then, is how to conceive of
architecture and urban design as an ontological act that both
navigates and articulates the volatile, indeterminate dy-
namics of the world without reducing its multiplicity to an
anthropocentric predicate. Within an actantial framework,
architectural elementsdwhether formal, volumetric, or
systemicddo not exist as autonomous objects inscribedwith
intrinsic meaning but emerge relationally in an autopoietic
manner, contingent upon their socio-historical field of
signification (Mavromatidis, 2025). History, as the domain in
which meanings are embodied, does not function as a closed
system of signification; rather, it operates as an open-ended
matrix wherein each architectural and technical fact exists
only in reference to an expansive network of other predi-
cates. No architectural form, no technical operation, can be
assigned a fixed or self-sufficient meaning when abstracted
from the socio-material reality in which it is embedded.
Meaning is not inherent but constituted through relational
ontologies, where architecture is neither a passive container
nor a determined effect but an active mediator in the
unfolding interplay of social, political, scientific and mate-
rial forces. Thus, how can concretely architecture and urban
design construct intellectual and practical frameworks that
engage with the vast and unpredictable dynamics of the
world without succumbing to the anthropocentric subjuga-
tion of its elementsdwhether formal, volumetric, or sys-
temicdor reducing its inherent complexity to rigid syntactic
trees and deterministic diagrams of interpretation
(Eisenman, 2001; Ingraham, 2023; Iturbe, 2019; Im, 2017;
Iglesias and Bernardo, 2022; Muthesius, 1994; Nye, 1994;
Perez-Gomez, 1983; Valen, 2016; Van Diepen et al., 2019;
Von Fischer, 2017)? The spatiality of these frameworks must
remaindthrough architecture and urban design-fluid and
responsive, avoiding the ossification of hierarchical static
modes and frameworks of understanding (Turak, 1970;
3 Sociolect of existence refers to the shared conceptual and
expressive framework through which a particular social group ar-
ticulates and understands the nature of being. It encompasses the
collective metaphysical, cultural, and ideological assumptions that
shape how reality is perceived, constructed, and inhabited. In ar-
chitecture, this concept extends to the ways in which built envi-
ronments embody and reinforce specific existential
orientationsdwhether through spatial organization, material
choices, or symbolic structuresdthus encoding a collective mode
of dwelling and relating to the world.
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Trummer, 2019; Waldheim, 2019; Whiteley, 2002; Wlaszyn,
2011; Youssef, 2017; Zhang, 2022; Zion, 1998).

From a philosophical perspective, �Zi�zek (2006, 2020,
2023) articulates an alternative through what he describes
as a disciplined dialogue with nature, yet to what extent
can architecture itself be subsumed within this paradigm?
To what extent does architectural materiality lend itself to
such a treatment without collapsing into an essentialist
ontology? If architecture is to be understood as an active
predicate within an actantial frameworkdrather than a
passive reflection of external determinantsdits role in
structuring spatial production and, by extension, urban
relations cannot be conceived as a univocal or trans-
historical condition. The claim that architecture has uni-
versally determined spatial and urban relations
presupposes an underlying homogeneity in the articulation
of human activities across all societies, as well as the
assumption that technology, science, and economy exist as
discrete, separable domains of agency. Such an assertion
dissolves when confronted with the ontological entangle-
ment of architectural production within a broader sociolect
of existence, where meaning is neither fixed nor reducible
to a single causal factor. Within this framework, architec-
ture manifests not as a monolithic determinant but as an
evolving idiolectdan individuated yet relational mode of
signification that emerges through historically specific me-
diations of material, symbolic, and socio-political forces.

This new dialogue necessitates, hence, an active refusal
of the “tragic” meta-narratives4 that depict ecological
collapse as an inevitable endpoint (Prigogine and Stengers,
1984). Instead, it advocates for a relational ethos
(Cornford, 1937) that foregrounds coexistence, interdepen-
dence, and mutual influence. Such an approach requires
more than technological and architectural ingenuity
(Mavromatidis, 2024a, 2024b); it demands a profound reor-
ientation of philosophical theoretical and scientific idio-
lectes. This includes embracing the irreducibility of nature
akin to Latour’s vision (1991), acknowledging the limits of
environmental crises, it is not without its limitations. The meta-
phor of “dialogue” risks oversimplifying the asymmetrical and
often indifferent interplay between humanity and nature, while its
idealism may struggle against the entrenched structures of indus-
trial exploitation and unsustainable development. Furthermore,
the historical record of ecological degradation and resource-driven
conflict complicates the notion of avoiding tragedy, raising critical
questions about whether such harmony is feasible in practice or
merely aspirational. Nonetheless, Prigogine’s framework provides a
vital epistemic shift, urging societies to transcend reductionist
approaches and adopt a more integrative, adaptive posture toward
the natural world.
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human control, and cultivating modal values that prioritize
inclusion over dominion (Rudolf and Mavromatidis, 2021). By
engaging with these principles, we might envision a future
where frameworks of understanding are no longer predi-
cated on dominance, omnipotence and separation but on a
relational spectatorial perspective that situates humanity
within the broader, egalitarian sociolect of existence
(Achten, 2019; Adam and Lee, 2015; Adams, 1997;
Alexander, 2018; Algra, 2016; Alford, 2017; Armstrong, 2009;
Teasdale, 1999b; Tesnière, 1959).

However, in all books of theory and history of architec-
ture, the intellectual legacy of humanism rests on a deep
division between the human and the non-human, the
animate and the inanimate nature (Ingraham, 2023). This
separation enabled the rise of modernity’s utilitarian
approach to nature through architecture and urban design
(Bardt, 2022; Brunham, 1970; Cho, 2018; Cubbin, 2016;
Freigang, 2018; Vale and Vale, 2016; Warren, 1965; Wheeler,
2016; Wiryomartono, 2012; Zimmermann, 2017), where for-
ests became timber, rivers became energy, and ecosystems
became commodities and struck geometry dominates the
landscape. Even the aesthetics of nature, encapsulated in
Kant’s “sublime”, reinforced and perpetuated this division
through centuries (Crawford, 2013; Di Robiland, 2018;Dusek,
2006; Ingraham, 2023; Morgan, 2017).

For Kant, nature’s vastness overwhelmed human percep-
tion, yet the faculty of reason restored a sense of mastery,
transforming the sublime into an experience of dominion. In
architecture, however, who is the speaking subject? The
discourse on architecture is never neutral; it is always artic-
ulated by a historically situated subjectdembedded within a
specific period, class, and sociolect. This very condition,
which enables historical knowledge of architecture, simulta-
neously precludes the possibility of a fully transparent or
totalizing understanding, for such knowledge is itself a his-
torical predicate, inscribed within the very ontological
structures it seeks to interpret. Architectural discourse does
not stand outside history but is an actant within itdits claims
to objectivity are always mediated by the socio-material
contingencies from which they emerge. Yet this does not
entail a descent into skepticism or naive relativism, where all
architectural thought is reduced to mere opinion or self-
referential expression. Rather, it demands an epistemic vigi-
lance, wherein the actantial framework of architectural
thought must continuously interrogate its own predicates,
disclosing the ideological, technological, scientific and onto-
logical conditions that shape it. While architecture is never
purely autonomous, it is not reducible to passive reflection; it
operates as an active force within the social and material
field, structuring the conditions of experience while simulta-
neously being restructured by them. Thus, architectural
ontology is neither fixed nor transparent but an evolving dis-
coursedone that both produces and is produced by the his-
torical realities in which it is inscribed.

Nevertheless, this framing of nature as an “other” to be
observed, categorized, and controlled ignores the deep
entanglement between humanity and the environment. The
“Anthropocene” makes this entanglement undeniable. Ac-
cording to a high number of scientific reports, the atmo-
sphere bears the imprint of human activity; the oceans
warm and acidify; species vanish at rates unprecedented in
geological history natural hazards reveal a series of
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shockingly mistaken assumptions that we hold about ur-
banism and architecture. Nature is no longer an external
stage upon which human dramas unfold but an active
participant in a shared planetary system (Duempelmann,
2010; Franssen et al., 2022). This shift challenges the hu-
manist legacy of detachment, forcing a reevaluation of
what it means to be human. As Linnaeus (1735) suggested,
humanity’s self-definition depends on the mirror of reflec-
tion, but this mirror must now encompass not only the
human face but also the ecosystems, species, and
geophysical processes that shape and sustain life. Linnaeus
(1735) introduced the concept that we may name nowadays
relational coexistence.

Relational coexistence underpins a specific framework,
emphasizing that no form exists in isolation. Architectural
spaces and urban environments are inherently relational,
shaped by the flows they accommodate and the forces they
resist (Baciu, 2021, 2023, 2024, 2025). This perspective
dissolves the boundary between natural and artificial sys-
tems, framing human-made structures as continuous with
the animate and inanimate processes that govern all exis-
tence (Bardt, 2019; Brennan, 2019). The ontology of form
thus shifts from being a static representation to a dynamic
interplay, where geometry and syntax evolve as autopoietic
expressions of systemic adaptation (Mavromatidis, 2024a,
2024b, 2025).

In order to rethink ontology and relational coexistence
of architecture and urban design, the author will employ
Adrian Bejan’s constructal law, that is a universal law of
nature (Bejan and Errera, 2016; Bejan and Lorente, 2011,
2011b, 2012). The constructal law, introduced in 1996 and
formalized in 1997, proposes a profound rethinking of
design and form generation across animate, inanimate, and
human-made systems (Bejan, 2020a, 2020b, 2022, 2023,
2024). It establishes a unifying first principle, asserting that
for a finite-size flow system to persist (to live), its config-
uration must evolve to enable progressively easier access to
flows (Bejan, 2006, 2020a, 2020b, 2022, 2023, 2024).

This proposition advances a fundamental ontological
claim: the primacy of flow in shaping architectural exis-
tence, where spatial configurations exceed the subjective
intentions of their creators, emerging instead as the
necessary expressions of an irreducible principle governing
relational coexistence (Bruner, 1990; Mavromatidis, 2024a,
2024b). Within this actantial framework, architectural form
is never static; it is a dynamic predicate of intersecting
material, social, and cultural currents (Bejan and Lorente,
2010, 2024; Bejan and Errera, 2017; Bejan and Charles,
2024; Reis, 2011). Just as only beings embedded in nature
can raise the problem of a science of nature, so too can
architecture only be theorized by historical beings who, as
participants in history, necessarily produce and inhabit its
structures. Architectural knowledge is thus never external
to its object; it cannot position itself as a detached
observer contemplating a finished corpus, for architecture,
like history, is an open systemdan evolving sociolect
inscribed within irreversibility and entropy.

There exists a tacit presupposition that an architecture
grounded in formal autonomy and objecthood is meta-
physical, whereas an architecture predicated on perform-
ativity, relationality, and systems thinking somehow
transcends this conditiondconstituting an unequivocal
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epistemic shift that resolves the limitations of its prede-
cessor. Yet, regardless of how one conceptualizes archi-
tectural metaphysics, the author claims that such an
assumption cannot be taken for granted. The transition
from a representational paradigm to one that embraces
flow, entropy, and irreversibility does not, in itself, escape
the ontological conditions that define architecture as a
mode of praxis. Just as a philosophy of language does not
necessarily surpass a philosophy of consciousness, an
architectural discourse oriented toward ecological and
systemic processes does not inherently displace the radical
imaginary that animates the field. Rather, the challenge
lies in articulating an architectural praxis that does not
merely substitute one determinism for another but instead
navigates the continuous unfolding of spatial, material, and
energetic configurations within the current of nature’s
irreducible complexity. If refusal and negation alone are
insufficient to account for artistic and architectural work,
then equally, the instrumentalization of architecture as a
medium of communication or “optimization” risks reducing
it to a functionalist paradigm. As Heidegger warned of
Erlebnis as the element in which art perishes (1971),5 so too
must architecture resist becoming a mere vehicle for the
transmission of predetermined meanings, instead
embracing its role as an active participant in the ongoing
negotiation between matter, temporality, and the radical
imaginary of space.

This condition engenders a twofold supersession. First, a
dialectic unfolds within architectural history, wherein suc-
cessive paradigms, despite their internal ruptures, remain
relationally bound (Fig. 1). Styles, technologies, and spatial
orders do not replace one another in isolation but operate
within a continuous system of predicates, in which each
new articulation suppresses while preserving what came
before (Fig. 1). The present, as a supersession of the past,
retroactively reveals what past architectures could not
fully apprehend within their own epistemic and material
conditions (Fig. 1). This dialectical structure is, in essence,
Hegelian, where architectural thought develops not as an
accumulation of discrete forms but as the unfolding of an
immanent logic. Whether this movement is read through
Hegelian logos or Marxian material production is secondary
according to Castoriadis (1975); in both, architectural
evolution is marked by successive structural trans-
formationsdeach moment exceeding, yet never fully
escaping, the conditions of its emergence (Fig. 1).

Yet this dialectic is not infinite de jure. Its trajectory is
inscribed within entropydthe dissipation of architectural
orders, the irreversibility of spatial transformations, the
material exhaustion of built environments (Fig. 1). No
paradigm sustains itself indefinitely; the very constructal
flowing forces that constitute architecture as a system of
meaning and production simultaneously render it contin-
gent, fragile, and subject to decay. The challenge, then, is
not merely to theorize architecture as a historical actant
5 Martin Heidegger warned that Erlebnis (lived experience) re-
duces art to mere subjective experience, stripping it of its onto-
logical depth. In his view, when art is consumed as a fleeting
personal impression rather than revealing truth (in Greek alήqεia
that is read aletheia), it loses its ability to disclose being and
instead becomes aesthetic entertainment.
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but to recognize its entropic conditiondits inescapable
participation in a process where supersession is not merely
conceptual but material, where each architectural predi-
cate is both an articulation and an erasure (Fig. 1).

In nature, in many physical and information systems,
entropy tends to increase over time and eventually satu-
rate. This behavior is observed across various domains,
including thermodynamics, information theory, cosmology,
and statistical mechanics, and it finds profound resonance
in architectural theory when examined through the lenses
of the constructal actantial framework, irreversibility, and
predicate structures as they are illustrated in Fig. 1.

In thermodynamics, the second law states that in an iso-
lated system, entropy always increases or remains constant,
never decreasing. Over time, as energy disperses and equi-
librium is reached, the system attains maximum entropy,
beyond which no further increase occurs without introducing
external work. This irreversibility mirrors architectural pro-
cesses where initial design intentions give way to inevitable
transformationsdmaterials decay, spatial functions evolve,
and equilibrium is established in the built environment.
Similarly, in information theory, Shannon entropy describes
how, as data is transmitted or processed in a noisy channel,
entropy increases until uncertainty saturates, reaching a
threshold beyond which no further disorder can emerge. In
architecture, this aligns with the constructal actantial
framework, wherein spaces begin with a defined predi-
cateda structured set of functions and relationshipsdbut
gradually adapt as users introduce new variables. Over time,
the system stabilizes into a predictable state of usage, much
like information entropy reaches its upper bound.

The entropy of the universe increases as stars burn fuel
and matter spreads, and over cosmic timescales, entropy
may saturate when black holes dominate and eventually
evaporate. Similarly, the act of constructing and inhabiting
space follows an entropic trajectory: initial dynamism in
form and function gives way to a more static, irreversible
state where adaptation slows. Cities and buildings, once
fluid in purpose, eventually ossify into structures with finite
flexibility, echoing the universe’s thermodynamic destiny.
Many-body systems in statistical mechanics evolve toward
maximal entropy, where all accessible microstates are
equally probable. Architectural spaces follow a parallel
coursedinitially designed for specific predicates, they
gradually shift toward equilibrium as user behaviors redis-
tribute. The irreversibility of time and usage dictates that
buildings ultimately become an aggregate of their histories,
much like particles in a closed system settle into probabi-
listic uniformity.

Architecture, viewed through this entropic lens, is a
constructal actantial system in which spatial predicates
evolve toward maximal adaptation. The interplay of human
agency, material decay, and environmental forces ensures
an irreversible transformation of the built environment.
Much like the second law of thermodynamics, architectural
transformations cannot be undonedmaterials age, spatial
functions shift, and urban landscapes change irreversibly
over time. Furthermore, according to constructal theory,
architectural spaces evolve to facilitate easier movement
and adaptability, much like natural flow systems. Spaces
are actantial, meaning they mediate and respond to human
activity, technological shifts, and environmental pressures.



Fig. 1 Dialectical Flow of Architectural Evolution and Entropy. This flowchart illustrates the dialectical progression of archi-
tectural paradigms, showing how each new phase suppresses yet preserves previous forms within a continuous system of predi-
cates. This evolution is ultimately constrained by entropydthe material degradation, spatial irreversibility, and dissipation of
architectural orders. The constructal forces shaping architecture also render it transient, reinforcing its dual nature as both an act
of creation and decay. The flowchart is partially constructed using illustrations -drawing inspiration from Nesbitt’s diagram (1996)
illustrating the heuristic comparison of history, theory, and criticism-previously published and discussed in detail by Mavromatidis
(2024a, 2025), ª Lazaros Mavromatidis.
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Initially, they are designed with a structured intent, but as
users interact with them, unpredictability increases, lead-
ing to a gradual stabilization into a higher-entropy state.
Like a physical system reaching maximum entropy, build-
ings eventually settle into a steady state where change
slows, functions stabilize, and equilibrium is main-
tainedduntil shifting needs or a dynamic climate (i.e.,
extreme weather events) disrupt this balance, requiring
adaptation. This process, seen in both micro (individual
structures) and macro (urban settlements) scales, un-
derscores the universal tendency toward irreversibility,
1755
binding architectural evolution to fundamental laws of
entropy.

The failure to integrate this relational understanding in
design is vividly illustrated by natural hazards, which
expose critical weaknesses in environments designed as
static, isolated material constructs (Danaher, 2022;
Ingraham, 2023). These events reveal systemic breakdowns
in energy, information, and organization, demonstrating
the vulnerability of traditional architectural approaches
(Ingraham, 2023). Architects, often trained to conceive
built forms as fixed and self-contained, inadvertently

mailto:Image of Fig. 1|tif
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design structures that are ill-prepared to accommodate the
fluid and unpredictable dynamics of real-world conditions.
Buildings, cities, and symbols, along with the people who
inhabit them, are thus left perilously exposed to chaos. It is
neither realistic nor rational to expect architects to antic-
ipate every eventuality that an architectural work may
encounter over its lifespan (Coyne, 1999; Colomina, 2019;
Choi et al., 2021; Dieste, 1992). No building can inherently
possess the capacity to withstand every kind of sur-
prisedbe it extreme weather events, sudden shifts in
usage, or unanticipated demands for continual adaptation
to external boundary conditionsdif it is not designed with
an intrinsic relational capacity to facilitate the flow of both
animate and inanimate forces. This relational paradigm
underscores the necessity for a transformative approach to
design, one that recognizes forms not as static artifacts but
as fluid and responsive systems embedded within a network
of interactions. By aligning architecture with the principles
of relational coexistence, forms evolve as facilitators of
flow, resilient to the disruptions that inevitably arise in
dynamic environments.

In the past research, the author demonstrated that
architectural ingenuity, traditionally regarded as the
product of individual creativity or contextual constraints,
finds a more profound basis in this principle of flow opti-
mization under the lens of the constructal law
(Mavromatidis, 2018, 2019, 2020, 2023a, 2023b, 2024a,
2024b, 2025). The dessein of architecture, understood
through the lens of constructal law, emerges as an ongoing
negotiation with the ontological primacy of flow
(Mavromatidis, 2018, 2019, 2020, 2023a, 2023b, 2024a,
2024b). Architectural forms and urban patterns thus
become manifestations of a universal drive to optimize
accessdwhether for energy, movement, or human inter-
actiondcreating a synthesis between the material and the
relational (Moravansky, 1996; Mignonneau and Sommerer,
2008; Millais, 2015; Mindrup, 2021). In this paper, irre-
duction emerges as a critical concept: architectural form
cannot be reduced to aesthetics or functionality alone but
must be understood as the outcome of intertwined flows
that both define and are defined by their spatial configu-
rations (Hvattum, 1995). In this paradigm, the evolution of
form is not merely a response to external pressures but an
active autopoietic process rooted in the omnipotence of
flow (Mavromatidis, 2025). Patterns in architecture and
urbanismdsuch as networks of streets, the arrangement of
buildings, or the internal and external organization of
spacesdreflect the geometry of access, constantly recali-
brated to align with shifting currents (Giedion, 1959, 1970;
Günel, 2019). Architectural ingenuity, then, is not only a
creative endeavor but an ontological alignment with the
principles of flow optimization, where form emerges
inwardly as the resolution of competing relational demands
(Mavromatidis, 2024a, 2024b).

In this paper the constructal law provides also the
necessary epistemological framework that transcends
descriptive modeling and empirical constraints and offers
objectivism. It offers an explanatory scientific lens
(Giedion, 1959, 1970) that unifies diverse phenomena, from
the shape of river basins to the spatial organization of cit-
ies, under a single principle of flow-based evolution. By
doing so, it challenges reductive approaches and positions
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architectural and urban design as an integral aspect of a
universal ontology akin to Feyerabend’s epistemology
(2010). This shift invites a reimagining of the built envi-
ronment as a dynamic system where the forms are not
static creations but living responses to the irreducible im-
peratives of flow. Through its focus on relational coexis-
tence and irreducibility, constructal law redefines the
ontology of architectural form, situating it as a conver-
gence of omnipotent flows that perpetually shape and
reshape both the material and relational dimensions of
existence (Cho, 2020; Ciccarelli, 2016; Dayer, 2017;
Engholt, 2021; Groth and Mäkelä, 2016). This perspective
establishes a continuous and dynamic dialogue with nature,
rooted in a universal physical law (first principle) rather
than metaphysical abstraction. By aligning design with
these flows, constructal law provides a framework for un-
derstanding architecture as an active participant in the
evolving currents of life.

To date, both computational architecture (Carpo, 2011,
2012, 2017; Eilouti, 2019; Frampton, 1995; Frazer et al.,
2002; Gosselin et al., 2016; Gunes and Öztürk Kösencig,
2022; Hadid and Schumacher, 2011; Horvath, 2022;
Huijben and Van Der Ploeg, 2018; Huppatz, 2015) and its
countercurrentdmanifested in the construction of real
buildings in real spacesdremain tethered to essentialist
ambitions. These approaches often seek a recovery of
“objects-in-themselves,” an orientation reminiscent of
speculative realism. In contrast, this paper advocates, in
line with the philosophies of Graham Harman (Gage, 2015;
Ingraham, 2023) and Timothy Morton (2009), for an under-
standing of architecture and urban design as relational
networks (Ganczarek, 2018). These networks are not
reducible to mere objects but instead emerge as the
interwoven properties of life forms and their environments,
reflecting a world that is a non-totalizable plenitude of
unique and interdependent beings (Latour and Yaneva,
2012). Architectural ingenuity, from this vantage, is not
found in the imposition of predetermined forms or rigid
typologies (Mavromatidis, 2024a, 2024b). Rather, it
emerges through the recognition, amplification, and auto-
poietic orchestration of diverse flowsdmaterial, energetic,
cultural, and socialdthat define the relational fabric of
existence (Mavromatidis, 2025). By embracing this multi-
plicity, architecture becomes a medium through which the
profound interconnectedness of all systems is not only
acknowledged but celebrated, crafting environments that
resonate with the dynamic vitality of the world.

2. Materials and methods: posthumanist
paradigms in contemporary architecture and a
new syntax for nature

While the present paper adopts a narrative research
methodology, this choice is neither incidental nor merely
arbitrary but constitutes a critical epistemic stance within
architectural research. Narrative methodology transcends
rigid empirical frameworks, engaging the actantial frame-
work of architectural thought as a dynamic interplay of
predicatesdunfolding within a sociolect that is irreducibly
historical, contingent, and embedded in the flows of ma-
terial, ecological, and cultural forces. By tracing the
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mythos of architectural discourse, this approach resists the
illusion of a self-contained theoretical system, instead
foregrounding the irreversibility of architectural knowl-
edgedits entropic, ever-unfolding nature, in which each
conceptual articulation is both an inscription and an
erasure.

To presume the possibility of a fully formed dialectic of
historydwhether in architecture or societydis to assume a
rational totality that is always already in question. A dia-
lectic, by its very structure, presupposes the rationality of
the world, yet this rationality is itself the problem, both
theoretical and practical. History cannot be conceived as a
singular unity without occluding the profound aporias that
such a claim entails. If architectural thought is to remain
critical, it must relinquish the myth of a fully determinable
trajectory, resisting both teleology and finality.

If the very notion of a totalizing architectural theory is
untenabledif no definitive ontology of spatial production
can be established without mystificationdcan we still
sustain the project of architecture as a transformative
enterprise? Is not architectural production, like radical so-
cial transformation, an intentional act? Does it not pre-
suppose both a rational knowledge of present conditions
and a capacity to project alternative spatial futures? To
posit architecture as an instrument of transformation is to
claim that our knowledge of the present ensures its feasi-
bility and that our projected knowledge of the future jus-
tifies this endeavor. Yet on what foundation does such a
claim rest if neither a complete theory of architecture nor a
philosophy of history and society can serve as its grounding?

The paradox is irreducible: to act is to predicate a
possible order, yet no order is ever fully given. Architec-
tural ontology, like history itself, unfolds within entropy-
dits predicates emerge, dissolve, flow and reconfigure
within a system that remains in perpetual flux (Fig. 1). To
recognize this is not to lapse into skepticism but to situate
architectural thought within its true condition: as a
discourse that operates through mythos as much as
method, through irreversibility rather than permanence,
through the contingency of its predicates rather than the
fixity of a singular autopoietic truth.

In contemporary architecture and urban theories, the
postmodern shift toward biotechnological and post-
humanist paradigms to grasp the idea of irreduction and
relational coexistence represents a significant ideological
departure from the anthropocentric hierarchies that
underpinned modernist thought (Ingraham, 2023). This
paradigmatic evolution aims to interrogate and reconsti-
tute the structural dependencies, valencies, and syntactic
frameworks that have long governed architectural praxis.
Increasingly, architecture is co-opted as a moral laboratory
where nature, sustainability, and performativity converge
as emblematic narratives. Iconic projectsdfrequently
heralded as symbols of this global trajectorydreflect an
aspiration to reconcile built form with ecological impera-
tives. However, the rhetorical potency of these projects
often belies their conceptual limitations, as they grapple
with the epistemological and aesthetic tensions inherent in
posthumanist discourse.

In the Anthropocene, where humanity’s omnipotence is
increasingly undermined by ecological crises, most
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architectural and urban meta-narratives reveal the limits of
a design ethos rooted in imitation (Cenci, 2018; Chilton and
Chuang, 2017; Cassinello et al., 2010). By framing nature as
a formal and symbolic resource, they risk perpetuating a
spatial semantics that separates architecture from the
ecological systems it purports to engage. To move beyond
these constraints, architecture and urbanism must embrace
a deeper integration of form, material, but especially on
scientific process, prioritizing systemic interdependencies
over symbolic representation. Only through this shift can
the built environment participate meaningfully in the
broader networks of life and matter. This intellectual crisis
in the fields of architecture and urbanism require a
rethinking of mastery itself. Omnipotence (as an ontolog-
ical concept) must no longer be understood as the capacity
to dominate but as the ability to adapt, respond, and
coexist with systems that exceed human comprehension
and control (Smith, 2023) as it is highlighted throughout the
works of Gilles Deleuze (1991).

Deleuze (1991) offers a crucial philosophical foundation
for this reimagining. In his critique of Kant, Deleuze (1991)
dissolves the boundaries between human and non-human,
emphasizing the forces and intensities that traverse
bodies, landscapes, and systems. For Deleuze, the body is
not a unified whole but a dynamic assemblage in constant
interaction with its environment (Smith, 2023). This
concept of “nonhuman becoming” rejects anthropocentric
hierarchies, situating humanity as one node within a vast
network of relationships (Fig. 1). In the Anthropocene, does
not Deleuze’s philosophy become increasingly pertinent?
How can we deny that the forces shaping the planet-
dclimate systems, ocean currents, atmospheric chemis-
trydoperate on scales that far exceed human perception
and agency? Is it not clear that to engage with these vast
forces requires a fundamental shift, from mastery to
participation, from control to collaboration? Can we
continue to overlook the necessity of moving from the
micro scale to the macro scale in our understanding and
action? Does not Deleuze’s (1991) vision of a world
composed of interpenetrating forces and flows offer a
profound model for this engagement, one that emphasizes
adaptation, fluidity, and resilience?

In the context of the Anthropocene, architecture can no
longer be seen as a static form imposed upon the environ-
ment but must instead be understood as an actantda dy-
namic force intertwined with the ecological, material, and
social flows that shape the world (Fig. 2). Deleuze’s phi-
losophy, with its emphasis on interwoven forces and
continuous transformation, offers a vital ontological
framework for architectural praxis, shifting it from an act
of control to one of participation. Architecture, rather than
a mere predicate of human intention, must attune itself to
the irreversibility of environmental and social change,
engaging with the shifting currents of climate, geology, and
atmosphere. Like Foucault’s notion of the utopian body,
which transcends itself into an imaginary dimension, ar-
chitecture must move beyond rigid boundaries, embracing
its own potential for becoming. Space is not a fixed entity
but a field of transformation, unfolding through time and
shaped by memory, perception, and movement. Just as the
narrator in Proust’s "À la Recherche du Temps Perdu" (in



Fig. 2 Digital twin of an architectural composition integrating parallel circular 3D vertical rings with an orthocanonical structural
framework, grounded in Euclidean geometric postulates and the principles of the constructal law. Screenshots of volumetric
manipulation through Blender open-source 3D creation suite at the initial design stages of form and volumetric creation applying
the idea of 3D treeshaped circular and orthocanonical geometric poly-narratives (ª Lazaros Mavromatidis: conception, design,
render and illustation).
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English "In Search of Lost Time") experiences spatial and
temporal dislocations yet always returns to the grounding
presence of the body, architecture must navigate the ten-
sion between fluidity and stability, between the open-
ended forces of the world and the necessity of spatial
grounding. By embracing Daseindthe condition of being-in-
the-worlddarchitecture becomes a process of attunement
rather than imposition, engaging with the entangled his-
tories and material realities that define the Anthropocene.
It ceases to be a detached object and instead emerges as an
ongoing negotiation between presence and change, be-
tween the forces that shape space and the acts of dwelling
that make it meaningful.

In this model, architecture must respond to forces of
entropy according to the constructal law of nature,
acknowledging the limits of its control and the complexity
of the systems within which it operates. These forces shape
architectural practice in ways that resist exhaustive
knowledge or deterministic control. As the climate crisis
and other global challenges reveal, the task of designing
the built environment cannot be confined to preordained
solutions or rigid blueprints. Instead, architecture must
embrace the reality of incomplete knowledge, responding
to fragments of understanding within shifting and indeter-
minate domains. In architectural practice, this means that
the process of design and construction is necessarily
approximatedan engagement with the unknown and the
unknowable that unfolds over time.

Figure 2 illustrates a design that is evolutive and em-
bodies an emergent, bioinspired paradigm where the
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interstitial autopoietic dynamics of natural and artificial
systems converge, reflecting the fluid, relational ontology
of geometries, ecosystems and geophysical processes. It
encapsulates a posthuman sublime that foregrounds
openness, interdependence, vulnerability, and the non-
hierarchical complexity of Tesnière’s (1959) structural
model, translated to geometric relations and reimagined
for architecture, where lines, volumes, users, and envi-
ronments are framed as interdependent “subjects” in a
dynamic interplay of action, quality, and state. In this
sense, architectural activity is not solely a rational,
technical pursuit but an ongoing, dynamic engagement
with the world. It is an activity that, although not
reducible to reflex or technique, necessitates a balance
between conscious intention and an acknowledgment of
the limitations of human foresight through the use of
computational geometry. The architect, like any subject
engaged in the creation of meaning, cannot exhaustively
comprehend every potential consequence of their actions.
Whether in the creation of a simple dwelling or a monu-
mental public space, architecture involves an iterative
process of knowledge and action that is always provi-
sional. While certain technical skills are employed in
design and construction, the true essence of architecture
lies in its capacity to adapt and respond to the continuous
interplay of forces that shape its material, social, and
cultural context.

Moreover, architecture is inherently tied to the subjec-
tivity of the architect and the broader socio-cultural
context in which it arises. Each design decision is not
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merely a product of objective knowledge but reflects the
subjective values, biases, and intentions of the architect.
However, this subjectivity is not an isolated or self-
contained element; it operates within a larger field of
forces and relationships, making the act of design as much
about collaboration and adaptation as it is about individual
creativity.

Nevertheless, the architecture of the Anthropocene is
characterized by an awareness of irreversibility. Once a
building or urban space is constructed, it becomes an
actant within the larger flow of history, shaping and being
shaped by the social, cultural, and ecological forces it both
reflects and generates. It is never a finished, closed system
but a site of ongoing interaction, reconfiguration, and
decay. As such, architecture cannot merely be understood
as the application of technical knowledge or aesthetic form
but must be framed within a broader ontological per-
spectivedone that acknowledges objectively the complex,
dynamic, and irreducible forces that shape both the built
environment and the human experience within it. Archi-
tecture, in this sense, is not a final product but an open-
ended process that continually unfolds within the entropy
of the world.

Consequently, the Kantian concept of the “sublime”
must also be reimagined in light of the Anthropocene. In its
Kantian formulation, the sublime reinforces human domi-
nance by transforming nature’s chaos into an aesthetic
experience of mastery (Ingraham, 2023). This framing,
however, is inadequate for an era where nature’s chaos is
no longer abstract but a lived reality. A posthuman sublime
would embrace the vulnerability and interdependence that
define life in the Anthropocene. It would reject the hier-
archical logic of domination, celebrating instead the fluid,
relational dynamics of ecosystems, species, natural and
geophysical processes. This sublime would not seek to
transcend nature but to dwell within it (Heidegger, 1971),
recognizing the beauty and complexity of interconnection
(Fig. 2).

This paper advocates that the Anthropocene demands a
new architectural and urban poly-narrative (as poly-
narrative is defined by Greimas and Courtes6 (1979)),
one that moves beyond the anthropocentric hierarchies of
modernity and embraces the complexity and fluidity of
life. This poly-narrative would reject the faculty of
omnipotence as a framework for domination, reframing it
as a capacity for care, humility, and coexistence. Key to
this poly-narrative is the recognition of symbiosis dthe
mutual interdependence of all beings through the appli-
cation of Adrian Bejan’s constructal law of nature (Reis,
2011, 2024). Symbiosis challenges the binary oppositions
of modernity, dissolving the boundaries between self and
other, human and non-human, culture and nature. It of-
fers a framework for understanding the planet as a dy-
namic system where survival depends on collaboration
rather than competition.
6 In this paper, poly-narrative emphasizes diversity and pluralism b
rather than a single overarching framework. It highlights the coexiste
interpretations within complex architectural and urban theories. It p
stories that contribute to the richness and complexity of architectural
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3. Theory: from actants to adjuncts or
rethinking the syntagma of nature

Empirical sciences, according to Karl Popper (1973), func-
tion as systems of theories; and architecture, too, operates
as an empirical system. Consequently, the logic of archi-
tectural knowledge can be understood as a theory of the-
ories, wherein architectural theories aspire to articulate
universal statements. These theories, much like architec-
tural representations that transform verbal postulates into
iconic forms, exist within a system of signs and symbols.
Thus, it is insufficient to delineate the distinction between
universal scientific and architectural theories and singular
architectural theoretical statements by merely asserting
that the latter are “concrete” while the former remain
abstract formulas, icons, or symbolic schemata. Theoret-
ical constructs, in their broader sense, function as
epistemic nets cast to apprehend what we call “the world,”
rendering it intelligible and, through architecture, actively
fabricating and mastering it (Popper, 1973).

To provide a causal explanation of an architectural
eventdwhether a spatial gesture, volumetric articulation,
geometric form, or material configurationdentails the
deduction of a descriptive statement grounded in one or
more universal laws alongside specific singular premises.
Architecture thus emerges as both an epistemic and oper-
ative practice, where the synthesis of theoretical predi-
cates and material expressions situates it within an
actantial frameworkdnot merely as a static discipline but
as a dynamic field wherein irreversibility, entropy, and
exergy play fundamental roles in determining its evolution.

Thepresent paper, however, proposes a radical conceptual
shift: moving from actants to adjuncts (Greimas and Courtés,
1979) in theorizing the syntagma of nature as it pertains to
architectural creation. This shift marks a profound reconfi-
guration of relational hierarchies and ontological assump-
tions, reorienting architecture’s theoretical discourse away
from the rigid structuration of agency and towards a model
that acknowledges the dissipative, non-linear, and entropic
nature of spatial production. As Heidegger (1971) suggests,
architectural thinkingmustgrapplewith theontologicaldepth
of being-in-the-world, recognizing that built form does not
merely “stand” within a pre-existing system but rather par-
ticipates in a continuous unfolding of existential, material,
and energetic interrelations. In this light, architecture is no
longer reducible toafixedsymbolicorderbut insteadoperates
as a site of contingent transformations, where the interplay
between form,energy,andmeaninggeneratesanopen-ended
dialectic of spatial becoming.

Moving away from rigid structuralist paradigms that prior-
itize actants as central referents within a closed system, this
shiftembracesapost-structuralist reimaginingof relationality
that accounts for reflexive, distributed networks akin to cur-
rents (Dreyfus and Rabinow, 1983; Mavromatidis, 2025). This
approach challenges the tautological frameworks that anchor
y acknowledging multiple, coexisting, and intersecting narratives
nce of varied perspectives, cultural and scientific influences, and
romotes inclusivity by valuing localized, individual, and collective
and urban international discourse.
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actants as autonymsdtheir own referentsdwhile relegating
adjuncts to positions of subordination or marginality.
Rethinking nature’s syntagma7 in relation to architectural
creation, necessitates a critical interrogation of the referen-
tial anddenotative structures that shapeour understanding of
relationality, recurrence, and differentiation.

Structuralist thought traditionally privileges actants as
the primary nodes of action, with adjuncts defined solely in
relation to these central entities. This framework assumes
a hierarchical logic where meaning emerges through the
syntactic division of subject8 and predicate,9 actant and
adjunct. Such a model presupposes that nature and archi-
tecture operate through fixed referents, with actants
functioning as “loci of agency” and adjuncts as “dependent
surrogates”. Post-structuralism disrupts this tautology by
emphasizing the reflexive interplay among all elements,
thereby challenging the presumed primacy of actants. In
this view, nature is not a syntactic hierarchy but a dynamic
referential network where the boundaries between actants
and adjuncts dissolve. Reflexivity and irreduction becomes
a critical tool for rethinking the syntagma of nature,
allowing for a more fluid understanding of agency, wherein
adjuncts are not merely subordinated modifiers but active
participants in relational assemblages.

The concept of denotatum10dthe material or concrete
referent of a signdfurther complicates the actant-adjunct
dichotomy in nature, architecture and urban design. Tradi-
tional syntagmatic structures position the actant as the pri-
mary denotatum, treating adjuncts as peripheral qualifiers
(Fabricius, 2017; Fischer, 2013; Dutton, 2000; Evans, 1997).
This reductionist approach enacts a tautology, where the
actant is self-defined through its actions, leaving adjuncts as
passive descriptors. However, this model fails to capture the
recursive, autonymic relationships11 characteristic of natural
7 Syntagma, derived from linguistics and semiotics, refers to the
organized arrangement or system of architectural elements within
a spatial or functional framework. It represents the structured
relationships between components, emphasizing how individual
parts contribute to a cohesive whole.
8 Subject refers to the primary focus or central element of an

architectural composition, often embodying the core purpose,
identity, or function of the design. It is the element around which
the architectural narrative is structured, analogous to the gram-
matical subject that performs or owns the action in a sentence.
9 Predicate represents the action, attribute, or defining char-

acteristics associated with the subject. In architecture, it refers to
the complementary features, forms, or spatial relationships that
define, modify, or contextualize the subject, completing the
intended narrative or functional expression.
10 Denotatum refers here to the specific object, entity, or
concept that an architectural element explicitly represents or re-
fers to. It is the tangible or identifiable “referent” of a design
feature, rooted in semiotics, where a symbol or form directly
points to a clear meaning or function.
11 Autonymic relationships in architecture refer to the self-
referential and self-negating dynamics within architectural form,
theory, and practice. These relationships manifest when a spatial
or structural element simultaneously affirms and subverts its own
logicdsuch as when a minimalist form implies complexity through
absence, or when a building’s materiality contradicts its apparent
function. Autonymy in architecture challenges fixed meanings,
fostering a dialectical interplay between presence and negation,
stability and flux.
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and architectural systems. Post-structuralist perspectives
challenge the fixity of the actant as denotatum, proposing
instead that all elements within a syntagma operate as sur-
rogates12deach simultaneously a referent and a modifier
(Fig. 2). In this recursive logic, the division between actants
and adjuncts destabilizes, reframing themas interchangeable
positions within a relational network (Greimas and Courtes,
1979). For instance, an organism in an ecosystem might
function as an actant in one context, such as a predator
influencing prey populations, and as an adjunct in another,
such as a host shapedbyparasitic interactions. Reflexivity and
irreduction thus underscore the relational, rather than hier-
archical, nature of the syntagma.

Figure 3 presents a post-structuralist reconfiguration of
actants within the syntagma defined in this paper, explored
through the following two stages. In the first architectural
croquis stage (Fig. 3(a)), Reis’ (2024) constructal model of
resistance is integrated with the mathematical trans-
formations of cutting and spiraling. This fusion is visualized
through an initial architectural sketch, wherein resistance
is understood not only as a physical force but also as a
dynamic pattern of relationships between components,
influenced by the actant forces at play within the design
process. In the conceptual stage (Fig. 3(b)), a digital twin of
the design is created, capturing the volumetric emergence
of constructal principles as they evolve. The digital twin of
a volumetric constructal emergence at the urban scale is
conceptualized, designed, parametrized, and rendered
using the Blender open-source 3D creation suite. This dig-
ital twin embodies a post-structuralist reconfiguration of
the actant within a syntagmatic system, where elements
function simultaneously as referents and modifiers. By
subverting the fixity of the actant as a stable denotatum,
this architectural framework foregrounds fluidity, rela-
tional entanglements, and the ontological contingency of
spatial constructs. The design integrates 3D tree-shaped
circular and orthocanonical geometric poly-narratives,
articulating complex spatial configurations and emergent
structurations.

The principle of causalitydasserting that any architec-
tural event can be explained through a causal link within
formal conception and deductively anticipateddundergoes
critical interrogation in this context (Popper, 1973).
Depending on the interpretative stance assumed in reading
the digitally rendered twin, this principle oscillates be-
tween tautology (an analytic proposition) and an assertion
of reality (a synthetic proposition). If the digital twin is
read as an architectural event whose meaning is inherently
deducible within a formal and structural logic, causality
becomes tautological (Popper, 1973): every prediction
regarding the real object (virtually actualized through the
digital twin) can always be subsumed under universal
architectural predicatesdfundamental geometric ele-
ments, constitutive spatial syntax, or structural systems.
The initial conditions of architectural genesisdconceptual
gestures, symmetries and asymmetries, formal equilibria
12 Surrogate refers to a substitute or stand-in element within a
design that represents or functions in place of another entity. It
embodies the concept of replacement, often used to fulfill a
symbolic, functional, or spatial role when the original or intended
element is absent or impractical.



Fig. 3 Post-structuralist reconfiguration of actants in a syn-
tagma, visualized during: (a) the first architectural croquis
where Reis’ (2024) constructal model of resistance is corre-
lated to the mathematical combining transformations of cut-
ting and spiraling; (b) the conceptual stage through a digital
twin of volumetric constructal emergence modeled para-
metrically in Blender open-source 3D rendering suite (ª Laz-
aros Mavromatidis: conception, design, render and
illustration).
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(Fig. 3(a))dthus appear as adjuncts rather than purely
deterministic factors, revealing an actantial framework
governed by entropy, irreversibility, and ontological radi-
cality allowing for the emergence of multiple iconic ex-
pressions rather than leading to teleological iconification
and closure.

The post-structuralist critique of the fixity of the actant
as denotatum, exemplified by the architectural iconography
in Fig. 3(a) and (b), profoundly intersects with the construal
law as a generative principle in architecture and urbanism.
This dynamic framework destabilizes rigid categorical dis-
tinctions, positioning form not as a static entity but as an
emergent, relational construct shaped by shifting predi-
cates, adjuncts, and entropic irreversibility. By reframing all
elements within a syntagma as surrogatesdsimultaneously
referents and modifiersdpost-structuralism destabilizes the
hierarchical dichotomy between actant and adjunct, pro-
posing instead a recursive logic where all positions are
rendered interchangeable within a relational network. This
reflexivity finds a potent parallel in the constructal law’s
operation, which dissolves (philosophically and scientifically)
the ontological fixity of architectural and urban forms,
privileging their emergence through dynamic, interdepen-
dent contexts akin to thermodynamic currents.

Within this paradigm, architectural and urban elements
cease to function as isolated entities with predetermined
roles. Instead, they operate as relational nodes, whose
13 Topos (from the Greek term for “place”/tόpo2) refers to the co
architectural design. It encompasses the unique qualities, narratives,
history, traditions, and socio-cultural significance.
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identities and influences are perpetually co-constituted by
the surrounding forces, currents and boundariesdsocial,
economic, environmental, and cultural. Just as an organ-
ism, in an ecosystem, alternates between actant and
adjunct based on its position within a web of interactions,
so too does a design element’s role shift and transform
within the urban syntagma (Figs. 3e5). A public topos,13 for
instance, may act as an actant by catalyzing civic engage-
ment, orchestrating pedestrian flows, refreshing during
heat waves and serving as a stage for public life, while
simultaneously assuming the role of adjunct, molded by
external determinants such as traffic systems, surrounding
architecture, nature integration and sociopolitical
exigencies.

Figure 4 illustrates the conceptualization of a design
element’s dynamic role within the urban syntagma, paral-
leling an organism’s shifting position between actant and
adjunct in an ecosystem. Figure 4(a) illustrates the initial
intention, where the architectural subject is in dialogue
with the spatial impact of natural elements. The void is
dynamically shaped geometrically by the different moon
phases, the material density is biophilically shaped by the
forest, and the sky is shaped by cloud formation (Fig. 4(a)).
Thus, the architectural praxis consists of bending and
spiraling the object, displacing the symmetrical axis ac-
cording to Bejan’s constructal law, following the minimum
resistance of the flow tree as modeled by Reis (2025).
Hence, the contextualized digital twin embodies the irre-
versibility of spatial transformations, where architectural
form emerges not as a static artifact but as an entropic
modulation of energy, matter, and meaning (Fig. 4(b)). In
this framework, design ceases to be a mere exercise in
formal articulation; it becomes an epistemic actdan
engagement with the ontological uncertainty of space it-
self. Architecture, much like philosophy, is not a completed
system but an open project, an attempt to negotiate exergy
flows, relational predicates, and constructal dynamics
within an ever-unfolding field of forces. Thus, the act of
designing is neither a teleological pursuit of finality nor an
abstract chess game of predefined moves, but rather a
contingent practice of spatial reasoningdan ongoing
negotiation of entropy and order through the recursive
interplay of actants and adjuncts.

Figure 5 presents a post-structuralist reconfiguration of
the syntagma, where all architectural elements are framed
as surrogatesdsimultaneously acting as referents and
modifiers employing similar models as those used to pro-
duce Fig. 4(a) and (b). The purpose of the project was to
determine whether “nature erases geometry” and to
constructively dimension the “tube” architectural hypoth-
esis. The design is based on the concept of a large vertical
air pathway, embodying the archetype of a solar chimney
(Fig. 5(a)). This perspective destabilizes the hierarchical
dichotomy between actant and adjunct through the inte-
gration into the landscape, proposing a recursive logic that
renders all positions interchangeable within a relational
nceptual, cultural, or physical context of a location that informs
and meanings attached to a specific site, including its geography,
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Fig. 4 Dynamic role of a design element within the urban
syntagma, shifting between actant and adjunct, illustrated
through a digital twin in constant dialogue with natural ele-
ments: (a) the first architectural croquis where Reis’ (2024)
constructal model of minimum resistance of the flow tree is
correlated to the mathematical combining transformations of
two step bending and spiraling shaping the boundary conditions
of the architectural praxis; (b) digital twin conceptualized,
designed, modeled parametrically and rendered using the
Blender open-source 3D creation suite (ª Lazaros Mavromati-
dis: conception, design, render and illustration).

Fig. 5 Post-structuralist reconfiguration of the syntagma,
where elements act as surrogatesdboth referents and mod-
ifiersddestabilizing the hierarchy between actant and adjunct
within a recursive relational network: (a) the first architectural
croquis where Reis’ (2024) constructal model to constructaly
calculate the “tube proportions” for better vertical ventilation
flow is correlated to the two stages mathematical parametric
transformations of the boundary conditions of the architec-
tural praxis; (b) digital twin conceptualized, designed,
modeled parametrically and rendered using the Blender open-
source 3D creation suite (ª Lazaros Mavromatidis: conception,
design, render and illustration).
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network of spatial interactions (Fig. 5(b)). Architecture,
conceived as praxis, involves the development of autonomy
not only for the designer but crucially for the architectural
form itself. In this praxis, the actantdthe architectural
elementdbecomes the agent of its own autopoietic au-
tonomy (Mavromatidis, 2025), where the development of
form is neither a means nor an end in the traditional sense
but an ongoing process of becoming, inextricably linked to
the entropy and exergy flows within the system. Praxis here
operates in accordance with the constructal law, where the
autonomy of the actant is not predetermined but emerges
through recursive interactions within a dynamic environ-
ment, where the evolving system seeks to optimize its
design configuration. The model of “end” and “means” is
inadequate here, for architecture, in its true form, does
not simply achieve a fixed objective, but engages in a
continuous, irreducible dialectic of transformation. It is in
this fluxdthis negotiation between autonomy, relation-
ality, and structuredthat true architectural practice re-
sides, ever evolving and never reducible to a deterministic
causal (or formal) framework.
1762
This recursive logic inherent in the construal law de-
stabilizes traditional notions of form as static and self-
contained, instead positing it as an emergent and adaptive
phenomenon (Fig. 6). The interplay with the landscape
echoes the idea that inspired the concepts shown in Figs.
4(a) and (b), and 5. Unlike those examples, the geometry
here is not derived parametrically; instead, it is achieved
through the combination of clear, sharp rectangular models
to contrast with the landscape’s density. The generativity
of form, as conceived through the constructal law, is thus
neither linear nor hierarchical but rather a perpetual
negotiation between actant and adjunct. A façade may
begin as an aesthetic boundary (Mignonneau and Sommerer,
2008; Pallasmaa, 2005; Vasseghipanah and Haghir, 2024)
but transform into a biophilic interface as vegetation
overtakes its surface. Similarly, a block of multiple build-
ings may initially regulate the diversity of flows but evolve
into a social framework through the organic emergence of
pedestrian and/or cycling pathways. Such transformations
echo the post-structuralist view that syntactic roles are not
inherent but are continuously recontextualized, dependent
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on the shifting relational dynamics of their environment
(Wang and Kotnic, 2023; Wang et al., 2022; Whiteley, 2003;
Wright, 2000).

In architectural praxis, the recursive logic inherent in
the constructal law disrupts conventional conceptions of
form as fixed or self-contained. Rather than static and
determined, form emerges in Fig. 6 as an adaptive phe-
nomenon, where the interplay between actant and adjunct
gives rise to a continuous, non-linear generative causal
process. This dynamic, non-hierarchical framework high-
lights the perpetual autopoietic negotiation of spatial ele-
ments, mirroring the evolving autonomy of the actant
within a broader relational system (Mavromatidis, 2025).
Here, autonomy is not an endpoint but a continual auto-
poietic process (Mavromatidis, 2025), a starting point that
cannot be confined to predefined characteristics or final
states. The architecture of this praxis exists in a dialogue
with nature, distinguished by its deliberate separationd-
man-made geometry contrasts with the organic density of
natural forms (Fig. 6). Within this framework, adjuncts and
predicates emerge at varying scales and proportions, sha-
ped by the unpredictable forces of nature while retaining
the autonomy of the architectural actant. Though the
praxis operates within a concrete context, it refuses to
reduce itself to mere calculation or deterministic out-
comes. This refusal ensures that the core principle of au-
tonomy remains integral, elevating architecture beyond a
technical exercise to an active, irreducible process of
becoming, defined by its capacity to adapt, evolve, and
engage in relational interdependence. Through this lens,
the praxis resists entropy and embraces the generative
force of exergy, positioning architecture as an ever-
evolving phenomenon within the complex interplay of
forces defined by the constructal law. It remains incom-
plete; it cannot be confined to a specific state or singular
attributes (Castoriadis, 1975). An intrinsic relation exists
between what is sought (the cultivation of autonomy) and
Fig. 6 This architectural conception illustrates the recursive
logic of the constructal law, presenting form as an emergent,
adaptive phenomenon shaped by perpetual negotiation be-
tween actant and adjunct, emphasizing a dynamic, non-linear,
and non-hierarchical generative process. Digital twin concep-
tualized, designed, and rendered using the Blender open-
source 3D creation suite (ª Lazaros Mavromatidis: concep-
tion, design, render and illustration).
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the means by which it is pursued (the enactment of this
autonomy). These constitute two interconnected phases
within an indivisible process (Castoriadis, 1975).

The implications of this reflexivity are profound, sug-
gesting a reconceptualization of architecture and urbanism
as fields governed not by fixed typologies (Uddin et al.,
2017; Uihlein, 2015; Vossoughian, 2015; Zumthor, 2006)
but by the relational interplay (Figs. 2e6) of their constit-
uent elements (Ghosn, 2019; Godel, 2015; Microsoft and
RIBA, 2018; Nayeon et al., 2022; Park and Kim, 2022;
Pask, 1969; Polanyi, 1966; Trummer, 2019; Yim and Luna,
2021). The boundaries between infrastructure and orna-
ment (Graus and Martin-Nieva, 2015; Huerta, 2006; Iwrin,
1991; Jackson, 1989, 1990; Mendoza, 2015; Muthesius,
1970; Niebrzydowski, 2021; Nordyke, 2018), form and
matter, symmetry and asymmetry, human and non-human,
material and immaterial, animate and inanimate dissolve,
revealing a network of relations and currents where every
component operates as both surrogate and referent. This
networked fluid constructal ontology challenges the
privileging of any singular perspective or hierarchy, instead
foregrounding the adaptive, contingent, and iterative pro-
cesses through which architectural and urban forms arise.

Figure 7 illustrates a reconceptualization of architecture
through relational interplay, where traditional boundar-
iesdsuch as infrastructure and ornament, private and public,
human and non-human, material and immaterial, animate
and inanimateddissolve (Fig. 7(a)). This fluid, networked
ontology emphasizes the dynamic, adaptive processes of form
generation, with each component functioning as both surro-
gate and referent, challenging static typologies and hierar-
chical structures (Fig. 7(b)). The digital twin explores the
integration of solar chimney concepts and deconstructs
bioclimatic archetypes in the facade through constructal
fragmentation, revealing an emergent, context-responsive
design approach (Fig. 7(aec)). Praxis, in this context, tran-
scends the mere application of prior knowledge; it is an
inherently conscious activity that continuously generates
new, provisional knowledge. Unlike strictly rational tech-
nique, which operates within pre-established codes and pre-
scribes lifeless manipulations, praxis brings the world into a
language that is both singular and universal. It embodies a
process that is fragmentary, as it cannot exhaustively account
for humanity orhistory, yet it is constantly evolving, giving rise
to new insights that are integral to its ongoing development.
Thus, the relationship between praxis and theory is not one of
static application but of continuous dialogue, where theory
serves as a dynamic, interpretive framework rather than a
rigid set of prescriptive rules.

Ultimately, the construal law, when viewed through a
post-structuralist lens, fosters a reflexive approach to ar-
chitecture and urbanismdone that resists closure and
embraces the inherent fluidity of an ever-evolving syn-
tagma. Forms cease to be endpoints; rather, they emerge
as moments in an ongoing dialogue, a dynamic negotiation
of forces and flows that situates architectural and urban
phenomena within an expansive ecological, cultural, and
social context. Reflexivity, in this framework, becomes the
generative medium through which form emerges, not as a
static artifact but as a continuous process, wherein actants
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and adjuncts perpetually redefine one another within the
relational totality of the urban network. Architectural
theory, in this regard, cannot be predetermined; it emerges
iteratively from praxis itself. The clarification and trans-
formation of reality are not sequential but coexistent, each
continuously conditioning and reshaping the other
(Castoriadis, 1975). This reciprocal progression is the very
justification of praxis, wherein activity precedes clarifica-
tion. For in praxis, the ultimate objective is not to clarify
the world, but to transform itdsuggesting a dynamic
Fig. 7 This figure, illustrates a reconceptualized architec-
ture, where traditional boundaries dissolve, emphasizing dy-
namic, adaptive form generation through constructal
fragmentation and bioclimatic integration in the façade: (a)
the initial architectural sketch, where the archetype of a solar
chimney is fused with the concept of holistic origami geometry
to fragment the façade, generating an entropic pattern; (b) a
screenshot showcasing the geometrical translation of the
initial sketch and its parametric modeling using the open-
source 3D creation suite, Blender; (c) digital twin conceptu-
alized, designed, and rendered using the Blender open-source
3D creation suite (ª Lazaros Mavromatidis: conception, design,
render and illustration).
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interplay between the act of doing and the evolving un-
derstanding that arises from it.

A critical challenge in rethinking the new syntagma of
nature is confronting the repetition of tautological struc-
tures that perpetuate hierarchical divisions. While we have
discussed fragmentary and provisional knowledge, this may
suggest that architectural praxis remains inherently nega-
tive, a mere deficiency or privation when compared to
some hypothetical situation possessing exhaustive theory or
absolute knowledge (Castoriadis, 1975). However, this
perception arises from the limitations of our architectural
language, which is deeply rooted in a centuries-old tradi-
tion of conceptualizing problems by projecting the actual
onto the model of the fictional through spatial design that
follows rules and doctrines. In doing so, it reinforces a false
dichotomy between what is incomplete and what is deemed
whole, obscuring the dynamic, relational nature of archi-
tectural praxis as an ongoing process of transformation
rather than a static state of realization (Castoriadis, 1975).
In traditional models, repetition stabilizes the roles of
actants and adjuncts, creating a closed system where
meaning derives from consistent syntactic rules (Greimas
and Courtes, 1979; Tesnière, 1959). This referential tau-
tology perpetuates a reductive understanding of natural
and architectural systems. To break this cycle, repetition
must be reimagined as a generative rather than stabilizing
force. Instead of reiterating fixed relationships, repetition
within a reflexive framework highlights the fluidity and
contingency of roles (Guedes, 2014) within a syntagma. For
example, iterative interactions between species in an
ecosystem do not reinforce fixed hierarchies but reveal
shifting patterns of agency and influence (Isohauta, 2013).
Repetition, in this sense, becomes a tool for uncovering the
autonymic dynamics of nature, where elements recursively
define and redefine their roles (Oechslin and Wang, 1987;
Yeomans, 2020).

Thence, to conclude this chapter, the shift from actants
to adjuncts requires a broader critique of structuralist as-
sumptions about nature and architecture as systems of
discrete, hierarchically ordered entities. Post-structuralism
may offer a framework for theoretically reconceptualizing
the syntagma as an open network of reflexive relationships,
where the boundaries between actants and adjuncts are
continuously negotiated according to the constructal law
increasing freedom, access and flow. This perspective em-
phasizes the referential interplay of elements, each serving
as both denotatum and surrogate within a relational matrix.
According to the constructal law, the division between
actants and adjuncts is not erased but transformed into a
dynamic interaction. Adjuncts, previously relegated to
secondary status, are recognized as integral to the rela-
tional fabric of natural systems. The syntagma thus be-
comes a site of ongoing negotiation, where elements are
defined not by their fixed roles but by their participation in
a reflexive, recursive network.

From a more general perspective, rethinking the syn-
tagma of nature has profound implications for disciplines
ranging from ecology to philosophy. By challenging the hi-
erarchical division between actants and adjuncts, this
framework invites a more nuanced understanding of rela-
tionality that accounts for both material and symbolic di-
mensions. Reflexivity becomes central to this endeavor,
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enabling a critical interrogation of the referential struc-
tures shaping our understanding of nature. This shift also
necessitates a reconsideration of the roles of repetition and
denotatum in constructing meaning. Rather than reinforc-
ing tautological hierarchies, repetition can illuminate the
fluidity and contingency of relationships within the syn-
tagma. Similarly, the concept of denotatum must expand to
encompass the dynamic, surrogate roles that elements play
in relational networks.

4. Case studies: anthropocentric semiosis and
the lacanian illusion of integration or a critique
of formalism in contemporary “ecological”
architecture

As the author demonstrated, the transition from actants to
adjuncts fundamentally disrupts entrenched structuralist
presuppositions regarding the syntagmatic order of nature,
displacing notions of fixity and hierarchical determinism.
Through the adoption of the proposed in this paper post-
structuralist lens, rooted in the constructal law of nature,
such frameworks are reoriented away from tautological
configurations that privilege actants as autonyms and
relegate adjuncts to the status of surrogates. This
epistemic shift objectively reframes natural systems not as
rigid, preordained hierarchies but as reflexive, relational,
and recursive assemblages, where the interplay of ele-
ments transcends binary categorizations and static attri-
butions of agency.

The constructal law, in this context, functions as a
conceptual apparatus that destabilizes essentialist de-
lineations of actants and adjuncts through architectural
praxis, unveiling their ontological interchangeability within
a dynamic, expansive network of interrelations. Nature and
architecture, under this paradigm, are no longer perceived
as systems governed by deterministic hierarchies; rather,
they emerge as a fluid syntagmadan ever-unfolding matrix
where each constituent simultaneously constitutes and is
constituted by the networked totality. Reflexivity supplants
unidirectional causality, shifting inquiry toward the per-
petual negotiation of meaning, agency, and position among
all participating elements. In this framework, architectural
praxis is not a mere stopgap solution, but a transformative
process that seeks the new. Its object is not the simple
tracing of a pre-established rational order but the real as
such, unbound by stable, limited, or dead artifacts.
Furthermore, the “relative lucidity14” of architectural
praxis extends to the subject itself, which is constantly
transformed by the very experience it engages in
(Castoriadis, 1975). The subject and object are in contin-
uous flux, with their relationship evolving both in form and
content. The subject is not fixed but made through the very
acts of architectural praxis, as expressed in the notion that
14 Relative lucidity refers according to Castoriadis (1975) to the pro
praxis, where understanding is continuously shaped by the process of e
acknowledges that knowledge is not exhaustive but dynamic, evolving
15 Locus (from Latin, meaning “place” or “location”) refers to a speci
architectural intervention. It is more than just a geographical point; it e
define a place’s identity and significance.
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“pedagogues are educated” or “the poem makes the poet”
according to Castoriadis (1975). This ongoing trans-
formation defies static definitions and highlights the co-
constitutive, dynamic constructal fluid nature of knowl-
edge and creation within the architectural and ecological
interplay.

This rethinking has profound implications for architec-
ture and urbanism, which are reconceptualized not as dis-
ciplines concerned with the production of static forms or
discrete objects but as practices engaged in the articula-
tion of relational fields. The act of design becomes an
iterative dialogue within an open system, where the
boundaries between the constructed and the natural, the
active and the passive, dissolve into a continuum of mutual
influence. By embracing the recursive dynamics of the
constructal law, architecture and urbanism are empowered
to respond to the inherent complexity and contingency of
the world, crafting interventions that resonate with the
fluidity and multiplicity of natural systems.

Through this post-structuralist reframing that I introduce
in the present paper, the syntagma of nature and archi-
tecture is no longer a locus15 of fixed meaning or pre-
determined roles but a topos of endless potentialityda
relational network where agency is distributed and where
every element participates in the ongoing choreography of
transformation and becoming. This vision challenges not
only the primacy of structuralist assumptions but also re-
imagines the very foundations of how we engage with the
world, situating human practices within the reflexive,
recursive, and relational dynamics of life itself (Djebbara
et al., 2024; Franklin, 2019; Luhmann, 1995a,b; Perez-
Gomez, 2015; Schön, 1987).

Prominent “starchitects”, often operating within the
star-driven economies of global architecture, tried to grasp
this post-structuralistic vision by engaging with form, vol-
ume, and performative typologies to express commitments
to sustainability (Devetakovic et al., 2020; Eco, 2004;
Eekhout et al., 2015). These attempts, however, frequently
risk falling into the Lacanian trap of the illusory wholeness
of form (Lacan, 1977). Lacan’s critique of the “mirror
stage” underscores the problematic nature of constructing
identitydor, in this context, architectural mean-
ingdthrough external image-making rather than internal
systemic coherence (Lacan, 1977). Architectural objects
defined externally, as iconic images or visual spectacles,
are rendered illusory because they fail to function as
autonomous, living systems (Lacan, 1977). This reliance on
outward definition transforms architecture into a semiotic
performance, prioritizing visual narrative over the intrinsic
material and ecological integration necessary for genuine
systemic functionality.

Projects such as Tom Wiscombe’s dragonfly-inspired
structures and Hernan Diaz-Alonso’s deep ornamentalism
exemplify this trajectory, operating as architectural
visional and fragmentary clarity that emerges within architectural
ngagement itself, rather than by a fixed or absolute knowledge. It
in relation to the subject’s active participation in the world.
fic physical or conceptual site that serves as the focus or setting for
mbodies the spatial, cultural, and experiential characteristics that
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metonymies that gesture toward ecological integration
while simultaneously maintaining formal detachment
(Jester, 2015; Ingraham, 2023). These designs engage in a
spatial semiosis that attempts to synthesize built environ-
ments with natural morphologies (Wilson, 1998), yet their
underlying suppositions often reproduce the anthropocen-
tric logic they claim to critique.

For instance, Bjarke Ingels Group’s (BIG) Amager Bakke
(CopenHill) in Copenhagen combines ecological infrastruc-
ture with recreational space, embedding sustainable en-
ergy production within a public ski slope and hiking trail.
While celebrated for its multifunctionality and innovative
program, this project operates as a meta-sign for ecological
urbanism rather than a truly integrated system. Its iconic
form encodes a “suppositio formalis16”, prioritizing
aesthetic symbolism over the material processes it purports
to engage. The building’s ecological narrative becomes a
morpheme within the broader discourse of urban sustain-
ability, yet the semiotic link between its recreational pro-
gramming and its infrastructural core remains tenuous,
perpetuating a spatial duality that separates human activ-
ity from natural processes. In this critique, Amager Bakke
emerges as an emblem of the challenges faced by iconic
green architecture. While it successfully engages the cul-
tural discourse of sustainability, it fails to adhere to the
constructal law’s call for reflexive, recursive integration of
form and flow. Instead of dissolving the boundaries be-
tween human activity and ecological processes, the project
reinforces a dualism that limits its capacity to function as a
truly adaptive and unified system.

Similarly, the Eden Project in Cornwall, UK, designed by
Grimshaw Architects, exemplifies the aestheticization of
ecological systems through its geodesic biomes. These
structures serve as material metonyms for planetary eco-
systems, encapsulating diverse environments within highly
controlled architectural envelopes. While the project
functions as an educational and ecological experiment, its
“suppositio materialis17” reinforces the notion of nature as
a spectacle to be contained and curated. The formalism of
the biomes, engineered to adapt to varying climatic con-
ditions, operates within a framework of ecological
abstraction that risks oversimplifying the complex in-
terdependencies of the ecosystems it represents.

The Milan Vertical Forest (Bosco Verticale) by Stefano
Boeri Architetti presents a similarly dualistic narrative. The
16 Suppositio formalis, borrowing from medieval scholastic logic,
refers to the formal representation or interpretation of an archi-
tectural concept or element within a specific framework. It is
concerned with the way an idea or form is understood within its
theoretical or contextual system, independent of its actual mate-
rial existence. In the context of the present paper, this term could
apply to how design elements are conceptualized or symbolized in
drawings, models, or theoretical constructs, focusing on their
representational meaning rather than their physical manifestation.
It emphasizes the abstract or intellectual interpretation of archi-
tectural forms and their significance within a broader theoretical
discourse.
17 Suppositio materialis, derived from scholastic logic, refers to
the treatment of an architectural element or concept in its ma-
terial, literal, or physical form. It focuses on the tangible, concrete
existence of architectural components rather than their symbolic
or conceptual representation.
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project’s vertical integration of greenery and architecture
has been widely lauded for addressing urban challenges
such as air pollution and biodiversity loss. Yet, the project
functions primarily as a symbolic morpheme within the
discourse of urban greening, its metonymic relationship to
ecological systems constrained by the limits of architec-
tural materiality. While embedding ecosystems within the
built environment gestures toward interspecies coexis-
tence, the structural and ecological frameworks of the
Vertical Forest remain bounded by the anthropocentric
logic of utility and spectacle.

Boeri’s Liuzhou Forest City extends this metonymic logic
to an urban scale, envisioning a carbon-neutral city where
architecture and vegetation converge to form a self-
sustaining organism. However, this vision risks falling
again into the trap of “suppositio formalis”, where the
conceptual framework of the city as an “organism” over-
shadows the material realities of urban infrastructure and
ecological complexity. The project’s semiotic emphasis on
the visual integration of greenery within architectural
forms reinforces a reductive narrative of ecological har-
mony that sidesteps the systemic challenges of urbaniza-
tion and environmental degradation.

Zaha Hadid Architects’ iconic Heydar Aliyev Center
(Hadid and Schumacher, 2011) in Baku, Azerbaijan, con-
tributes to this discourse through its biomorphic forms,
which reject rectilinear geometries in favor of fluid,
adaptive shapes. While these formal innovations resonate
with the dynamic systems of the natural world, the project
functions primarily as a meta-sign of architectural futurism
rather than an active participant in ecological processes. Its
spatial semantics prioritize the symbolic over the systemic,
maintaining a separation between form and function that
echoes the hierarchical frameworks of modernism.

Urban-scale projects such as Masdar City in the United
Arab Emirates attempt to bridge these gaps by integrating
renewable energy technologies, pedestrian-friendly plan-
ning, and passive climate control systems. However, Mas-
dar’s limited scalability and exclusivity reveal the
constraints of its “suppositio materialis”. While the city is
often positioned as a prototype for biotechnological ur-
banism, its reliance on controlled environments and high-
tech solutions underscores the persistence of modernist
paradigms that prioritize technological mastery over
ecological symbiosis.

All these heterogenous examples illuminate the para-
doxes inherent in contemporary architectural and urban
narratives. All these high-skilled architects are engaged in a
modern narrative that intertwines brain science, cognitive
theory, and technology (Tang et al., 2012, 2015; Teasdale,
1999a). While these projects challenge the rigid hierarchies
of modernism and gesture toward interdependence, their
reliance on symbolic metonymies and formal abstraction
often reproduces the anthropocentric logic they seek to
transcend. The dialogue they proposedbetween the built
and natural environmentsdremains constrained by the
“semiosis” of architectural representation, which privi-
leges aesthetic, formal and conceptual coherence over
systemic integration.

For instance, the deployment of biomimetic geometries
or “green” multi-sensorial façades often privileges an
aesthetic of sustainability rather than a substantive
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engagement with biotechnological processes. The use of
vegetal surfaces or parametric forms frequently serves as a
nominal gesture toward ecological alignment while leaving
the deeper material and operational realities of architec-
ture untouched. This tendency underscores a broader
conceptual dilemma within the discipline: the reduction of
architecture to an image economy that reinforces the very
anthropocentric hierarchies it purports to dismantle.
Moreover, this performative reductionism is symptomatic of
architecture’s struggle to reconcile its epistemological
frameworks with the posthumanist rejection of anthropo-
centric agency. Posthumanist theory calls for the dissolu-
tion of the hierarchical binaries that have traditionally
structured architectural discourse: subject/object, cul-
ture/nature, form/system. Yet many iconic projects remain
entrenched in an anthropocentric semiotics, wherein sus-
tainability is commodified as a visual and rhetorical device
rather than a systemic recalibration of architectural pro-
duction and its ecological interdependencies.

This critique in the present paper is not to diminish the
conceptual aspirations of such projects but to highlight
their reliance on spatial semantics that operate more as
metonymic substitutions than as systemic innovations.
Iconic buildings often become meta-signs within the global
narrative of ecological architecture, their forms encoding
moral and ecological suppositions without fundamentally
altering the relational dynamics between architecture and
its ecological milieu. This disjunction18 reflects the disci-
pline’s broader struggle to move beyond formalism toward
a deeper biosystemic, biotechnological and posthumanist
engagement with spatiality, materiality, complexity and
agency.

In contrast to previously cited approaches, the After-
party Pavilion by MOS Architects (2009) exemplifies an
avant-garde approach to architectural praxis, wherein the
fusion of complexity, materiality, and spatiality challenges
conventional design methodologies. Rooted in a profound
understanding of the actantial framework, the pavilion
operates as a dynamic entity within the broader spectrum
of architectural discourse, not merely as an object of
18 In the context of this manuscript, the term “disjunction” refers t
elements that are typically interconnected or expected to align. It sugg
or processes. Within architectural theory, it can describe the tension
proaches) and emerging, more fluid, and dynamic models that emph
highlights the moments when expected systems or relationships fail t
addressing these ruptures in the design and conception of architectura
19 The radical imaginary, as conceptualized by Cornelius Castoriadis (
transformative social orders through collective imagination and the rede
beings possess the ability to envision alternative ways of being, transc
knowledge. This concept challenges deterministic or closed systems o
meaning, agency, and organization. In the context of architecture, the
built environments as fluid, evolving entities, capable of adapting and
ditions, rather than fixed, static objects defined by pre-established no
conceive and design spaces that challenge conventional structures,
environment as a dynamic, open-ended process, where design is not m
force capable of reshaping societal norms, interactions, and spatial ex
tion, this concept advocates for architecture that is not bound by estab
new forms, relationships, and meanings. It positions architecture as an
contexts, promoting innovation and social engagement through spatial
becomes a site for exploring new materialities, spatialities, and social
to the design process.
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aesthetic admiration, but as an active participant in the
negotiation of spatial and material relationships. Its design
is framed not as a reductive exercise in form-making but as
a radical intervention that shifts the focus from determin-
istic geometry to a more fluid, emergent relationship be-
tween architectural elements. The pavilion’s use of
software to generate catenary and cellular aggregation
patterns presents a sophisticated engagement with form-
finding, driven not by the logic of orthogonal symmetry, but
by the underlying principles of constructal law and exergy.
By prioritizing materiality as a communicative device, MOS
Architects simultaneously undermine the fetishization of
high-tech and polished surfaces while celebrating the
tactile, the “imperfect,” and the organic. The playful use
of a woolly mammoth materiality becomes a critical
comment on the disposability of contemporary materials
and the often oversaturated aesthetic that defines today’s
architecture. This material and formal improvisation re-
veals a radical re-engagement with the limits of
techniqueda posthumanist expression that redefines the
intersection of technology and humanity in the built
environment.

In a thermodynamic context, the pavilion engages with
the notion of irreversibilitydan essential component of
architectural praxis. The arrow of time and entropy are
embraced, as the pavilion embodies a shift from the illusion
of perfection towards an acknowledgment of imperfection,
instability, and the inevitable dissolution of forms over
time. This approach, however, does not yield to nihilism;
rather, it points towards a Castoriadian radical imaginary19

(Castoriadis, 1975) where the process of becoming, rather
than being, becomes central to architectural thought. By
integrating a posthumanist engagement, the Afterparty
Pavilion speaks to the capacity of architecture to transcend
anthropocentric views, placing the human subject within a
broader ecology of non-human actants that contribute to
the construction of shared space. In its spatiality, the
pavilion transcends traditional notions of form as static,
revealing a networked fluid ontology where the distinctions
between actant and adjunct, human and non-human,
o a conceptual or logical separation or gap between two or more
ests a rupture or disruption in the continuity of relationships, ideas,
between traditional frameworks (such as deterministic design ap-
asize complexity, interdependence, and non-linearity. Disjunction
o integrate smoothly, prompting new ways of thinking about and
l systems.
1975), refers to the capacity of human societies to create new and
finition of existing norms and values. Castoriadis argues that human
ending the limitations imposed by existing structures of power and
f thought, emphasizing the continuous emergence of new forms of
radical imaginary can be understood as an approach that envisions
responding to changing social, ecological, and technological con-
rms. In architecture, the radical imaginary refers to the ability to
aesthetics, and social functions. It involves reimagining the built
erely a response to predefined requirements but a transformative
periences. Drawing from Castoriadis’ notion of collective imagina-
lished formalities, but instead, embraces the possibility of creating
active participant in the redefinition of cultural and environmental
experimentation. The radical imaginary in architecture, therefore,
dynamics, reflecting a posthumanist and non-hierarchical approach
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material and immaterial dissolve. The space generated by
the pavilion is not one of static hierarchy or formalist ri-
gidity but a highly responsive and adaptable network that
interacts with its environment. Here, the concept of flow
and access becomes crucial; the pavilion operates less as a
closed, singular architectural form and more as an open-
ended predicate current, a catalyst for the development
of ongoing relationships between its form and the dynamic
forces that inform its existence. This results in a spatial
condition that is responsive and flexible, much like the
broader ecological processes that shape the world.

The pavilion’s use of technique-driven forms, such as the
stack-effect cooling towers, illustrates an embrace of func-
tionalism that respects the complexity and unpredictability
inherent in natural systems. Yet, in its radical imaginary, the
project reintroduces a form of architecture that resists the
purely functional, questioning the extent to which technique
can or should serve the functional or the aesthetic. Rather
than positioning technology as an external agent imposed
upon the built environment, the Afterparty Pavilion proposes
a more intimate relationship where technology and design
emerge in service of nature, giving rise to a hybrid, emer-
gent form that privileges neither aestheticism nor utilitari-
anism but combines both in an open-ended dialogue.
Ultimately, the Afterparty Pavilion, though realized as a
temporary installation, is emblematic of a larger shift in
architectural thought. It calls for a rethinking of architec-
tural permanencednot as an ideal state of completion but
as a continuous process of transformation, adaptation, and
negotiation. While not necessarily lasting in the traditional
sense, the pavilion proposes a framework that encourages
the development of autonomy, both in terms of architectural
form and the autopoietic agency of its non-human actants.
In this way, MOS Architects’ design serves as a touchstone for
an architecture that is flexible, responsive, and attuned to
the complexities of both material and spatial relationships,
offering new potential for a radical re-imagining of the
future of architecture.

A similar post-human approach, articulated in a distinct
manner, is epitomized through the Blur Building project,
constructed in Yverdon-les-Bains, Switzerland, for the 2002
Swiss Expo20. The Blur Building project offers an intriguing
exploration of the intersection between architecture,
technology, and human perception. In this case, architec-
ture transcends its traditional materiality to become a dy-
namic, evolving system, a profound engagement with the
complexities of spatiality, flow, and environmental condi-
tions. The project’s conceptual foundation can be eluci-
dated through the constructal law, as it represents a radical
reimagining of architectural form and function, driven by
the continuous flow of diverse forces (natural, animate and
inanimate) and dynamics. Rather than merely serving as a
static object, the Blur Building becomes an evolving actant
within a complex, interdependent network, responding and
adapting to environmental thermodynamic cuesdwind
20 Project creditdpartners:
Elizabeth Diller and Ricardo Scofidio/project leaders: Dirk Hebel,
Lyn Rice, and Charles Renfro/Designers: Eric Bunge,
Reto Geiser, David Huang, Karin Ocker, Andreas 

Quadenau, Deane Simpson, Matthew Johnson, Nicholas de 

Monechaux, and Alex Haw.
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speed, humidity, temperature, and moredembodying the
dynamic interplay of forces at the heart of architectural
practice.

The project also challenges the conventional under-
standing of architecture’s relationship to vision, demon-
strating the potential of architecture to become a
posthumanist, non-visual medium that compels contem-
plation on our dependence on sight. The use of smart
technology to create a cloud-like effect emphasizes an
actantial framework, where both the system and the ar-
chitecture function as agents in the process of mutual co-
creation, underscoring the notion of exergy and entropy as
foundational concepts in the design. The system’s devel-
opment reflects a process of irreversible transformation,
with the goal not being the mere optimization of form or
aesthetic, but rather the production of a new, contextu-
alized, and emergent architectural effect.

Furthermore, the Blur Building’s engagement with the
idea of “assisted nature” aligns with a more complex and
fluid understanding of architectural praxis. It disassociates
itself from a rigid, predefined plan and instead operates
within the domain of the project, where the process of
realization is constantly evolving in dialogue with external
forces. The project eschews the notion of an absolute,
fixed end-goal, presenting instead an architecture defined
by continuous modificationda product of praxis that re-
jects the illusory cohesion of finality (Castoriadis, 1975). In
this sense, it embodies a radical imaginary, a conception of
architecture as an active, self-transforming system in con-
stant dialogue with its material, social, and environmental
contexts. Through its exploration of these ideas, the Blur
Building positions architecture as a force for radical trans-
formation. It demonstrates that architecture, in its full
complexity, can no longer be understood simply as the
construction of spaces but as the dynamic unfolding of
relationshipsdspatial, material, and socialdthat engage
deeply with the posthumanist engagement of autopoietic
autonomy, accessibility, and flow (Mavromatidis, 2025).
The project offers a glimpse into a future where architec-
ture is not merely a reflection of human intention but an
active participant in the continuous negotiation of mean-
ing, agency, and form within the broader ecological and
technological network.

These two case studies, we observe that architecture,
understood as a cognitive and conceptual structure, has the
potential to develop tools that genuinely embody the
principles of biotechnological and posthumanist paradigms.
For architecture to fully integrate these paradigms, it must
move beyond the superficial cohesion of mere visual rep-
resentation and engage with the internal dynamics of
evolving systemsdwhether animate or inanimatedby
applying the constructal law. This approach calls for a
deeper understanding of how form and function emerge
dynamically from the interplay of forces, flows, and ma-
terials within a given environment, allowing architecture to
evolve in response to its ecological, technological, and so-
cietal contexts. In other terms, in this paper, I claim that
architecture must transcend the illusory cohesion of the
image and engage with the internal dynamics of evolving
animate or inanimate systems applying the constructal law.
This requires a fundamental rethinking of architectural
practice as a relational and adaptive process rather than as

https://dsrny.com/project/blur-building
https://dsrny.com/project/blur-building
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a producer of discrete, iconic objects. As it is illustrated by
the “Afterparty Pavillion” and the “Blur Building” such an
approach demands not only technological and material
innovation but also a philosophical reorientation that em-
braces the ontological irreducibility of the constructal law
and interdependence of all entities, human and non-human
alike. If architecture remains fixated on formalistic, struc-
turalist patterns, it risks becoming increasingly detached
from the practical and systemic realities of building design
(Ingraham, 2023). This preoccupation with aesthetic sym-
bolism and rigid formal frameworks undermines architec-
ture’s relevance as an active participant in addressing
functional, ecological, and societal challenges. Over time,
such a trajectory could marginalize architecture within the
broader discourse on building, reducing it to a secondary
considerationdaesthetic afterthoughtdrather than a vital,
integrative discipline. In this light, architecture’s evolving
role is not merely to represent ecological values but to
actively participate in the networks and systems that
constitute natural, ecological and social realities. By
addressing these complexities, the discipline has the po-
tential to transcend the limitations of anthropocentric
formalism and contribute meaningfully to the creation of
environments that are evolving, resilient, adaptive, and
intrinsically interwoven with the dynamics of life.

5. Discussion: from emergence theory to the
constructal law through a neo-rationalist
framework for embracing complexity and
second-order systems

The constructal theory, as articulated by Adrian Bejan
(Bejan, 2020a, 2020b, 2022, 2023, 2024), offers a provoc-
ative lens through which to reframe architectural theory,
particularly when examined in dialogue with the concept of
emergence. Both frameworks engage with the generative
principles underlying form, structure, and organization, yet
their philosophical trajectories diverge where emergence
celebrates the spontaneous and often unpredictable artic-
ulation of complexity, the constructal theory insists on a
systemic logic that prioritizes the optimization of flow. This
tension, when transposed to architecture, reveals both the
potential and the limitations of these paradigms in
addressing the formal and functional challenges of the built
environment.

Emergence, as a cornerstone of complexity theory, has
been heralded for its ability to reconcile competing logics
within hierarchical and non-hierarchical systems. It pro-
vides a framework for understanding how patterns arise
from local interactions without recourse to a pre-
determined blueprint, allowing for the evolution of dy-
namic configurations that are neither wholly deterministic
nor entirely stochastic. In architectural practice, this has
often translated into computational methodologies that
21 Simulacrum refers to a representation or imitation of a system, ob
structure, substance, or dynamics of the original. In architectural disco
simulation, critiques designs that mimic natural or emergent systems w
this context, an architectural simulacrum may superficially resemble se
actual flows of energy, matter, and adaptation that define living or ev
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seek to model and mimic the self-organizing principles of
nature. Such approaches, seen in the work of figures like
Hernan Diaz Alonso and Tom Wiscombe, attempt to embed
the recursive and iterative logics of neural systems or
ecological processes into the design of built forms
(Ingraham, 2023).

However, these computational experiments frequently
encounter a fundamental disjunction between the
sequential nature of digital algorithms and the reentrant,
noise-laden dynamics of the systems they aspire to
emulate. Architecture, when confined to the syntactic
replication of emergent processes, risks becoming trapped
in a simulacrum21 of natureda formalist exercise divorced
from the underlying flows and exchanges that sustain living
systems. It is here that the constructal theory offers a
critical corrective, proposing a physics-based framework
that emphasizes the evolution of design as a response to
the imperatives of flow and access (Bejan, 2020a, 2020b,
2022, 2023, 2024).

The implications of this theoretical juxtaposition be-
tween constructal theory and emergence are profound for
architectural discourse and practice. While emergence
provides a powerful conceptual apparatus for understand-
ing complexity, it often struggles with the material and
operational constraints of architecturedleading to a gap
between the formal abstraction of natural processes and
their tangible realization in the built environment. The
reliance on computational methodologies risks aestheti-
cizing emergence rather than engaging with the functional
and performative realities of spatial systems.

In contrast, constructal theory shifts the focus from
mere pattern formation to the thermodynamic necessity of
optimized flow structures. By positioning architecture
within the broader physics of access and movement, it calls
for a paradigm where form is not an arbitrary aesthetic
expression but an adaptive resolution of energy, material,
and human flow. This has critical implications for sustain-
ability, as it reframes design as a process of systemic effi-
ciency rather than mere visual complexity.

Ultimately, the interplay between these two paradigms
forces architecture to reconcile the indeterminate crea-
tivity of emergence with the deterministic efficiency of
constructal dynamics. Can architecture truly mediate be-
tween the unpredictability of self-organization and the
directive irreversible logic of flow optimization? Does the
synthesis of these approaches offer a pathway to more
resilient, adaptive, and performative design methodolo-
gies? These questions underscore the necessity of an
architectural praxis that does not simply replicate nature’s
forms but actively engages with its governing principles of
change, adaptation, and irreversibility.

At its core, the constructal theory posits that the gen-
eration and evolution of form are governed by the need to
optimize the movement of matter, energy, and information
through finite-sized systems (Bejan, 2020a, 2020b, 2022,
ject, or process that may appear realistic but lacks the underlying
urse, the term, derived from Baudrillard’s theory of simulacra and
ithout authentically engaging with their fundamental processes. In
lf-organizing or ecological structures yet remain detached from the
olving systems.
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2023, 2024). This principle, grounded in thermodynamics,
reframes design not as an aesthetic or symbolic act but as
an outcome of systemic necessity. The constructal law
challenges architecture to transcend formalism and engage
with the functional realities of the systems it inhabits,
insisting on a deeper integration of form and flow. Under
this paradigm, architecture is no longer conceived as an
autonomous artifact but as a node within a broader
network of interdependent flows, where design evolves in
response to the persistent negotiation of access and
efficiency.

The philosophical implications of this shift are profound.
While emergence celebrates the unpredictable and the
contingent, the constructal theory foregrounds the teleo-
logical dimension of design, situating architecture within an
evolutionary framework that is both reflexive and purpo-
sive. This does not imply a retreat into determinism; rather,
it suggests that architecture’s forms and configurations
must arise from their capacity to facilitate and optimize
the flows that sustain them. In this view, the design process
becomes an act of discovery rather than imposition, a
continuous engagement with the latent potentialities of the
system (Mavromatidis, 2024a, 2024b).

When applied to architectural theory, the constructal
law necessitates a reevaluation of the discipline’s prior-
ities. It challenges the fetishization of iconicity and formal
novelty, emphasizing instead the adaptive capacities of
design to respond to natural, environmental, social, and
economic flows (Bejan, 2020a, 2020b, 2022, 2023, 2024).
The built environment, viewed through this lens, is no
longer a static assemblage of objects but a living, evolving
system where architecture plays a critical role in shaping
the pathways through which life unfolds. This systemic
perspective resists the dualities that have long plagued
architectural discoursedform versus function, human
versus natural, ornament versus infrastructuredreplacing
them with a relational ontology where all elements
participate in the co-evolution of the whole.

The integration of the constructal theory into architec-
tural thought compels a profound reexamination of tem-
porality and scale, dimensions often marginalized in the
discourse of design yet intrinsic to the very ontology of form
and function. The theory’s insistence on discernible evo-
lution over time disrupts the immediacy that frequently
dominates architectural production, urging the discipline to
engage with the longitudinal dynamics of systems and their
transformation (Bejan, 2020a, 2020b, 2022, 2023, 2024).
This philosophical shift positions architecture not as a finite
act of creation but as a participant in an ongoing, tempo-
rally extended dialogue with the forces that shape the built
and natural environments.

Temporality, in the context of constructal theory,
emerges as a relational and layered phenomenon. The
evolution of form is not instantaneous but unfolds through
iterative adjustments, where each design intervention re-
verberates through the system, altering its flow pathways
and recalibrating its configurations (Bejan, 2020a, 2020b,
2022, 2023, 2024). Architecture, thus, becomes account-
able to the future, requiring a mode of thinking that is
anticipatory and reflective rather than merely reactive.
This temporal accountability challenges architects to
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design not only for immediate functionality or aesthetic
impact but for the unfolding interactions between built
forms and the systems they inhabit. Such a perspective
foregrounds the ethical dimension of architectural prac-
tice, where decisions made today must be measured
against their capacity to sustain life, facilitate flows, and
enhance resilience over decades or even centuries.

Scale, too, is redefined within this framework, no longer
confined to the dimensions of individual buildings or discrete
urban interventions. The constructal theory’s emphasis on
flow systems invites architecture to operate across multiple
scales simultaneously, from the microscopic intricacies of
material performance to the macroscopic networks of urban
and ecological processes (Bejan, 2020a, 2020b, 2022, 2023,
2024). This scalar fluidity dissolves the artificial boundaries
between object and context, between architecture and
landscape, situating every design decision within a contin-
uumof flows that extends beyond the immediate site (Bejan,
2020a, 2020b, 2022, 2023, 2024). A building is not merely a
static object but an interface, a conduit through which en-
ergy, materials, and human activity circulate, influencing
and being influenced by the broader system. This under-
standing of temporality and scale as interdependent di-
mensions fosters an architectural ethos that aligns closely
with the rhythms of natural systems. Nature’s processes,
governed by the principles of thermodynamics and evolu-
tion, operate across vast timescales and through networks of
interrelated flows. Architecture, when conceived through
the lens of constructal theory, participates in these rhythms,
adapting its forms and configurations to harmonize with the
flux of energy,matter, and information. This alignment is not
a passive mimicry of natural patterns but an active engage-
ment with their logic, seeking to optimize pathways and
enhance the system’s capacity to persist and thrive (Bejan,
2020a, 2020b, 2022, 2023, 2024).

Figure 8 serves as illustrations of a building conceived
not merely as a static object, but as an active inter-
facedan organic conduit that facilitates the circulation of
energy, materials, and human activity within an inter-
connected, dynamic system. The architectural sketch
(Fig. 8(a)) explores entropy and irreversibility by inte-
grating fragmented geometries that challenge conventional
order. It predicates that imperfection can be systematically
distributed through a constructal approach, optimizing the
flow of form and function (Fig. 8(a)). This fusion of struc-
tured disorder and fluid design principles results in an
evolving, dynamic façade that embodies natural complexity
(Fig. 8(b)). This framework positions architectural praxis
within the broader flow of natural and thermodynamic
forces, engaging with temporality and scale as interde-
pendent dimensions that align with the rhythms of evolving
ecosystems. Through the facade’s evolving materialities,
the design reflects the processual nature of change, where
patterns become configurations that emerge and adapt in
response to environmental feedback, embodying the
ongoing negotiation between human agency and natural
forces. This exploration is far from originating in a vacuum;
it is rooted in the historical continuum of thought and praxis
(Castoriadis, 1975). When we observe Fig. 7, we have to
acknowledge that this architectural praxis does not emerge
in isolation; it is deeply embedded in historical,



Fig. 8 Conceptualizing the building as an interface, this
design engages with natural systems through the circulation of
energy, materials, and human activity, with the facade
evolving in response to thermodynamic forces and inter-
connected flows: (a) the initial architectural sketch, where the
design aims to merge order and disorder to embrace imper-
fection, distributing these imperfections through the interplay
of distinct configurations; (b) digital twin conceptualized,
designed, and rendered using the Blender open-source 3D
creation suite (ª Lazaros Mavromatidis: conception, design,
render and illustration).
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intellectual, and ideological contexts, unfolding within a
contemporary conceptual framework shaped by the strug-
gles and triumphs of previous generations.

Each architectural movement, technological advance-
ment, and theoretical shift forms a foundation upon which
current practices are built, reflecting past conflicts, ten-
sions, and ideological transformations. From the enduring
permanence of classical architecture to the functionalism
of modernism, the critique of postmodernism, and the
emergent paradigms of ecological and computational
design, architectural thought has continuously evolved
through competing visions. In this continuum, this build-
ing’s design becomes more than a response to material and
thermodynamic complexitiesdit is an active participant in
a broader narrative of societal transformation. It negotiates
the oscillation between progress and stagnation, engaging
with the unresolved tensions of history while embracing the
possibilities of the present. At the intersection of past
ideological frameworksdsuch as modernism and post-
modernismdand the intricate realities of contemporary
ecological and architectural systems, a new potential for
revolutionary architecture emerges. This is not an archi-
tecture of control or domination, but one of engagement
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and transformation, where design operates through rela-
tional processes, fostering dynamic interactions between
form, energy, and environment.

The relational approach to architectural design presented
in this paper represents a paradigm shift in how buildings and
urban spaces have to be conceived and constructed, moving
away from static, isolated forms towards dynamic, inter-
connected systems that respond to and engage with their
environment. Rooted in the understanding that architecture
must be more than a mere container of human activity, this
approach sees buildings as active interfaces within larger
ecological, thermodynamic, and social networks. It empha-
sizes adaptability, fluidity, and the interdependence of
various forcesdmaterial, environmental, and human-
drather than rigid control or predefined form. By integrating
the principles of natural flows, feedback loops, and emer-
gent properties into the design process, the relational
approach challenges traditional architectural methods,
advocating for an architecture that evolves in dialogue with
the changing rhythms of the world around it. This shift calls
for a new set of design principles that align with the tem-
poral, scalable, and adaptive nature of the complex systems
in which architecture is embedded as follows:

� Design as a Dynamic Interface: Architecture should be
conceived not as a static object but as an active inter-
face within larger interconnected systems. In practical
terms, this means designing buildings that are not iso-
lated entities but instead actively participate in the
circulation of energy, materials, and human activity.
Architects should prioritize creating environments that
facilitate and adapt to the flows of natural and ther-
modynamic forces. These spaces should be flexible and
responsive to environmental conditions, allowing them
to evolve in tandem with the dynamic and inter-
connected ecosystems they inhabit.

� Temporal and Scalable Integration: Architects must
embrace temporality and scale as interdependent di-
mensions that shape design. Instead of adhering strictly
to immediate aesthetic goals, buildings should be
conceptualized to align with the long-term rhythms of
natural systems. This requires a shift from short-term
design solutions to those that anticipate the future evo-
lution of materials, systems, and environmental condi-
tions. Buildings should function within an ongoing
temporal process where change is not only possible but
expected and integrated into the design from the outset.

� Materiality and Adaptation: In applying a relational
approach, the choice of materials plays a critical role.
Design should engage with materials that can respond to
environmental feedbackdwhether through changes in
temperature, humidity, or lightdand contribute to the
building’s adaptive capacity. Materials should be
selected not only for their aesthetic or functional
properties but for their ability to interact with and
transform in response to natural forces. This may include
the use of responsive or smart materials, as well as
biomimetic strategies that emulate the self-organizing
properties found in ecological systems.

� Ecological Feedback and Emergence: The relational
approach should encourage design methodologies that

mailto:Image of Fig. 8|tif
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facilitate and embrace ecological feedback loops.
Instead of dictating all outcomes through pre-defined
forms or rigid systems, the building design should allow
for emergent properties to arise from the interaction
between materials, energy, and the built environment.
This could involve using computational design tools that
simulate and test how different design elements will
interact with one another, facilitating the emergence of
patterns that respond to the building’s environment and
use over time.

� Historical and Ideological Contextualization: Architec-
ture must be understood not in isolation but as a practice
deeply embedded in historical, intellectual, and ideolog-
ical contexts. The relational approach requires designers
to engage with the ideological legacy of past architectural
movements, from classical permanence to modernist
functionality and postmodern critique, while also incor-
porating contemporary ecological, technological, and
computational paradigms. In practice, this means archi-
tects should consider how their designs negotiate with the
unresolved tensions of history and the evolving needs of
society, embracing both the continuity and disruption of
past and present architectural discourses.

� Relational Processes Over Control: Finally, a relational
approach to architectural design emphasizes engage-
ment rather than domination. It is not about creating
buildings that impose control over their environment or
users, but about fostering an ongoing dialogue between
the building, its inhabitants, and the natural forces at
play. Designers should focus on processes of engagement
and transformation, creating spaces that foster dynamic
interactions between energy flows, materials, and
human behavior. This could involve designing adaptable
spaces that change according to user needs or environ-
mental conditions, thus allowing the built environment
to continuously evolve in response to its context.

In the face of global ecological and social crises, this
approach assumes an urgent relevance. Climate change,
resource depletion, and socio-economic inequalities are
not static challenges but dynamic systems of interrelated
flows that evolve over time. Addressing these crises de-
mands architectural responses that are not only resilient
but also regenerative, capable of adapting to shifting con-
ditions and contributing positively to the systems they
inhabit. The constructal theory provides a conceptual
framework for such responses, emphasizing the need for
designs that enhance access to critical flows (Moon, 2019;
Wulf, 2016)dbe it water, air, energy, biodiversity, or
human connectivitydwhile minimizing disruptions and in-
efficiencies. Moreover, this philosophical orientation to-
wards temporality and scale repositions architecture within
a broader epistemological landscape. It resists the anthro-
pocentric bias that has historically dominated the disci-
pline, instead recognizing architecture as one among many
agents in a network of flows that includes non-human ac-
tors, environmental forces, and systemic processes. This
ontological shift requires a rethinking of design agency,
where the architect is not a solitary creator imposing form
upon matter but a mediator, an interpreter of flows, and a
collaborator with the systems that sustain life. Ultimately,
the integration of temporality and scale as foundational
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principles within architectural practice demands a radical
transformation in the way the discipline conceives its role
and its outputs. Architecture becomes an act of steward-
ship rather than mastery, a continuous negotiation with the
temporal and scalar dynamics of the world. By embracing
the constructal theory’s insights (Bejan, 2020a, 2020b,
2022, 2023, 2024), architecture can transcend its historical
preoccupations with form as an endpoint, instead situating
itself as a processda means of enhancing the flows that
define and sustain existence. This vision aligns architecture
with the fundamental imperatives of life itself: to evolve,
to adapt, and to persist in the face of change.

6. Conclusions: interconnectedness and
relational dynamics in architectural ecological
systems

Architecture cannot be understood as a purely instrumental
system of communication and representation of reality, as
it lacks a stable, universal language comparable to verbal
or written expression. Instead, it operates through its own
architectural idiolectda distinct mode of articulation sha-
ped by material, spatial, and symbolic conditions. Unlike
sociolects, which evolve from shared linguistic conventions,
architecture does not emerge from a singular communica-
tive structure but rather from an actantial framework in
which space, form, and inhabitation interact dynamically.

Architecture’s ontology is inherently entropic and irre-
versible; spaces are not neutral vessels but evolving entities
shaped by time, use, and decay. The built environment is
not merely a backdrop for human activity but an active
participant in the social and material processes that define
existence. This existential condition resists reduction to a
fixed system of signs, as meaning in architecture is not
static but emerges through lived experience, adaptation,
and transformation. The irreversibility of architectural
processesdwhether in the gradual erosion of materials,
shifts in social function, or the historical layering of urban
spacedensures that architecture remains an open-ended
practice, continuously negotiating between stability and
change. Rather than a predefined system of communica-
tion, architecture structures experience and mediates re-
lationships, giving form to the evolving conditions of human
dwelling.

If this reasoning holds, architecture could not materially
exist as a coherent system of spatial construction, repre-
sentation and communication; at best, it would be a frag-
mented assemblage of forms devoid of inherent meaning. Yet
architecture persists, not as a universal language with fixed
syntactical rules, but as a system of spatial signs that derive
significance through context, interaction, and use. Semiotics
approaches sign-systems indifferently, acknowledging the
existence of linguistic structures while leaving open the
theoretical possibility of othermodes of significationdamong
them, in our case the architectural idiolect, which emerges
not from a shared lexicon but from the interplay and the flow
of material, movement, and inhabitation.

Architecture, like gestures in relation to speech, does
not exist in isolation but acquires meaning through its
actantial framework, where spatial configurations, mate-
rial choices, and human interactions inflect and redefine
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one another. A threshold, for instance, signifies differently
depending on its relationship to openness or enclosure,
circulation or restriction. A structure placed within one
urban or ecological context carries a meaning distinct from
the same structure in another setting. The irreversibility of
architectural processesdits entropic transformation over
timedfurther complicates this dynamic, as spaces shift in
meaning through adaptation, decay, and cultural reinter-
pretation. Architecture is not a static code but a sociolect
in continuous negotiation, where spatial and material ex-
pressions shape and are shaped by history, ontology, and
the existential conditions of dwelling. A line followed by a
gesture has one meaning, followed by another gesture it
has another.

The ecological and infrastructural crises of our time
have exposed the limitations of reductive frameworks that
rigidly subordinate dependencies within human and non-
human systems. These crisesdmanifested in the failures of
centralized systems and the vulnerabilities within urban
and ecological infrastructuresdhighlight the urgent need
for a paradigmatic shift in our conceptualization of de-
pendency and valency. The traditional narratives of con-
trol, rooted in human exceptionalism, have proven
incapable of addressing the chaotic, recursive, and rela-
tional nature of the systems they attempt to regulate.

This article seeks to contribute to this reimagining by
proposing a shift in how we understand the dynamics of
dependence within architectural and infrastructural sys-
tems. Rather than negating the traditional frameworks, this
work calls for their transformation through the integration
of an actantial framework that rejects the hierarchical
subordination of dependencies. By framing dependency as
a fluid network of relational co-presence, the article ad-
vocates for a poly-narrative ontology that accounts for the
irreducibility of each actant, acknowledging the complex
flows of matter, energy, and meaning in which each is
embedded. This is where the constructal thermodynamic
theory finds resonancedoffering a physics-based approach
to design and evolution that focuses not on the domination
or reduction of flows but on their optimization through the
generative capacity of the system.

The research presented here engages with the emerging
conceptual territory of posthumanism, animism, vitalism,
and second-order cybernetics, which collectively move us
away from rigid systems thinking towards a dynamic, non-
linear understanding of the forces at play. In this light,
autonomy is not viewed as a fixed goal but as an autopoietic
process within the flow of animate and inanimate matter
and energy, an unfolding act that emerges through archi-
tectural praxis, driven by the continuous interaction be-
tween actants. The paper draws attention to the relevance
of irreversibility, entropy, and exergy within architectural
design, emphasizing the need for a more nuanced under-
standing of the flow of energy and matter within the built
environment.

In doing so, the article offers new insights into the po-
tential for architecture to engage with these systemic dy-
namics, emphasizing a radical imaginary where the design
of spaces is not simply a matter of imposing form on matter,
but rather an iterative process of negotiating with the
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forces and flows that shape both the environment and
human experience. Architecture, as praxis, is thus framed
as an evolving process where each intervention is not an
isolated event, but part of an ongoing interaction within a
larger systemdone that is constantly reconfiguring itself in
response to the conditions that surround it.

Does not the critique of rationalism in architecture
exclude the possibility of establishing a revolutionary
architectural dynamic, one that is both deconstructive and
constructive? How can we propose a new architectural
project without attempting to grasp the present and future
of built environments as a totalitydan integrated, rational
totalitydwithout falling into the same traps of reduc-
tionism and determinism? Once the assurance of “objective
architectural processes” has been removed, what remains?
Once the guarantee of an ideal, fixed form of architecture
is discarded, what is left to guide design? Why do we seek to
transform architecturedwhat drives the desire for change
in the built environment, and who, in turn, can instigate
this transformation? Does not the very notion of an “ideal
architectural form” presume the existence of a perfect,
unified, and totalized vision of space and societydan idea
we must critically question? What does autonomy in archi-
tecture truly mean, and to what extent can it be realized
within the fluid, interconnected systems of culture, tech-
nology, and nature? Does this not inflate the role of design
agency and architectural intent, overshadowing the
collaborative and emergent forces that shape environ-
ments? Can we truly envision an architecture that is not
driven by an overarching, centralized will, but instead
embraces the pluralistic and unpredictable nature of ma-
teriality, process, and context?

By focusing on the relational dynamics of systems and
the agency of actants, the paper challenges the traditional
notion of architecture as a static, deterministic discipline.
It proposes instead a model where architecture is viewed as
an active participant in a network of flows, with each
actant contributing to the generative forces that shape the
whole. The result is an architecture that embraces the
complexities of real-world systems and responds to the
ever-changing conditions of the environment, society, and
technology. In this way, the article lays the groundwork for
a more responsive, adaptive, and sustainable approach to
architectural designdone that recognizes the intercon-
nectedness of all elements within a given system and em-
braces the fluid, ever-evolving nature of the built
environment. By drawing from constructal thermodynamics
and a post humanist framework, this work offers a fresh
perspective on how architecture can engage with the
complexities of the natural and social worlds, proposing a
future where design is less about control and mastery, and
more about the optimization of flows within a networked,
co-dependent autopoietic second order system. Thus,
research presented here aims to concretely answer the
following questions:

� Can we continue to design spaces as isolated, static
entities, disconnected from the dynamic flows of energy
and matter that shape the world around us?
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� How long can we uphold the illusion of human exception-
alism, when the interconnectedness of our environment
demands a more relational approach to architecture?

� Is it possible to ignore the inherent chaos and complexity
of systems, or must we embrace a more fluid, adaptive
model of design?

� Can architecture truly evolve if it is bound by rigid,
deterministic frameworks that fail to account for the
dynamic nature of the environment?

� How can we justify designing in a way that seeks control
and mastery, when the natural world thrives on inter-
dependence and mutual exchange?

� If we view dependency as a hierarchical relationship, are
we not overlooking the intricate web of relations that
give rise to form and function in the built environment?

� Is it not time for a shift in how we conceptualize
autonomydno longer as a fixed endpoint, but as a pro-
cess within the flow of matter, energy, and meaning?

� Shouldn’t architecture, as praxis, be seen not as a final
product, but as an unfolding process of negotiation with
the forces that shape the world?

� Can the future of architecture be envisioned in any way
other than through an acknowledgment of the irreduc-
ible complexity of systems, recognizing the imperative
to facilitate access to flows rather than attempting to
control or constrain them?

� Is there any alternative to rethinking architectural
practice in a way that transcends traditional boundaries
and embraces the interconnected, relational totality of
our world?

In this context, this paper argues that architecture plays
a crucial rolednot merely as a discipline focused on the
creation of static forms, but as an active participant in the
dynamic interplay of systems. The discipline must tran-
scend its historical preoccupation with formalism and
technological mimicry, embracing instead the recursive
logics and adaptive rhythms of natural systems. Computa-
tional strategies, which often replicate the hierarchical and
deterministic models of their creators, must evolve to
incorporate ambiguity, noise, and the emergent complex-
ities of the environments they inhabit. The challenge lies in
creating designs that are not merely functional or repre-
sentational but that actively facilitate and enhance the
flows that sustain life. Consequently, the research objec-
tives of the present paper can be shortlisted as follows:

� To explore the integration of constructal theory within
architectural design, focusing on the dynamic flows of
energy, matter, and meaning.

� To reframe the traditional notions of autonomy in ar-
chitecture, viewing it as a continuous autopoietic pro-
cess of relational negotiation rather than a fixed
endpoint.

� To examine the role of entropy and exergy in shaping
architectural forms that are responsive to environmental
and contextual forces.

� To challenge the traditional human-centered paradigms
in architecture by adopting posthumanist perspectives
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that emphasize the interconnectedness of human and
non-human actants.

� To investigate the application of an actantial framework
in architecture that recognizes the irreducibility and
relationality of systems within the built environment.

� To analyze how the application of constructal thermo-
dynamics can optimize spatial organization and envi-
ronmental performance within architectural design.

� To assess the role of architecture in promoting a more
fluid, poly-narrative engagement with its ecological,
technological, and social contexts.

� To critically explore the relationship between praxis and
theory in the context of architectural practice, focusing
on the evolving and provisional nature of knowledge.

In other words, the aim of this research is to address the
chaotic vastness of the environment, where architecture
and related disciplines must move beyond the pursuit of
singular meta-narratives and embrace frameworks that
celebrate multiplicity and openness. The constructal the-
ory, with its emphasis on the evolution of flow systems,
offers a conceptual anchor for this effort, providing a
means of understanding form as both a response to and a
participant in the dynamic currents of existence. Yet this is
not a call for determinism; rather, it is an invitation to
engage with the world’s inherent complexity, recognizing
that design is not an endpoint but a processda perpetual
negotiation with time, scale, and contingency. Thus, the
research contributions of the present paper can be sum-
marized as follows:

� Introduction of the constructal law as a conceptual
framework for architectural design, emphasizing the
optimization of flows within systems.

� Development of a new perspective on autonomy in ar-
chitecture, reframing it as an ongoing autopoietic pro-
cess of negotiation within the relational totality of
environments.

� Integration of posthumanist and vitalist perspectives
into architecture, moving beyond anthropocentric
frameworks to understand architecture as part of a
larger ecological and social network.

� Application of an actantial framework to architectural
practice, highlighting the relational dependencies and
irreducibility of actants and adjuncts in shaping archi-
tectural form.

� Provision of a new approach to architectural theory that
incorporates the concepts of entropy, exergy, and con-
structal thermodynamics, providing a physics-based lens
for understanding architectural evolution.

� Proposition of a poly-narrative, context-responsive
model of architecture that transcends rigid boundaries
and allows for the dynamic negotiation of form and
function.

� Rejection of deterministic and hierarchical design ap-
proaches in favor of a more fluid and adaptive under-
standing of architectural systems.

� Offering a nuanced discussion of the role of praxis in
architecture, emphasizing its capacity for continuous
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transformation and its critical engagement with the
real-world conditions it seeks to address.

In conclusion, the path forward lies in embracing the
chaotic vitality of the systems we inhabit. This is neither a
surrender to disorder nor an endorsement of the utopian
metaphysical enterprise that Koolhaas et al. (1997) and
many architectural theorists advocate, but rather an
acknowledgment of chaos’s generative potentialda
recognition that chaos, far from being antithetical to
design, is its very substrate. To construct systems that align
with the irreducible complexity of the world is to accept
that order and disorder are not oppositional but inter-
woven, their interplay giving rise to the forms and flows
that define life itself. Architecture and urbanism, as disci-
plines and praxis, must align themselves with this under-
standing, transcending their historical boundaries
(Borzacchini, 2021; Feyerabend, 2010; Guy and Farmer,
2001; Jeanneret and Corbusier, 1931; Müggenburg and
Pias, 2017; Nesbitt, 1995; Rudolf and Taverne, 2018) to
participate meaningfully in the unfolding syntagma of na-
ture according to the constructal law of nature. This is not
merely a task for the architect or the urbanist, but for all
who seek to engage with the profound, evolving in-
terdependencies that sustain our shared existence.

At first glance, this appears to suggest a rejectiondor
rather, a bracketingdof the architectural subject, enac-
ted not through phenomenological reduction but through a
counter-phenomenological displacement: a withdrawal
from form as a stable predicate toward an ontology of flow
and irreversibility. Here, architecture is not conceived as a
vessel of intentional meaning, nor as a manifestation of
constitutive subjectivity, but as an anonymous event of
orderingdan emergent structuring without an agent.
Rather than a Husserlian grounding of spatiality through
subjective apprehension, or even a Heideggerian onto-
logical disclosure of space through the “ecstatic pro-
jections” of dasein, what is at stake is a different
epistemic terraindone in which architecture operates
within an actantial framework, entangled in the entropic
materiality of matter, energy, and their irreversible
transformations.

Yet, much like Foucault’s archeology of knowledge, ar-
chitecture approaches this limit not as pure negation but as
a form of experienceda “pure experience of order” that
lays bare the historical and material a priori conditions
through which spatial systems emerge, articulate them-
selves, and mutate. If architecture uncovers a ground, it is
not the metaphysical ground of classical ontology, nor the
subject-centered intentionality of phenomenology, but a
fluctuating matrix of forces, thresholds, and systemic in-
terdependencies. The architectural simulacrum, in this
sense, does not merely mimic preordained forms but
operates as an entropic field wherein patterns arise,
dissolve, and reconfigure. Architecture, then, is not an
inscription of meaning but a negotiation with the contin-
gency of formdits dissolution into flow, its irreducibility to
fixed predicates, and its ceaseless involvement in the dy-
namics of entropy.
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Architecture, much like knowledge itself, is never built
on stable ground. It unfolds within shifting ter-
rainsdhistorical, material, and ecologicaldthat resist
permanence. What once seemed like a solid foundation is
now understood as a dynamic field, marked by flows,
entropic shifts, and irreversibility. The architectural ob-
ject, traditionally conceived as a fixed entity, is instead
part of an ongoing negotiation between form and matter,
between forces that structure space and those that erode
it. The very act of designing is not simply about imposing
order but about engaging with these move-
mentsdunderstanding architecture as a predicate within a
larger actantial framework, where no element stands alone
but is always in relation to others.

To conceive of architecture through this lens is to chal-
lenge the classical ontology of space. No longer can it be
reduced to a mere container for human activity or a passive
backdrop to historical events. Instead, space itself is an
active participant, shaped by and shaping the flows that
pass through it. This relational approach resists the simu-
lacrumdthe mere replication of past forms detached from
the conditions that once gave them meaning. Rather than
mimicking history or nature, architecture must embed itself
in the processes that sustain life, acknowledging the irre-
versibility of ecological transformations and the instability
of material states.

Entropy, then, is not a failure of architecture but its
condition of existence. Every structure, no matter how
permanent it may seem, is caught in a trajectory of decay,
adaptation, and renewal. To design with this in mind is to
embrace the fact that architecture is never completedit is
always becoming, always responding, always in flux. The
challenge is to create forms that do not resist change but
work with it, integrating the logic of flows rather than
attempting to control them. This shift does not mean
abandoning structure but rather rethinking it: How can
architecture remain open to transformation? How can it
serve as a conduit rather than a boundary? How can it
negotiate between the human and the non-human, be-
tween stability and dissolution?

If the built environment is an “archive”, it is not a static
one. It iswrittenand rewrittenby time,by forces that exceed
the architect’s control. The task, then, is not to impose a
fixed order but to design with an awareness of instabilitydto
acknowledge that architecture, like any form of knowledge,
is never final, never fully grasped, always on the verge of
something new. As illustrated in Figs. 2‒8, the main contri-
bution of this paper lies in formulating an objective theo-
retical poly-narrative that shifts the focus from
formalization to process. This approach establishes an
ontology where the theorized process holds an inherent
irreversibility, allowing for the emergence of multiple iconic
expressions rather than a singular, fixed outcome. The cur-
rent discourse often prioritizes final forms, yet there, within
the unfolding dynamics of architectural design, lies the true
essence of architectural evolution. By predicating the study
on process rather than static representation, this research
broadens the theoretical perspective, embracingfluidity and
transformation as fundamental design principles.
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As we stand on the precipice of a new architectural and
urban transition, we must recognize that the boundaries we
once held sacreddthose of form, function, and dis-
ciplinedare nothing more than ephemeral constructs, dis-
solving in the ever-shifting currents of nature’s own
choreography. The architect and urbanist are no longer sol-
itary agents and masters of creation but rather participants
in a grand, unfolding dynamic dance where every element,
from the most minute material to the most expansive envi-
ronmental flow, is both a question and an answer. This is not a
return to nature, but a profound reimagining, where the very
act of building becomes a living dialogue with the world, a
conversation in which each structure, each space, humswith
the resonance of deeper, interconnected truths. The con-
structal law, far from a rigid deterministic rule, becomes a
liberating rhythm, guiding us through the complexities of
existence toward a future where architecture and urbanism,
no longer bound by the past, pulse with the unpredictable
vitality of nature itself. This is not just a task for designers; it
is the call of our times, urging us to build, not with certainty,
but with the awe and responsibility of co-creators in a uni-
verse that refuses to be tamed.
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“einfühlung” to empathy: exploring the relationship between
aesthetic and interpersonal experience. Cogn. Process. 19,
141e145.

Ghosn, R., 2019. Carbon Re-form. Log, pp. 106e117.
Giedion, S., 1959. Space, Time and Architecture, third ed. Harvard.
Giedion, S., 1970. Mechanization Takes Command: A Contribution to

Anonymous History, third ed. Oxford University Press, New York.
Godel, A., 2015. When windows were wires: the projection of

network invulnerability and the architecture of the AT&T
longlines. Grey Room 34e65.

Gosselin, C., Duballet, R., Roux, P., Gaudillière, N.,
Dirrenberger, J., Morel, P., 2016. Large-scale 3d printing of
ultra-high performance concreted a new processing route for
architects and builders. Mater. Des. 100, 102e109.

Graus, R., Martin-Nieva, H., 2015. The beauty of a beam: the
continuity of Joan Torras’s beam of equal strength in the work
of his disciples Guastavino, Gaudi, and Jujol. Int. J. Architect.
Herit. 9, 341e351.

Greimas, A.J., Courtés, J., 1979. Sémiotique. Dictionnaire raisonné
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Tesnière, L., 1959. Eléments de syntaxe structurale. Klincksieck, Paris.
Trummer, P., 2019. Architecture in the Age of Hyperobjects. Log,

pp. 35e41.
Turak, T., 1970. The ecole centrale and modern architecture: the ed-

ucation of William Le Baron Jenney. J. Soc. Archit. Hist. 29, 40e47.
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