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Abstract

We have entered a geological epoch in which environmental change is driven primarily by human activity. The
technology-centric approach to sustainable development, the dominant model of innovation in industrialized
countries, has led to expansive ecological degradation. This paper critiques this paradigm and builds on existing
literature from environmental philosophy to propose a new model of ethical, bio-inspired architectural thinking.
Though Biomimicry is often celebrated as a model for nature-inspired innovation, it can inadvertently reinforce
notions of mastery over nature, a harmful phenomenon that environmental philosopher Freya Mathews calls
“anthropocentric triumphalism.”

To address these challenges, this paper adopts a qualitative, interdisciplinary methodology, incorporating a critical
review of philosophical texts, case studies of biomimetic applications, and an analysis of pedagogical practices in
architectural education. Through this approach, we explore the philosophical underpinnings of bio-inspired design
to advocate for a transformative pedagogical model within architectural education and practice. By exploring the
conflicts implicit in biomimetic processes, we aim to disentangle students’ thinking from techno-centric models and
prepare them for the broader societal implications of a necessary energy shift. This exploration emphasizes the
importance of cultivating a holistic understanding of ecological systems, urging designers to appreciate the intricate
relationships within ecosystems rather than viewing them solely as sources of technological inspiration.

By addressing the tensions inherent in biomimetic processes, this paper calls for a more comprehensive and ethical
approach to biomimicry—one that emphasizes both the source of knowledge as well as its application. Ultimately, we
seek to foster a responsible relationship between architecture and the natural world, paving the way for a sustainable
future that goes beyond mere imitation to encompass true coexistence.
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INTRODUCTION
1.0 INTRODUCTION: CLIMATE IN A TIME OF CHANGE

In 2002, Nobel laureate Paul J. Crutzen introduced the
term “Anthropocene,”, signaling a geological epoch
where, for the first time in history, environmental change
is driven predominately by human activity (Crutzen 2002;
Rockstrom et al. 2009). Culturally, the Anthropocene
is defined by the domination and commodification of
nature, a phenomenon that environmental philosopher
Freya Mathews calls anthropocentric triumphalism
(Mathews 2011). While advancements in energy
efficiency can alleviate the immediate impact of harmful
emissions from buildings, this strategy falls short in
challenging fundamental assumptions of technological
development and overlooks the root cause of climate
change, which is our exploitative relationship with
nature (Pedersen Zari 2015). Effectively addressing
the climate emergency calls for a profound transition
in architectural practice and education that critically
questions the way that humans inhabit the planet and
challenges our authoritarian, one-sided relationship
with nature.

In response to contemporary challenges, a growing
body of researchers advocates for an epistemological
revolution that seeks inspiration from nature for both
technical and ethical guidance, creating a methodology
marked not by the “domination and exploitation
of nature, but by learning and exploration” (Blok
and Gremmen 2016). While Biomimicry, a concept
popularized by biologist Janine Benyus in 1997, is widely
celebrated as a model for naturally inspired innovation,
critics argue that it falls short of scrutinizing the
human relationship with nature. Instead, they argue, it
inadvertently reinforces notions of mastery over nature.
This paper explores these criticisms and delves into the
deeper implications and philosophical foundations of
biomimicry and bio-inspired design within the context
of a rapidly changing climate. The exploration extends
beyond theoretical discourse, integrating the insights
into a third-year undergraduate design studio at the
University of North Carolina at Charlotte School of
Architecture. Through this, the paper seeks to provoke
a broader discourse about the ethical dimensions
of bio-inspired design methodologies, fostering a
more thoughtful and responsible approach within
architectural education.

2.0 BACKGROUND: NATURE AS MENTOR

In Benyus’s canonical text, Biomimicry: Innovation
Inspired by Nature, she articulates the role of nature in
three conditions: nature as model, measure, and mentor.
The concept unfolds as natural systems assume the role
of a model, offering insights into forms, processes, and
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systems, and strategies that address human questions.
As mentor, nature imparts fundamental rules for
sustainable living, learning from it instead of exploiting
it. Finally, as measure, nature provides the standards
against which the performance of our innovations can
be evaluated (Benyus 1997).

Current biomimetic models have two primary
approaches to translate natural into technological
systems: bottom-up and top-down. The bottom-up
model, also known as “biology-to-design” (Garcia-
Holguera et al. 2016), works from biological principles
that are abstracted into a human technology. This is the
biology-oriented, “biomimetics by induction” approach
(Gruber et al. 2011). This approach is considered to be
solution-based and “closely connected to the steps of
technology knowledge transfer process from scientific
to industrial organizations” (Fayemi et al. 2017). The top-
down model, known as “challenge-to-biology” (Garcia-
Holguera et al. 2016), begins with a design problem and
seeks a solution found in nature. This is the problem-
driven, “biomimetics by analogy” and technological
point of view (Gruber et al. 2011). This approach “seeks
to solve a practical problem, with an identified problem
to be the starting point for the process” (Fayemi et al.
2017). Both approaches position biomimicry as a tool
for solving anthropocentric problems.

One of the most commonly cited architectural examples
of biomimetic architecture is Mick Pearce’s Eastgate
Centre in Zimbabwe, which uses thermal mass and stack
ventilation to replicate the thermoregulating qualities of
the African termite mound (Garcia-Holguera et al. 2016).
While this approach does reduce energy-intensive air
conditioning systems, it neglects the ecological ingenuity
of the unique species. In fact, the form of the termite
mound is shaped to cultivate fungi, which in turn creates
the buoyancy flow used to ventilate the subterranean
colony. Without consideration for this essential aspect,
the Eastgate Centre uses electronically controlled fans
to create the pressure differential used to passively cool
the building (Turner and Soar 2008). Though they may
be unique approaches to real technological problems,
the relevance of these systems to human technology
is widely contested. Critics of biomimicry believe that
it “often mimics a technological model of nature, it
becomes questionable whether it can claim to be an
ecological... and more responsible type of technology
and innovation” (Blok 2016).

In its broadest definition, biomimicry is an all-
encompassing approach to learning from nature.
Though advocates of this approach describe the
ways that one can learn from nature, environmental
philosopher Henry Dicks suggests that Benyus’s key
mistake is that she does not define what nature is, which
is key to successful mimicry (Dicks 2016). This ambiguity
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has allowed for a variety of different approaches to bio-
inspired design, which leave biomimicry as a research
model philosophically underdeveloped (Mathews
2011). Dicks proposes one potential reasons for this:

[Biomimicry] adopts the discursive hallmarks of
popular science — an informal and journalistic style,
a focus on concrete examples, etc.- and as such,
implicitly sees its principal task as popularizing
the underlying techno-scientific research and
development from which it draws its examples,
rather than working out a comprehensive
philosophical framework (Dicks 2016) [emphasis
added].

To authentically learn from nature, one must
separate from anthropocentric forms of technological
development and traditional research models, should
that disjunction be possible. Additionally, Mathews
suggests that there is more to biomimicry than merely
mimicking nature and instead suggests that humans
must also participate constructively in nature. In her
2011 essay, she outlines two principles to guide the
process. First, the principle of conativity asserts that
both living beings and systems act to ensure their own
existence.

Organisms endure because they make active
(conative) efforts to endure, and are hence not
dissolved by the causal processes that would
otherwise continuously make inroads into their
physical integrity (Mathews 2011, 369).

Additionally, the principle of least resistance states
that organisms will seek to avoid obstacles wherever
possible.

[Organisms] will still be likely to observe the
principle of least expenditure of effort in its
manner of fighting: like a good martial artist, it
may, for example, seek to turn the maneuvers of its
opponent against it (Mathews 2011, 369).

While there is a common misconception that organisms
constantly seek to be the biggest and strongest in an
ecosystem, their evolutionary behavior demonstrates
that they need only be strong enough to ensure their
own survival as a species, nothing more. Inherent in
both of Mathews’ principles is a structural need to “fit
in,” which is fundamental to survival on the planet. It is
this notion that gives environmental philosophers the
idea that there is a clear ethical orientation to learn from
nature. However, the human capacity for reflexivity,
or reflexive awareness, introduces the potential to
depart from these principles, leading to the “impose
and control” mode that places us out of sync with the
natural rhythms of the planet. As Mathews points out,
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“Reflexivity then confers a certain freedom from nature
while not signifying a real separation from nature... at
the moment that we chose to release our agency from
the requirement of least resistance, we departed from
the way of nature” (Mathews 2011). This freedom
allows us to assert superiority and claim dominance
over nature so that “human creatureliness is forgotten
in the intoxication with human godlikeness” (Bauckham
2006). To authentically learn from nature, a reevaluation
of our relationship with both knowledge and technology
is imperative, paving the way for the creation of an
ecosystem where buildings “create a positive impact
on the systems they interact with” (Altomonte et al.
2020). In embracing a symbiotic relationship with
nature, we have the opportunity to foster a harmonious
coexistence, ensuring that our built environment not
only learns from but also contributes positively to the
intricate systems it engages with, propelling us toward a
more ethically aligned and sustainable future.

The debates surrounding biomimetic design reveal
the philosophical tensions between technological
innovation and ecological alignment. While projects like
the Eastgate Centre emphasize the potential of nature-
inspired designs to reduce energy consumption, they
often fall short of embodying the ecological intricacies
of the systems they emulate. Instead, the process
of biomimicry can become mechanistic, mimicking
natural phenomena without deeply understanding
the principles that govern them. To move beyond this
superficial application rooted in human arrogance,
scholars such as Dicks and Mathews argue for a more
profound relationship with nature, one that transcends
technological mimicry and engages in an ethical co-
participation with the natural world. This shift from a
human-centric view of innovation to a nature-centric
model necessitates not only new design principles but
also new ways of thinking about knowledge itself. These
considerations lay the foundation for exploring how
pedagogy and design methods can cultivate this deeper
understanding, as outlined in this paper.

3.0 METHOD: PEDAGOGICAL MODEL,
IMPERATIVE, AND RESEARCH FRAMEWORK

DESIGN

Since the early 1900s, the design studio has stood as
the cornerstone of architectural education (Lerner
2005). The effective implementation of studio-based
learning necessitates an understanding of “disciplinary
cannons, ontological approaches to knowledge,
and the institutional constraints” inherent in these
methodologies (Brandt et al. 2013). While scientists
often rely on analysis to determine causality, designers
engage in synthesis—blending ideas to formulate a
system, logic, or theory where not every variable can
have an absolute solution (Schon 1991). Therefore, it
becomes imperative to consider not only the application
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Figure 1: Isle de Jean Charles Louisiana. Aerial photo showing possible site locations

of information, but also the source of that knowledge
within the design environment.

In the University of North Carolina Charlotte (UNC
Charlotte) School of Architecture, the final semester of
the three-year undergraduate core studio sequence has
been strategically designed to focus on environmental
constraints. Departing from the anthropocentric,
technology-driven approach prevalent in previous
years, this studio embraced the principles of Dicks’s
and Mathews’ biomimetic epistemology to provoke
conversations about ecological responsibility and
resilience through design—without the explicit use of
terms like sustainability or technology. Not only did this
studio explore how design knowledge was implemented,
it investigated the origin of this knowledge, seeking a
meaningful link between epistemology and application.
The research approach for this study primarily revolves
around the observation and reflection of faculty
members on student outcomes in relation to the
goals set within the curriculum. The focus is on the
experiential learning process and how design projects
evolve under specific pedagogical guidelines. Through
regular reviews, critiques, and faculty-led discussions,
we evaluated how students integrated the program’s
objectives, including sustainability, social relevance,
and material innovation, into their designs. Faculty
engagement with student work allowed for continuous
feedback, ensuring that the pedagogical strategies being
implemented were closely aligned with the project’s
overarching goals. This observational method highlights
the process of faculty-student interaction, enabling
insights into the ways in which students navigated
the complexities of the project within a research-
oriented educational setting. To guide this navigation

and structure the learning experience, the project was
framed around three primary objectives: an ephemeral
site, a fluid yet multifaceted building program, and a
crustacean-inspired design methodology.

3.1 An Ephemeral Site : Permanence and Temporality

Isle de Jean Charles was described as a solastalgic
landscape (Simms 2021), based on the emerging
term solastalgia, which is used to contextualize
environmentally induced distress “impacting on
people while they are directly connected to their home
environment... exacerbated by a sense of powerlessness
or lack of control over the unfolding change process”
(Albrecht et al. 2007). This notion speaks to the grief of
losing one’s sense of place and identity in the face of
ecological destruction, compounded by a lack of control
over the changes. The project site, located on the Isle
de Jean Charles in Louisiana, served as a poignant case
study in impermanence and displacement. The small
island, shown in Figure 1, sits on Louisiana’s southeast
coast, about eighty miles southwest of New Orleans.
Once a vibrant fishing community and the ancestral
home to the Biloxi-Chitimacha-Choctaw Tribe, this small
island has become the site of America’s first climate
refugees (Davenport and Robertson 2016).

Once located in in Terrebonne Parish—"“good land” in
French— the island has been rendered uninhabitable,
a poignant symbol of how rising sea levels and
environmental degradation can turn even the most
resilient places into spaces of loss. The Isle’s shrinking
land mass, caused by saltwater intrusion and rising
sea levels, underscores the environmental challenges
facing vulnerable communities. In response to the
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environmental destruction, tribal elders fought to
preserve their community, securing a $48.3 million
Community Development Block Grants from the National
Disaster Resilience Competition in 2016. This HUD grant
facilitated the creation of a “New Isle” community for
the resettlement of the residents on higher and more
resilient ground, providing safer housing for the climate-
displaced residents.

Since 1785, the Biloxi Chitimacha-Choctaw Indian Tribe
has shared an intimate relationship with the land and
waters of the Isle de Jean Charles. For generations, this
smallisland was not justa home, but a place imbued with
cultural, emotional, and spiritual significance. Their lives
were marked by familiar milestones—births of children,
the deaths of loved ones—but also by the destructive
forces of uninvited hurricanes that continuously tested
the community’s resilience. The indelible scars left by
Hurricanes Hilda (1964), Katrina (2005), and Isaac (2012)
all but decimated the island. But it was Hurricane Ida in
August of 2021, just months after the conclusion of the
studio, that ultimately sealed the fate of the island. Until
then, the island had remained tenuously connected to
the mainland by an “umbilical” highway built in 1953.
This event underscored for the students just how fragile
and vulnerable the landscape truly was, transforming
their design projects into a profound reflection on the
impermanence of both human settlements and natural
environments. The land where residents and their
families once lived, hunted, trapped, and farmed now
lies submerged in open waters.

The Isle’s environmental degradation—accelerated by
global climate forces—provoked students to explore
the themes of resilience and recovery in their designs,
while also critically questioning the psychological
consequences of such designs. Confronting the fleeting
nature of the site, students grappled with broader
concepts of impermanence, both in their own lives and
in the environments they designed for, highlighting the
temporal and often fragile relationship between human
development and the forces of nature. Student work
was analyzed in light of their engagement with these
complex themes, with evaluative metrics including
sensitivity to site-specific conditions and thematic
integration of impermanence and resilience.

3.2 Building Program: Freedom and Constraint

The building program was designed not only as a practical
exercise in architectural education but also as a means
to explore interdisciplinary methodologies and their
impact on the learning process. The program involved
developing spatial concepts and prototypes that
addressed specific challenges, such as environmental
sustainability, material innovation, and cultural
relevance. By structuring the program within a research-
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based framework, it served as a case study for testing
hypotheses about the role of design in addressing global
and community needs.  Students were encouraged
to rethink not only the function of buildings but also the
relationship between humans and the natural world,
particularly within solastalgic landscapes—places
irrevocably altered by environmental devastation.

The project brief challenged students to design a
20,000-sf, net-zero-energy-ready cultural center and
seafood farm that would acknowledge both the human
and ecological tolls of climate change. However,
the primary focus was not on technology or high-
performance building solutions. Instead, students were
asked to interrogate ways that architecture can be a
central contributor to the climate crisis, designing with
attention to the interconnected systems of building,
site, water, energy, material, and human needs.

The focus on resituating people as part of a larger
ecosystem encouraged students to interrogate
architecture’s role not just as a physical structure but as
a catalyst for environmental and social resilience. They
were prompted to design in ways that integrated the
natural and built environments, where the site and local
ecologies were treated with the same level ofimportance
as building performance. The project’s conceptual
approach was rooted in a holistic understanding of how
buildings interact with the environment, acknowledging
that every architectural decision—from orientation and
materials to water usage and energy consumption—has
far-reaching consequences for both human and non-
human systems.

The building program was assigned at the beginning of
the semester. In hindsight, this created an unintended
tension between the programmatic requirements and
the overarching aim of fostering an ecosystem-based
design approach. By assigning a specific building type
and square footage too early, students were naturally
inclined to focus on the tangible aspects of design
— form, function, and physical space — rather than
the more abstract but essential goal of rethinking
architecture’s relationship to climate, community,
and the environment. It became clear that this early
introduction of the building program inadvertently
constrained students’ creative processes, limiting their
ability to explore non-traditional architectural responses
to the climate crisis. While they worked within the
programmatic confines to produce solutions that were
distinctly innovative, the predetermined building type
anchored their designs to conventional notions of what
a project should be, rather than allowing them the
freedom to define those terms on their own.

In future iterations of the studio, the introduction of the
building program will be delayed so that students are
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Figure 2: Biological analogs: blue crab, gulf shrimp, and oyster

less focused on the building-ness, and other physical
features of the project. This pedagogical shift reflects
the belief that, to truly embrace architecture as a tool for
environmental resilience, the design process itself must
be decoupled from preconceived notions of form and
function, allowing for a more exploratory and systems-
oriented approach. This adjustment not only aligns
more closely with the studio’s goals but also encourages
students to engage in a more thoughtful dialogue with
the challenges posed by climate change, solastalgia, and
forced migration.

3.3 Knowledge Source : Crustacean Inspiration

Referencing three marine organisms—the blue crab,
Gulf shrimp and oyster (shown in Figure 2)-students
identified and studied the ordering system(s) of their
chosen species to extrapolate and abstract tectonic
strategies and spatial experiences. Instead of asking
students what something looks like, the project
challenged students to consider how it contributes

to the environment, and how its form has evolved
in response to natural forces. This approach guided
students away from personal preferences and aesthetic
biases, directing them toward the fundamental aspects
of experiential design and coastal resiliency. By asking
how architecture can address the same environmental
challenges faced by these organisms, the project
encouraged an understanding of form not as a stylistic
choice, but as an evolutionary response to context and
conditions.

In the spirit of an environmental epistemology, students
learned about the underlying systems, instead of from
it, merely imitating them. By studying the structure and
inexhaustible resourcefulness of nature, they became
better equipped to design for delicate ecosystems in
a productive and supportive manner. This approach
encouraged the development of strategies that respect
and enhance the natural environment, rather than
imposing upon it.

Figure 3: Crustacean investigations by students in drawing and model, Images by (left) Noah Becker, (middle) Ti’Ara Toney, and (right)

Meg Mitchell
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Figure 4: Oyster abstraction models by Isaias Chavez

In line with a biomimetic framework, students
engaged in tactile experimentation, abstraction, and
ecological analysis to translate biological principles
into architectural strategies. Rather than relying on
direct mimicry of natural forms, students explored how
the structural logic of marine organisms could inspire
architectural interventions. This process, illustrated
in Figure 3, prompted students to confront their own
innate biases and aesthetic preferences before giving
voice to theirideas and unique perspectives. By stepping
away from personal frames of reference and immersing
themselves in the environmental context, students
were able to distill complex ecological principles into
clear design strategies. This project was structured
using comparative analysis, iterative prototyping, and
peer reviews.

For example, Isaias Chavez’s models in Figure 4 explored
the oyster’s duality between its hard protective shell
with the soft inner core. This tension between strength
and vulnerability influenced the development of a strong
axial spine and ribbing system that anchored the spatial
organization of the design. Similarly, Ben Simmons,
shown in Figure 5, explored the joints and segments
along the shrimp’s body and how they allow or restrict
movement. This study of modularity and flexibility

OVERLAPPING OF JOINTS AND BODY SEGMENTS
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Figure 5: Shrimp abstraction studies by Ben Simmons

inspired a design where the segmentation of spaces and
their relationship to the site mirrored the responsive
movement of the shrimp’s body to its joints. The more
successful student abstractions were those that were
able to fluidly translate biological principles across
different scales and mediums, thus demonstrating a
sophisticated understanding of how nature’s systems
could inform resilient and responsive architecture. By
moving beyond superficial imitations, students could
theoretically harness the ecological intelligence of these
organisms to craft thoughtful, site-sensitive designs that
echo the resourcefulness of these marine organisms.

4.0 RESULTS: PROJECT OUTCOMES

The design outcomes of the project demonstrated the
students’ diverse approaches to integrating biological
systems into architectural thinking. lIsaias Chavez’s
oyster-inspired project, introduced earlier in Figure
4, drew upon the organism’s underlying principles to
inform a building concept that balances protection with
integration with the landscape. Rather than replicating
the oyster’s physical form, Chavez explored both the
physiological demands and structural qualities, focusing
on how the organism interacts with its environment.
His design, illustrated in Figure 6, embodies a protected
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inner core while maintaining a delicate relationship with
the surrounding landscape, reflecting the oyster’s dual
role as a resilient barrier and a nurturing habitat. By
integrating cultural identity with ecological sensitivity,
Chavez transformed the oyster’s principles into an
architectural solution that honors the island’s heritage
and addresses its environmental challenges.

Building upon his shrimp concept models shown in
Figure 5, Ben Simmons focused not only on the physical
structure of the shrimp but also its behavior, using this
dual analysis to inform how the design could respond
to the environmental challenges of a sinking island. By
examining how the shrimp’s joints allow for flexibility
and movement within its habitat, he developed a
design where the building’s form bent and unfolded
along the natural curves of the coastline. Each bend
in the structure created a distinct segment, mirroring
the shrimp’s body, with each segment serving a unique
spatial and programmatic function. This articulation of
space emphasized modularity, allowing the structure to
adapt to the changing topography and environmental
conditions of the sinking island. The final design, shown
in Figures 7 and 8, drew inspiration from the shrimp’s
ability to navigate and adapt to its habitat. The concept
of segmentation was used not only as a structural
principle but also to create spaces that seamlessly
integrated into the coastal landscape. By aligning the
architectural interventions with the natural rhythms
of the site, Simmons crafted a form that was both
functional and deeply attuned to the environmental
context, embodying the delicate balance between
human habitation and natural ecosystems.

Some students combined the “biomimetics by analogy”
and “challenge-to-biology” models in their design. For
example, Kaden Ray abstracted shrimp morphology
by focusing on its segmented appendages and the
dual functionality of its legs, as observed in Figure 9.
Ray noted that half of the shrimp’s legs are adapted
for swimming, with paddle-like shapes, while the
other half are designed for walking on the sea floor,
longer and nimbler for traction on solid surfaces. He
also noted the shrimp’s two pairs of antennae and
lateral eyes, which project from its head, all encased
in a translucent exoskeletal carapace. Ray’s translation
of these biological insights into architecture was
transcribed into abstract lines of a parti diagram that
evolved into an architectural design. The distinct set of
legs are rendered in a similar fashion yet articulated in
different architectural palettes. The swimming paddles
of the shrimp are translated into light, overlapping,
segmented and floating structures; whereas the walking
legs are transformed into heavier but still segmented
and cascading pavilions that are firmly grounded. The
distinction between the two functions of the shrimp’s
appendages created a duality in the design, where
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he expressed movement and groundedness through
varying architectural vocabularies. Similarly, the
shrimp’s lateral eyes were interpreted as transparent
vertical planes framing the building’s core, creating a
visual connection with the surrounding site.

5.0 DISCUSSION

While the studio produced thoughtful and innovative
results, reflecting a growing understanding of how
nature’s systems could inform architectural design, it
also exposed notable limitations. For most students, the
engagement with the biological analogs remained largely
superficial. Although the abstraction studies encouraged
exploration of new perspectives, many students still
treated the biological analog as a mechanism for
technological mimicry rather than as a foundation for
deeper philosophical inquiry, aligning with Henry Dicks’s
and Freya’s Mathews’ original critiques of biomimicry.
In this regard, the projects discussed above fell short
of the studio’s broader objective. The aim of the studio
was not simply to replicate nature, but to cultivate a
deeper philosophical engagement—one that would
prompt students to reflect on the intrinsic connections
between design, nature, and environmental resilience.
This approach requires a delicate balance between
scientific rigor and the experiential and conceptual
frameworks explored in the studio, a goal that remains
aspirational for future iterations of the project.
However, one student, whose work will be discussed
next, successfully challenged conventional architectural
paradigms on this delicate site. His project reflected a
genuine engagement with a biomimetic epistemology,
demonstrating how design can transcend mere mimicry
to embrace the philosophical depth that the studio
sought to foster.

Luca Gillie’s project, entitled “Relapse: The Contextual
Model of Decay,” took an unconventional approach,
forgoing a traditional building design in favor of a graphic
provocation that redefined what ethical architecture
could be. In his project statement, Gillie articulated:

People change, places change, needs change, yet
the architecture will remain framed in place for a
century. How can architecture adapt and change
over time? Isle de Jean Charles on the flooding
Louisiana coast presents an opportunity to express
an architecture that reacts over time to such
extreme site conditions and cultural impact.

Through this lens, Gillie explored the idea of architecture
as a living entity that must evolve in response to
its environment and the communities it serves. By
foregrounding the interplay between human experience
and the natural world, he invited viewers to reconsider
architectural paradigms. His project proposed an
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Figure 6: Oyster-inspired by Isaias Chavez

Figure 7: Shrimp-inspired design, section drawing by Ben Simmons
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Figure 8: Shrimp-inspired building design, rendering by Ben Simmons
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Figure 9: Shrimp-inspired community center, drawings by Kaden Ray

Figure 10: Decay study by Luca Gillie
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Figure 11: Decay analysis by Luca Gillie

evolving pathway on the island, choreographed to
create moments of engagement with the decaying
environment, underscoring the impermanence of both
the natural and built world.

While most students designed structures to withstand
regular flooding and catastrophic storms, Gillie’s project
was conceived to evolve or decay with the disappearing
coastline. He investigated various decay methods, such
as Styrofoam dissolving in acetone (Figures 10 and 11),
the burning and solidification of wax bars, and even the
erosion of the island itself. Gillie recognized the intimacy
between the original constructed object and the
outcome of its decay as equally ideal. Inspired by the
visual language of film strips, he proposed a constantly
evolving path choreographed to create deliberate
moments of engagement with the island, as shown in
Figures 12 and 13. Describing his project, Gillie stated,

Constructed Ideal Form is the condition in which
the architect has drawn up and deemed to be the
ideal condition of the architecture at birth. The
architecture is “in-form,” so to speak. Physical form,
material, emotion, lightness, thickness, etc. all as
drawn up. No architecture has nor ever will stay in
this state. Inevitably the architecture will reach a
second ideal form, just as important as the prior.
Indeterminate Plastic Ideal Form is reached upon
the point of second action. This ideal form could
be the complete demolition of the architecture, an
intense preservation, or even a symbolic remnant
left behind. Once the architecture surpasses this
second peak, form is lost rapidly and if not already,
destruction is imminent.

Gillie’s project pushed the boundaries of biomimetic
epistemology by engaging deeply with the
interdependent and transient nature of living

systems. Responding to Freya Mathews’ principles
of interconnectedness and impermanence, his work

challenged the static assumptions of traditional
architecture, demonstrating that design can embody
the dynamic, adaptive qualities of ecosystems. By
prioritizing ecological and cultural responsiveness, Gillie
articulated a framework for architecture that evolves
alongside its context, integrating decay as an essential
and generative process. This approach provoked critical
conversations about the ethical responsibilities of
designers in the face of climate change and offered a
compelling vision of architecture as an active participant
in the cycles of life and loss.

Through his innovative methodology, Gillie bridged the
gap between biomimetic inspiration and philosophical
inquiry, exemplifying how architecture can move beyond
replication to embrace the deeper principles of nature.
His project stands as a testament to the potential of
biomimetic epistemology to reshape architectural
thinking, particularly in fragile and impermanent
landscapes.

To promote similar design approachesin futureiterations
of the studio, we must rethink the curriculum structure
and the methods of engagement with biological
analogs. One key adjustment would be to place greater
emphasis on philosophical and ecological principles
earlier in the design process, creating a foundation that
prioritizes interconnectedness and adaptability over
technological mimicry. This could involve incorporating
further readings and discussions to ensure that students
critically engage with the epistemological underpinnings
before they begin their abstraction studies. Additionally,
shifting the focus of the abstraction exercises could help
students move beyond surface-level interpretations. For
example, instead of starting with formal or mechanical
analogies, students could be tasked with identifying
the ecological roles and relationships of their biological
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Figure 12: Concept model by Luca Gillie

Figure 13: Conceptual rendering by Luca Gillie

subjects. Workshops or lectures on systems thinking,
decay, and the temporality of natural processes could
further deepen their understanding of how nature
operates as a dynamic, interdependent system.

Finally, future studios should encourage experimental
methodologies, like Gillie’s, which  challenge
conventional deliverables. Allowing students the
freedom to explore nontraditional formats could open

pathways to richer, more reflective engagement. By
explicitly framing projects around processes, cycles,
and transformations—rather than static end states—we
can support the development of designs that embody
the principles of biomimetic epistemology. Fostering
a studio culture that values philosophical inquiry,
ecological awareness, and experimental approaches,
will create the conditions necessary for more projects to
reflect the depth and innovation exemplified by Gillie’s
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work.
6.0 CONCLUSION

Traditionally, high-performance buildings have been
associated with complex, technological strategies
managed by skilled engineers. This paper, however,
proposes a paradigm shift by introducing a biomimetic
epistemology into the design process— one that pushes
naturally-inspired architecture beyond the simple
emulation of natural forms toward a more profound
engagement with ecological systems. As succinctly stated
by Henry Dicks, if we “reduce biomimicry to the copying
of nature’s ‘technologies’, but without integrating those
technologies into circular systems, biomimicry will
maintain us on a linear path of self-destruction” (Dicks
2016, 232). This pedagogical approach emphasized
philosophical engagement with nature, aiming to
transcend conventional biomimicry focused solely on
replicating forms. Instead, the framework fostered a
critical exploration of biological principles and their
potential to inform resilient, adaptive, and ecologically
integrated architectural solutions.

In the exploration presented within this paper, we
advocate for a transformative pedagogical model
that transcends conventional approaches, aiming to
disentangle students’ thinking from techno-centric
models of sustainable development. The objective is
to prepare them for the broader societal and cultural
implications of an impending energy shift, one that
is facilitated by innovative, bio-inspired modes of
production.

For successful translation of biomimetic principles, it
becomes imperative to disengage from anthropocentric
technologies and knowledge sources. Instead of viewing
natural systems merely as sources of inspiration for
technological development, designers need to cultivate
a more holistic understanding —one that appreciates the
intricate relationship within ecosystems and how these
can inform a truly sustainable design approach. This
prompts a fundamental shift in perspective, urging us to
question not just how humans manipulate the natural
world but, more profoundly, how we coexist within it.
The challenge lies in moving beyond mere mimicry and
fostering a holistic understanding that delves into the
intricate relationships within ecosystems. Only through
this comprehensive approach can we genuinely learn
from nature and navigate a path toward a sustainable
future.
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