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Abstract The article aims to develop the concept of the
biophilic effect in architecture rooted in the biophilia
hypothesis based on embodied cognition theories and a
phenomenological background. The biophilia hypothesis,
an evolutionary psychology assumption stating that human
beings possess an inherent affinity toward nature, has been
a widely discussed topic in the climate change crisis era. A
brief history and summary of schemes of biophilic
architecture will be given to exhibit its potential while
underlining the theoretical ambiguities of the existing
framework. First, a theoretical account of embodiment
theory will be given to overcome the ambiguities and
clarify how we are connected to the outer world. The
concept of the embodied self emphasizes a human-centric
approach to design, recognizing humans as hybrids of mind
and body interacting within their environment. Second, the
theory of affordances will be proposed to explain how
nature is connected to us. The concept of affordances
defines how our environment offers opportunities for
action, shaping our interactions based on our physical and
cognitive capabilities. Third, the concept of the biophilic
effect will be introduced to explain how architecture
mediates between nature and humans by illustrating its
three primary components: the source, the architectural
medium, and the inhabitant. In its multidimensional,
temporal, and proxemic dynamics, the biophilic effect as a
design aspect stimulates architectural experiences of nature
in ways that align with human perceptual and cognitive
processes. As a case study, the sun light biophilic effects of
the Institute du Monde Arabe by the Ateliers Jean Nouvel
will be analyzed. The article concludes that, through the
biophilic effect, we can connect inhabitants with the

natural environment, exploiting our inherent affinity to
nature, enhancing human well-being and ecological
harmony.

Keywords Biophilia Hypothesis, Theory of
Architecture, Embodied Cognition, Phenomenology,
Experience

1. Introduction

1.1. Methodology

This article employs a theoretical and interdisciplinary
approach by synthesizing literature from architecture,
cognitive neuroscience, evolutionary psychology, and
phenomenology. The methodology aims to integrate
embodiment theory and the concept of affordances into
biophilic design. Thus, it synthesizes the concept of the
biophilic effect by showing how it clarifies the ambiguities
in the current discourse of biophilia as a design strategy.
The research is developed through an analysis of historical
and contemporary texts as well as a critical reading of the
biophilic theories.

In this process, the inquiry is guided by several
fundamental research concerns:

1. What are the ambiguities of the contemporary
understanding of biophilic design?

2.  How does the embodiment theory contribute to our
understanding of biophilic design in architecture?
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3. How do affordances mediate the interaction between
natural elements and human perception within
architectural spaces?

4. In what ways can architecture integrate natural
elements to stimulate the biophilic effect and enhance
inhabitants’ quality of life?

5. How do multidimensional, temporal, and spatial
dynamics influence the effectiveness of the biophilic
effect in contemporary architectural practice?

As an introduction, the study summarizes and defines
the ambiguities of biophilic design theory. This can be
clarified by conceptualizing the body as part of the
environment, nature as a possibility of interaction, and the
integrated view of nature, architecture, and inhabitants.
Then, it explores how embodied-self theory can transform
our understanding of biophilic design by emphasizing the
inseparable connection between body and mind in the
experience of space. Afterwards, it examines the mediating
role of affordances, considering how natural phenomena
offer experiential opportunities that shape human
perception and behavior. The research synthesizes a design
path to stimulate a biophilic effect effectively and
considers the influence of the biophilic effects’
multidimensional, temporality, and proximity dynamics.
Finally, a case study, Institute du Monde Arabe in Paris
will be analyzed illustrating the biophilic effects generated
by the project.

1.2. The Need for Biophilia as a Human-Centric
Approach

Given the pressing nature of the climate crisis in recent
years, it is no surprise that sustainability and green design
have become central to architecture, a profession that
prides itself on social responsibility. Both mainstream
design and academic discussions have centered around
creating sustainable buildings with longer lifecycles,
reducing the carbon footprint of the built environment, and
decreasing energy use. Green techno-excellence for a
healthier earth’s future is a fundamental goal, yet it now
and then tends to be too invisible for users and technical for
architects. Harry Francis Mallgrave, one of the
architectural theoreticians keeping a close eye on the
biological sciences and human experience, noted in his
contemporary history of architecture with David Goodman
that one critique increasingly being voiced against the
environmental movement has been that its idea of what
constitutes sustainable design has been narrowly formed
[1]. A more comprehensible approach might be to translate
climate sensitivity into spaces integrated with our daily life
and perception processes, addressing how people are
affected by the built environment. Recent developments in
neuroscience and biology have proved that architectural
settings directly impact our mental health as we use and
continuously sense the environment. Specifically, we need
to consider whether built environments contribute to or
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detract from the well-being of their inhabitants. Stephen
Kellert, one of the leading advocates of Biophilic Design,
wrote Metropolis Magazine [2] that much of today’s built
environment reminds us of the barren sensory-deprived
cages of the old-style zoo, now ironically banned as
“inhumane.” One possible answer to how we can enrich
ecological architecture with a human-centric approach
seems to be based on our affinity to nature, namely
biophilia.

1.3. Origin of the Concept of Biophilia

An account of the early development and evolution of
the biophilia concept goes back to Social psychologist
Erich Fromm. He famously coined the term biophilia -as
the antonym of necrophilia- in 1964 to describe the love of
life that explained two tendencies of living organisms:
sustaining life from death threats biologically and positive
integration with each other [3]. Edward Wilson’s 1984
book Biophilia [4] influentially redefined the concept
ecologically, proposing that humans are genetically
predisposed to be attracted to nature and establishing an
evolutionary, innate connection between them. In his
Pulitzer-winning book, Wilson argues that our natural
affinity for life —biophilia—is the very essence of our
humanity and binds us to all other living species. He
defined biophilia as the innate tendency to focus on life or
life-like processes rooted in the emotional affiliation of
human beings to other living organisms, which is
supported by psycho-evolutionary theory, arguing that
some emotional reactions are rooted in human evolutionary
history and developed into adaptive responses to modern
society. Richard Dawkins’ The Selfish Gene, [5] Jay
Appleton” The Experience of Landscape [6], Edward
Wilson’s Sociobiology [7], Stephen and Rachel Kaplan’s
Cognition and Environment [8] reframed culture within
biology to inspire several disciplines in humanities, not
least architecture.

1.4. Academic Discourse on Biophilia

Over the following decades, the academic development
of biophilic design in architecture has evolved, focusing on
integrating nature into built environments to enhance
human well-being and environmental sustainability. The
Biophilia Hypothesis in 1993 [9], an edited volume by
Wilson and Stephen Kellert, developed the hypothesis in
connection to design, emphasizing that the emotional
connection with life was conserved after humankind
migrated from the primitive natural environment into the
artificial new environment and that the innate tendency
represents the characteristics of heredity. In the early 2000s,
researchers began exploring the psychological and health
benefits of natural elements in built environments, drawing
on the concept of biophilia, which suggests humans have
an inherent affinity for nature. At the same time, the
academic work expanded on defining biophilic design
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principles with key frameworks developed. The Biophilic
Design in 2008 [10], edited by Kellert, Heerwagen, and
Mador, brought specialists from biological sciences and
architecture together and has been transformative in
permanently engraving the hypothesis into the realm of
architecture. Empirical research and case studies,
especially neuroscientific developments and cognitive
psychological takeaways throughout the 2010s, validated
the benefits of biophilic design, demonstrating
improvements in mental health, reduced stress, increased
productivity, and enhanced creativity, thus highlighting the
concepts of experience and atmosphere in architecture.
Pallasmaa and Robinson’s Mind in Architecture:
Neuroscience, Embodiment, and the Future of Design,
published in 2015 [11], demonstrated the potential of
crossovers between biological sciences and user-centered
design. As the late 2010s approached, biophilic design
became a hot topic and keyword occurrences in academic
articles rose; it has increasingly been linked with
sustainable architecture and public health, underlining that
biophilic elements not only improve occupant well-being
but also contribute to environmental goals like energy
efficiency and biodiversity. In the 2020s, biophilic design
principles began to be incorporated into architectural
standards and guidelines. Throughout these two decades,
the academic focus has shifted from theoretical exploration
to practical implementation and policy integration, with a
vast amount of interdisciplinary research venturing to
connect architecture, cognitive psychology, environmental
science, and public health.

1.5. Biophilic Themes

Several arguments parallel to those for Biophilic design
have been put forward in ancient and modern history. Still,
while welcoming its roots, the recent and conscious interest
in biophilia differentiates itself with its evolutionary
psychological basis and design strategy. In doing so, the
self-aware biophilic design theory followed an agenda of
development of principles. It mainly focused on
categorizing the Biophilic architecture types to harvest
design guidelines (Table 1). It is possible to observe a trend
for triadic categorization in various works, especially in the
neat schemes of Kellert’s 2018 book Nature by Design:
The Practice of Biophilic Design [12] (developed from his
2008 book chapter [13]), Browning and Ryan’s article,
Categories and Patterns of Biophilic Design [14] (updated
from an earlier 2008 article by Cramer and Browning [15],
and the 2014 booklet by Browning, Ryan and Clancy [16]),
and Zhang, Schrdler, and Bekkering’s critical review in
2022 [17]. A similar template of design themes can be seen
among key contributors to biophilic taxonomy under the
terms of “types of experiences” [12], “patterns” [14], or
“approaches” [17].

Table 1. Biophilic Themes in Architecture

Incorporation of Nature | Imitation of Nature‘ Simulation of Nature ‘
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1.5.1. The First Theme: Incorporation of Nature

The first theme -the direct experience of nature [12],
nature in space pattern [14], or the incorporation of nature
[17], - is the mainstream and straightforward one, covering
the projects that contain natural elements to create
point-blank exposure to nature using them as interior,
fagade, or landscape elements, connecting the plot area to
various natural processes, and contacting with basic
features of the natural environments (water, air, daylight,
plants, animals, landscape, weather, seasonal changes).
Tadao Ando’s Cichu Museum, immersed in the grasslands
and incorporated interior landscapes providing forests and
seascapes, or Ateliers Jean Nouvel’s Institut du Monde
Arabe in Paris bringing in natural light its responsive
fagade to create a dynamic atmosphere, or Bosco Verticale
in Milan, a skyscraper with trees growing in the cavities of
its fa@de by Stefano Boeri Architects, are typical
examples given.

1.5.2. The Second Theme: Imitation of Nature

The second theme -the indirect experience of nature [12],
nature analogues pattern [14], or nature inspiration [17] -
covers the projects inspired by nature, which establishes an
imagined experience of nature by using metaphorical
shapes signifying a natural entity, reproducing mechanisms
as in biomimicry, reproducing patterns as in biomorphic
design, reminding a habitat by using natural materials, and
imitating nature in abstract ways are the techniques. The
second theme utilizes design elements transformed from
their original state and particular natural processes that
have been especially instrumental in human evolution.
Eero Saarinen’s TWA Flight Center connotating a bird’s
take-off, or Frank Gehry’s landscape structure Peix as a
reflection of the ergonomy of fish anatomy or the Beijing
National Aquatics Centre inspired by the shape of soap
bubbles and the pattern of a cellular structure are common
examples.

1.5.3. The Third Theme: Simulation of Nature

The third theme -the experience of space and place [12],
the nature of the space pattern [14], or the nature of
interaction [17] - draws on the nature of our senses by
employing spatial arrangement techniques derived from
how our sensing circuits have evolved and by uncovering
the peculiarities of our anatomy and cognitive capabilities.
It is a multi-dexterous theme that has the most ambiguous
and disputed definition. The theme covers the spaces
strictly based on our biological and sensual mechanisms
that evolved throughout millions of years while exposed to
natural forces. It addresses spatial configurations of
various kinds, which rely on how we sense the world
around us. It suggests exploiting the genetically encoded
sensual and mental preferences, an evolutionary
psychological assumption. From this standpoint, we
perceive the world through evolved biological mechanisms
that have default preferences to a certain extent and
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generate pre-cognitive, positive emotional reactions
toward spatial qualities such as organized complexity,
order, connectivity, and the sense of belonging, as the
senses have evolved toward a faster and energy-saving
recognition patterns so that the brain can process stimuli
faster and spend minimum energy. We also prefer settings
that provide prospects, refuge, familiarity, or mystery. We
prefer these settings because of our evolutionary desire to
see beyond our immediate surroundings rooted in the lives
of ancestors in Savannahs, our fascination with the slightly
unknown and revelatory moments, and sometimes even
phobia-inducing properties when they include a trusted
element of safety. For example, Frank Lloyd Wright's
circular Phoenix Home plays with prospect/refuge
dichotomy, the minimalist facades of Bird’s Nest represent
an organized complexity, and the atmosphere of Zumthor’s
Vals Thermal Bath exploits our intrinsic preference toward
rich, multi-sensory, ephemeral stimuli.

1.6. Problems of the Theme Categorizations and
Synthesizing the Biophilic Effect

1.6.1. Ambiguity about the Self and Perception Processes

Biophilic themes provide an extensive pool of
architectural examples and techniques. Yet, there are
serious ambiguities despite the analytical attention, and the
arguments often lack a theoretical edge. The first
ambiguity is that all three themes rely on dissimilar
perceptions of nature. The first theme refers to the physical
inclusion of natural elements to be sensed by the
inhabitants. The second theme gives weight to our
imagination, and the third focuses on evolutionary
perception processes. Kellert's emphasis on experience
comes close to bringing all themes together, yet it still
needs to be supported by a comprehensive understanding
of perception; in this case, it should be more closely
integrated with the theory of embodiment, which connects
our consciousness to the world through our body. How can
we describe the self in correlation to nature? What are we
on the face of nature? The embodiment theories,
particularly the concept of the body-mind continuum,
provide an understanding of the self as an organism
embedded in the environment.

1.6.2. Ambiguity about the Definition of Nature

Secondly, the idea of nature feels too broad and
unfiltered. How nature relates to our body—and through
the body to the mind—needs to be further conceptualized,
as we do not wander the earth as if nature is a passive
container of random mental and physiological benefits but,
in a psycho-evolutionary sense, woven with possible
affordances to engage. What nature is nature to us? How
can we redescribe nature in correlation to us? The answer
lies in its potential to access our lives, namely in the
affordances it presents, as explained by the concept of
affordances.
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1.6.3. Ambiguity of the Connection of the Self and Nature

Thirdly, only a few examples (like the ones above) can
be claimed to be out-and-out Biophilic architecture; most
other instances contain a drop of it and only loosely or
unintentionally utilize the hypothesis. Understandably,
many projects have other pressing concerns and technical
or climatic pressure points, and biophilia is more often than
not wishful thinking rather than a decisive inclination.
Even in the case of low-dosage biophilic load, the
terminology needs to be improved to provide a
complimentary design roadmap and to clarify how
biophilic ideas can be integrated with the rest of the design
decisions. The problem here is the singular and
unidimensional character of the existing definition. How
are the self and nature, once both redefined,
cross-dimensionally connected? What is the essence of the
knot, keeping them together?

A strategic keyword, based on the previous redefinitions
of self and nature, namely the Biophilic effect, which
connects nature, the built environment, and our experience,
should be devised. This keyword can be embedded inside
the complex decision matrix of a design. To summarize, we
need to redefine nature and self so that they can
theoretically fit each other like puzzle pieces, at whose
borderline we can place a Biophilic effect.

2. The Embodied Self

“The organism is chemically so united with the
environment that the two can only be separated in the
abstract way in which we separate the water of two
tributaries which have flowed together in a common river
bed.”

Richard Neutra, Survival Through Design [18]

As addressed in the first ambiguity problem, the
dissimilarity among the themes about how we are
connected to nature needs closer attention. A theoretical
understanding of the core idea, the human-centric focus,
seems crucial to clarify how architecture brings nature and
its inhabitants together. Designing through a sequence
from nature through architecture to the inhabitants and
back necessitates a perspective connecting mental
processes and genetic abilities to the space surrounding us.
An embodied perspective can bring about an equation of
the space, body, and mind for Biophilic designs. Once
defined as users of functionalist programs of modern
architecture, humans are increasingly seen today as a
hybrid of mind and body in space to create a basis for the
human-nature connection, as explained by Richard Neutra
[18] as a metaphor of two tributaries of a river in one of the
first books on architectural embodiment, Survival Through
Design. The idea of embodiment has gained prominence in
previous decades thanks to evolutionary psychology,
cognitive neuroscience, ecological thinking, and the
philosophy of pragmatism.
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2.1. Historical and Philosophical Foundations of
Embodiment

The idea that our perception has biological structures has
historical and philosophical roots, counterbalancing the
Newtonian void and Cartesian mind/body discrepancy,
placing the self as an organism in space. Historically,
Kant’s understanding of perception has put our corporeal
presence into connection with transcendental concepts
despite space and time being nothing but forms of intuition,
and set the stage for the upcoming attempts of focusing to
perception and experience. In post-Kantian philosophy,
aesthetics became a separate field of philosophy, as
previously defined by Baumgarten in the 18th century, but
only of minor importance compared to reason due to the
presumed subjectivity of emotions and a preference for
pure form over empirical qualities of things. In the heyday
of German lIdealism, Arthur Schopenhauer [19] recognized
that perception is no passive process but one in which the
brain actively constructs its world through a complex series
of mental operations. Around the turn of the century,
Husserl’s phenomenology, in which the lived world has
been the centerpiece, paved the way for Heidegger to place
our existence, Dasein, in a place. On the other side of the
Atlantic, American pragmatism captured the intimate and
intricate interaction of our selfthood’s corporeal,
interpersonal, and cultural dimensions in John Dewey [20].
However, these endeavors barely touched the realm of
architecture. On the other hand, during the rise of
evolutionary theory and psychology in the late 19th
century, art historians investigated the bodily aspects of
visual arts and architectural perception; for example,
Heinrich Wdfflin insisted that we are animate architectural
events as “we ourselves possess a body” [21]. Here and
there, theoretical contributions to this line of thought were
visible, from Rasmussen to Norberd-Schulz and Ernest
Gombrich to Arnheim. Yet, functionalism and, later,
post-structural discourse mostly ignored our corporeal
being and the aesthetic perception in the twentieth century.

The self as a presence in the world has only gained
prominence once again after nearly a hundred years in
connection with the developments of biological sciences in
the last decades of the millennium. Based on recent
psycho-evolutionary findings, the theoretical intuitions
have been revisited. Juhani Pallasmaa’s work, starting
from Eye of the Skin in 1996 [22], has been
transformational in architectural circles, focusing on senses
and atmosphere, while Ellen Dissanayake, in her book
What is Art for? [23], explored the human artistic impulse
more deeply rooted in evolutionary behavioral traits than
the speculative anthropological theories of the past have
allowed. Grant Hildebrant’s Origin of Architectural Places
[24] demonstrated how various historical examples reflect
how visual perception works as landscapes locking in our
senses contribute to our ancestors’ survival and how
certain traits of natural spaces can be traced throughout
history, and, around the same time, Semir Zeki opened the
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curtains for a new field of neuroesthetics in his book Inner
Vision [25] arguing that there can be no satisfactory theory
of aesthetics that is not neurobiologically based.

2.2. Contemporary Embodiment Perspectives in
Architecture

2.2.1. Mind-Body Continuum

Today, our corporeal beings, along with our so-called
subjective emotions, have a much more central spot in
architectural theory, as well as in arts and cognitive
sciences. Sarah Robinson’s Nesting: Body, Dwelling,
Mind [26] explains that body and mind cannot be separated
in the cartesian sense anymore, and our mental activities
originate within and are beholden to the body. Each of our
conscious states and every cognitive function -emotion,
thought, perception, desire, memory, imagining- is
generated, in part, “by galaxies of electrochemical
interactions” that take place in the body. The concept of
neural correlates, developed by neuroscientists, links the
first-person subjective states to the observable biological
brain activity that generates them. The consensus among
experts in biology, psychology, and cognitive neuroscience
is that none of our experience, thought, and communication
would exist without our brains functioning as organic
members of our bodies, which in turn are actively engaged
with the specific physical, social, and cultural
environments in which we dwell. Our presence is nested in
a mind-body continuum, like two sides of the M &bius strip
[27].

2.2.2. Embodied Perception

Harry  Francis  Mallgrave’s  Architecture  and
Embodiment [28], along with his later books, examines the
intersection of architecture with the contemporary
understanding of biological science through the prism of a
critical humanities prism and particularly focuses on the
concept of embodiment as an alignment of culture with
evolutionary biology. He emphasizes that we come into the
world with the neural capacity to construct a social
engagement with the world. Not only is our perception of
the built environment embodied, but also our social
interaction and design process have roots in our body that
is nested in the built environment. How we feel and
socialize are not standardized user properties but are
dynamic and ever-changing embodied processes
depending on the place and occasion. He brings together
several neuroscientific findings showing their implications
for design and architectural experience. For example, the
discovery of mirror mechanisms in the early 1990s has
similarly provided new insights into how we perceptually
engage with the world. They were first discovered in
macaque monkeys in a lab at the University of Parma and
within a few years humans were also shown to possess
such systems, although in a more complex way [29].
Mirror mechanisms are sensorimotor circuits that fire not
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just when we perform an action but when we see or hear
someone else performing an action, such as playing the
piano or lifting a tea cup [30]. Effectively, parts of our
sensorimotor circuits respond as if we were performing the
action, excluding those motor circuits by which we would
actually act. The process is called “embodied simulation,
which is why we enjoy watching an athlete or a ballet
dancer” [31]. According to Mallgrave, based on
neuroscientific discoveries, perception is an active process
during which inanimate motion is simulated. Through the
senses, the phenomena sensed are enacted in our
pre-cognitive and cognitive experience. There is a lively
mimetic correspondence between the environmental
stimuli and our perception of them.

2.2.3. Embodied Meaning

American philosopher Mark Johnson, in his book The
Aesthetics of Meaning and Thought [32] -and in his
previous works from Metaphors We Live By [33] to The
Meaning of the Body [34], explores the profound
connection between bodily experiences and cognitive
processes from a philosophical point of view. He delves
into the concept of embodied cognition, arguing that our
understanding of the world is deeply rooted in our physical
interactions with it. Our bodily experiences underpin
abstract thinking and conceptual development,
emphasizing the role of metaphors derived from bodily
experiences in shaping abstract concepts, the influence of
emotions on reasoning, and the importance of bodily
interactions in the development of meaning. The
implications of our embodiment are “one of the most
profound philosophical tasks you will ever face.
Acknowledging that every aspect of human being is
grounded in specific forms of bodily engagement with an
environment requires a far-reaching rethinking of who and
what we are,” writes Johnson [32]. According to him, not
only perception is active and embodied but also the
thinking process and construction of meaning are bodily
activities.

2.2.4. Embodied Decision-Making

Michael Arbib, one of the pioneers in interdisciplinary
neuroscience in When Brain Meets Buildings [35], argues
that our body is embrained, just like our mind is embodied.
He states that the brain does not function in isolation;
instead, it works in concert with the body, meaning that

cognition, perception, and action are deeply interconnected.

The brain fundamentally influences our bodily movements
and physical interactions with the environment, while
simultaneously, the brain's functions are shaped by the
body’s capabilities and constraints, and they are
intertwined in a continuous and primarily subconscious
feedback loop through perceptual and motor schemas.
Through the action-perception loops, our decision-making,
behaviors, and, thus, actions in space are particularly built
upon and rely on our bodily presence.

The Biophilic Effect: Embodied Self and Nature as Cluster of Affordances

To sum up, recent architectural theory conceives the
inhabitant acting, feeling, and thinking as an active part of
the surroundings.

2.3. Embodied Presence in Spaces and Nature

On that basis, we can define the space around us as the
continuation of the space in us, creating a nexus of
space-body-mind, transforming each other. Therefore, a
truly up-to-date understanding of the body must include the
mind and all of its processes: senses, emotion, cognition,
imagination, and remembering. The notion of a nexus of
space-body-mind linked together by knots of perception,
cognition, and movement/acting is the first essential
concept to fulfill the biophilic promise in architecture. The
space is not an empty container of solely dimensions where
our bodies are placed to perform functions. It is an
extension of our bodies, constantly changing according to
the observer’s perspective. The mental perception process
is dynamic and depends on the relative and genetic body
features. The mind-body continuum and an embodied
understanding of space allow us multi-dimensional design
possibilities to bring nature to our attention. Without that,
the ever-altering natural phenomena and the constantly
changing perspective of our body-mind would remain two
distant points in occasional and one-dimensional
connection. As the mind is nested in the body and the body
is nested within space, we are part of rooms, buildings,
cities, the earth, and the universe. The connectedness
between the inhabitant and the space is a “prime
characteristic of what it means to dwell and to be in the
world” [36].

So, the embodied understanding of the world brings
about a basis for connecting our mental experience to the
world through our bodies, and this will bring all biophilic
themes together on stage utilizing this existing connection.
On this basis, any physical environment has the potential to
invoke our affinity to nature by senses, by just implying
nature through imagination, or by riding on the inherited
intuition. From that point of view, all three themes have
theoretical keys to unlock Biophilia's premise through
senses, imagination, and intuition rooted in the redefined
self as an embodied being.

3. Natural Phenomena as Affordances

3.1. The Challenge of Describing Nature

The embodied self might facilitate our connection to the
world outside, but how is the world, or nature, connected to
us, and how do we intuitively comprehend it? The second
problem related to biophilic themes is rooted in the
obscurity of nature’s description, which is not a taxonomy
or terminology issue solved by more meticulous analysis,
nor does it require a solution that can exclusively be found



Civil Engineering and Architecture 13(5): 3581-3592, 2025

in the perception of nature as a phenomenon. Being in
nature is not an isolated perception like watching a painting
in a museum for pure aesthetic pleasure -if there is one. We
are not passive observers of the environments we are part
of, interact with, and depend on. It is a question of how we
grasp nature as part of ourselves to be potentially
uncovered by biophilic architecture and as something
entangled with our daily activities.

3.2. The Concept of Affordance as a Possibility of
Interaction

We comprehend natural phenomena as things that afford
various corporeal patterns of engagement, and, thereby,
nature is a vivid extension of ourselves, but only in how it
affords us. Nature and all things enable specific modes for
us to be part of them; they all exhibit affordances for
interaction. Affordance, a profound ecological perception
concept developed by American psychologist James J.
Gibson, is the purpose that a thing can have that is
noticeable by people (or animals) as part of the way they
experience it. In psychology, affordance is what the
environment offers the individual, whereas it has a
narrower meaning in design and refers to possible actions
that a subject can readily apprehend. Gibson’s [37]
definition is from his book The Ecological Approach to
Visual Perception, stating that “the affordances of the
environment are what it offers the animal, what it provides
or furnishes, either for good or ill” and that ““it implies the
complementarity of the animal and the environment.” The
concept of affordance is a tool that allows us to see the
spaces around us in reference to us. It characterizes the
suitability of the environment to the observer, so its
properties depend on their current intentions and
capabilities. According to Johnson [38], affordances are
“the possibilities for interaction with objects that result
from (1) the ever-developing sensorimotor capacities of the
organism, (2) the characteristics of objects, and (3) the
nature of the environments inhabited by the organism.”

Revisited by several authors in architectural theory
keeping a close eye on cognitive sciences and neurology,
the term affordances identifies the opportunities for action
“that our brains register without consciously being aware
of the object that affords those actions,” as explained by
Arbib [39]. All interactions are relative to the organism’s
character and the objective characteristics of its natural and
architectural surroundings. They are embedded in our
body-mind continuum.

3.3. Individual Perception and Natural Phenomena as
Clusters of Affordances

Our needs and abilities control the perception of things,
paying them selective attention to initiate acts. That is why
the same aspect of the environment can provide different
opportunities to different people and even the same
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individual at another point. The shape of any object implies
its usability to our body’s possible movements and our
mind’s intentions. For a human being with fingers, hands,
and arms, a doorknob affords pull-down-ability; or a
flower might afford cherishing fragrance, whereas
collecting pollen for bees. Our perception of things is
linked to our actions, and this connection is made possible
through our body, which functions as a part of our sensing
mechanisms and enables our movement. The brain
constantly prepares for possible actions by interpreting
sensory input in terms of what the body might do next. The
brain’s role as a prediction machine, constantly
anticipating actions based on bodily capabilities, is a key
aspect of affordance as a fundamental component of how
we experience our surroundings.

Therefore, natural phenomena in biophilic architecture
are clusters of affordances that offer potential interactions
and challenges. They stand out to us due to their
significance for the kinds of creatures we are, with our
evolved perceptual and motor capacities and our purposes.
They are within reach for meaningful use as affordances in
biophilic settings. In other words, biophilic spaces afford
us interactions invoking our affinity for nature, a sensual
interaction with nature, an imagined interaction with nature,
and an interaction with inner nature.

3.4. Nature as Affordance and Human Activity

This perspective on nature, viewing natural phenomena
as affordances, goes beyond exposing users to nature for
certain benefits; instead, it involves blending natural
surroundings with human activity. Biophilic design objects
are opportunities for action in our surroundings, inviting us
to act and respond through perception and movement that
extends to our social relations, daily habits, and
understanding of the world. Affordability allows us to
reinterpret functionality, an abstract definition for a
standardized user with potential acts of inhabitants
depending on the corporal presence and materiality of the
surroundings, and humans can then be expressed through
affordances produced by design, replacing formalized
behavioral patterns of users. The experience process might
acquire a central role in individual decision-making in
space and as the cue for acting.

The importance of this definition lies in the fact that
biophilic mental and physiological health benefits cannot
be the single functional objective of any building; they
must be meaningfully integrated into the primary functions
and should be integrated into our day-to-day activities. For
that, we need to comprehend spaces embedded in the
potential acts of inhabitants.

A redefinition of nature or the so-called outer world as
affordances provides the concave curve of the puzzle piece
that fits the corresponding convex one, the embodied self.
To summarize, the embodied self provides the theoretical
path from inhabitant to nature, and affordance provides the
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potential path from nature to inhabitant. At this point, we
can describe the Biophilic effect that actually connects
through architecture.

4. The Biophilic Effect

A Biophilic effect, a design decision that evokes the
inherited affinity to nature is the experiential connection of
inhabitant and nature in an architectural setting (Table 2). It
can be divided into the natural forces, the source, the
architectural setting, the medium, and the experience and
actions of the inhabitant, and the recipient’s response.

Table 2. The Components of Biophilic Effect

Source Medium Recipient

Natural Phenomena Built Environment Inhabitant

4.1. The Source of the Biophilic Effect

A Biophilic effect starts with the possibility of
awareness of a specific natural phenomenon. It can be a
thing in nature that can be sensed in the present time (first
theme), a percept of nature that can be remembered
(second theme), or a quality of our inner nature that can be
evoked (third theme).

The source is not necessarily physical. A material entity
acts as a source in the first and mainstream biophilia theme.
In contrast, the second theme’s source is a memory of
nature, a direct mnemonic correlation stored in us, a mental
impression that is all but corporeal and biochemical. A fish
can be the source, for example, materialized in such a way
as the shape of a building and thus remembered, reminding
us of the metaphorical cosmos of flying. In the third theme,
the source lies in the intrinsic workings of the body-mind
continuum engraved on the flux of our mental operation
modes. For example, our inherited experiential preferences
for savannah-like open-ended environments can be a
source that has evolved along with our cognitive
capabilities.

4.2. Architecture as the Medium

Architecture, then, brings about the awareness of the
source, calls attention to it, and, if successful, “frames in”
the source to filter the benefits in the context of our daily
activity. The sunset itself affords us to be looked at.
However, the purposefully placed window filters out the
excess heat and light so that we can watch the sunset
comfortably and pleasurably from inside the living room
amid daily life. The possible affordance of the sun, to be
looked at in this case, was always there, but through the
architectural medium, it has become part of another
affordance to be watched through a window frame from
inside. As a medium, then, architecture integrates the
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source’s affordability into daily life to become a more
complex affordance itself in the process.

4.3. The Recipient's Response

On the recipient’s end, an impression of the source
nested in architecture sets off our affinity to nature, which
in turn prompts a response, a process during which an
elevated mental and physical condition guides an interplay
of emotions, meaning, and acting. Sensed, imagined, or
reenacted nature filtered through architecture are the main
impressions the recipient responds to. Memories of natural
phenomena from our present, personal past, or
evolutionary past are characteristics that the recipients
engage in the interplay of the Biophilic effect. So, the
experience of nature is not the final step. The biophilic
effect does not end with an elevated psychological and
physiological state. However, it is a trigger event that gets
our inherited affinity to nature moving along with the
entirety of the self in an architectural setting. It invites a
response built on the experience but generated through the
performed human acts. It incites a follow-up conversation
with nature as our actions bounce back to nature through
the open channels of the effect.

4.4. Resolving Theoretical Ambiguities

4.4.1. Multiple Effects

The concept of the Biophilic effect sheds light on the
ambiguity of singularity. If conceived as an effect,
biophilic design decisions are not homogenous in an
all-encompassing manner but cross-dimensional. One
source may have more than a single effect, whereas a few
sources combined have a single effect. A pond can be
contemplated behind the window, but also for a swim or
fishing. There can be several effects in a design, even
though they might not be the most dominant aspects of the
buildings.

4.4.2. Temporality Considerations

Secondly, the biophilic effect acknowledges and
reinforces the temporality of built environment and
experience. The effect is not omni-temporal; it follows the
natural and anatomical cycles. It is as simple as the fact that
one cannot directly benefit from the sunshine in the
evening. Biophilic effects must be depicted in a temporal
frame and designed with cyclic sensitivity.

4.4.3. Spatial Considerations

Thirdly, biophilic effects are not omnipresent. There are
locations relative to the recipient where it might or might
not work in the context of a single project. It brings the
distance and view angle of the impression into the mix. The
biophilic effect of being a sea vista would differ if one is
watching from afar or if there is an inviting path to the
shore so that one can get there to swim. Only in certain
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proximities can specific impressions trigger a biophilic
response.

4.5. Integrating the Biophilic Effect in Design

Understanding the field of biophilic architecture through
the concept of biophilic effect not only brings clarity but,
maybe more importantly, connects the design process to
the lived experience, providing a framework for the
designer to anchor the inhabitant as the central piece, not
by the maximum incorporation effort of nature to the
symbiotic dialogue between nature and inhabitant. This
way, we pay attention to how the architectural medium sets
up the encounter of nature and humans, how the forces of
nature meaningfully access human life, and how the
responses are reflected back and forth not in the
architectural projects branded as biophilic but in all
architecture.

As a central concept or hidden in detail with minimal
emphasis, it can now be clearly understood as a dynamic
facet of the design, nested inside the complexity of design
decisions and dynamics of the built environment. We can
produce designs hosting biophilic effects instead of the
singular biophilic architecture label. It is not a style but an
extension of the design, an organ of its decision-making
anatomy; whether vital or trivial, it is still organically
integrated.

5. Case Study: Biophilic Encounters at
the Institut du Monde Arabe

To exemplify the biophilic effect in situ, this case study
examines Jean Nouvel’s Institut du Monde Arabe (IMA) in
Paris, built between 1981 and 1987. Although the IMA is
not explicitly designated as a biophilic project, it cultivates
multiple, richly layered encounters with natural
light—operating as a “source” mediated by architectural
form—thereby eliciting a dynamic sensory reaction from
its occupants.

5.1. Multidimensional Sunlight Effect

5.1.1. Dynamic Diaphragm Fagade

The IMA’s principal feature (Figure 1) is its southern
fade, composed of 240 motorized apertures, each
measuring 180 x 180 cm. Drawing upon the tradition of
Arabic mashrabiya and the mechanics of photographic
camera diaphragms, these elements are controlled by photo
sensors that modulate their opening to optimize daylight
access while mitigating solar gain. In so doing, the facade
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functions simultaneously as a climatic control system and
as a lens framing continually shifting patterns of light and
shadow within the library and adjacent double-height
spaces (Figure 2). Within these volumes, the kinetic
apertures cast intricate shadow patterns that evolve
throughout the day, rendering the solar trajectory tangible
to the occupant.

Figure 1. Facade apertures. Source: https://www.imarabe.org/

Room. Source:

Southern
https://www.imarabe.org/

Figure 2. spaces, High Council

5.1.2. Ninth Floor Seine Terrace

Oriented toward the northern sky and sunrise, the
open-air terrace (Figure 3) affords early morning color
palettes or diffuse, indirect illumination that heightens
perceptual fulfillment even in the sun’s absence.
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Figure 3.  Northern terrasse. Source: https://www.jeannouvel.com/

5.1.3. Enclosed Inner Courtyard

Devoid of direct ground-level sunlight, the patio (Figure
4), suspended in the air, nonetheless animates its masonry
walls with the sun’s passage, enabling visitors to trace its
movement through subtle gradations of light.
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Figure 4. Inner courtyard. Source: https://www.jeannouvel.com/

5.1.4. Paved Entrance Plaza

Glazed fagades and polished stone surfaces generate a
choreography of reflections and shadows, producing a
spectrum of brightness and tonal variation across an
otherwise neutral, gray palette in the entrance plaza (Figure
5).

The Biophilic Effect: Embodied Self and Nature as Cluster of Affordances

i

fagde and the

Figure 5. Southern Source:

https://www.jeannouvel.com/

plaza.

5.2. Spatial and Temporal Dimensions

In terms of spatial relations between the source and
visitor, each environment mediates a distinct spatial
relationship to  light—immersive  (south  rooms),
unrestricted (terrace), framed (courtyard), and reflective
(plaza)—demonstrating how occupant position and
orientation modulate the biophilic encounter. The position
of the observer and possible viewpoints provide various
possibilities and limit them at the same time.

Temporal dynamics also play a crucial role, as daily and
seasonal shifts in solar angle and intensity further diversify
these experiences. Midday sun yields sharply defined
shadows in the southern spaces, whereas overcast
conditions soften contrasts; seasonal variation in solar
altitude engenders further unique shadow geometries in
each location. On the other hand, the sunlight effects
disappear in the evenings, and intermittent maintenance of
the aperture system or aging of materials can suspend the
intended effect. The temporal changes in the conditions of
the source, the building, and the observer, and how those
intersect, reveal richness and limitations simultaneously.

Through its responsive diaphragm system, varied
vantage points, and interplay of light, shadow, and
reflection, the Institut du Monde Arabe illustrates that
biophilic encounters may emerge even in buildings not
explicitly conceived as biophilic. When sunlight (source),
architectural form (medium), and occupant (recipient)
converge in sustained dialogue, the resultant experiences
are inherently multilayered, context and climate-sensitive,
and temporally dynamic—underscoring the latent potential
for biophilic engagement in any thoughtfully designed
architectural project.
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6. Conclusions

In conclusion, the article’s interdisciplinary exploration
demonstrates that the integration of biophilic design in
architecture must be rooted in an understanding of both the
embodied self and the inherent affordances offered by
natural phenomena.

6.1. Ambiguities of the Definitions of the Self, Nature,
and Their Connection

The article highlights significant ambiguities in the
definition of the self and nature in how we perceive nature
and in how nature offers interaction possibilities, where
biophilic themes oscillate between incorporation, imitation,
and simulation that need to be more cohesively integrated
through theories of embodiment and the body-mind
continuum.

6.2. The Role of the Embodied Self

The discussion on embodiment theory emphasizes that
the inherent fusion of mind and body deeply influences
human perception and interaction with built environments.
Architecture  that acknowledges the nexus of
mind-body-surrounding can place human beings in
biophilic conditions.

6.3. Affordances as Mediators

By examining affordances, the article stresses that
natural elements are experienced through opportunities for
interaction—whether sensed directly, recalled from
memory, or evoked through inner intuition. Conceiving
nature as a cluster of affordances can bring nature to the
attention of inhabitants.

6.4. Defining the Biophilic Effect

On this theoretical basis, the key to understanding how
architectural strategies that deliberately evoke the
experience of nature is the biophilic effect, which is
composed of the natural source, the architectural medium,
and the recipient's experience. The conceptualization of the
effect allows for the resolution of several ambiguities
regarding the theory of biophilic architecture.

6.5. Biophilic Effect: Multidimensional, Temporal, and
Spatial

Finally, the multiplicity, spatiality and temporality
considerations discussed in the text reinforce that the
effectiveness of the co-existable biophilic effects is
time-bound and spatially dependent. The design must align
with natural cycles and provide appropriate proximities to
fully harness their potential.

Thus, the study outlines a comprehensive framework
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where architecture serves not merely as a shelter but as a
dynamic mediator that connects humans with nature,
fostering both ecological harmony and human well-being.
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