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ABSTRACT: In this paper, biomimicry is defined as imitating or taking inspiration from nature’s forms 
and processes to solve human problems (Benyus 1997). As the design community realises the 
tremendous impact human constructions have on the world, environmental designers look to new 
approaches like biomimicry to advance sustainable design. Building upon the claim made by some 
biomimicry scientists that a full emulation of nature engages form, ecosystem, and process, this paper 
uses a phenomenological approach to interpret human and environmental wholeness.  
Phenomenology broadens biomimicry’s scientific and technical focus on nature and considers how 
wholeness can be found among form, ecosystem, and process; and between people and environment.  
The paper argues that, without a deeper, more responsive connectedness among people, nature, and 
built environment, any proposal for sustainable design will ultimately be incomplete and thus 
unsuccessful.   

The paper reinterprets four environmental designs from the perspective of human and environmental 
wholeness: American architect Eugene Tsui’s hypothetical Ultima Tower; South African architect 
Michael Pearce’s Eastgate project in Zimbabwe; the Altamont Pass Wind Energy Development in 
California; and Montana philosopher Gordon Brittan’s Windjammer wind turbine. The claims developed 
in this critique identify considerations and approaches that move beyond replacement technologies and 
systems to describe a way of environmental designing and making that is necessary for actualizing a 
more realistic sustainability in regard to both the natural and human-made worlds. 
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INTRODUCTION 

Biologist Janine Benyus defines biomimicry as imitating or taking inspiration from nature’s forms and processes to 
solve problems for humans (Benyus 1997).  She writes that a full emulation of nature engages at least three levels of 
mimicry: form, ecosystem, and process (Benyus 2008: 40).  This paper examines biomimicry‘s role in a more 
sustainable future and asks the following research question:  How can a phenomenological approach interpret and 
broaden biomimicry’s focus on nature to include human needs for designing and making the built environment?  By 
phenomenology, I mean the exploration and description of the complex relationship between people and world, 
particularly its experiential, lived dimension (Seamon 2000; Seamon and Mugerauer 2000).   
 
I argue that, as long as designers merely replace current materials and technologies with low-environmental-impact 
materials and technology, we will not reach a complete sustainability.   Rather, it is necessary is for designers to 
rethink conventional designing and making to instill a genuine sense of belonging to our natural and built places.  This 
sense of belonging is instilled by engaging the wholeness that exists among people, nature, and built environment, 
rather than focusing on the separate parts.  This wholeness is grounded in a deeper connectedness among people, 
nature, and place fostered by an attitude of care and concern.  In this sense, I suggest that the ethos of biomimicry’s 
value for sustainable design is that it can move us beyond a human-centered attitude of fear that conserves nature 
only for our own human survival, or what philosopher Joseph Granges calls dividend ecology (Grange 1977).   
Though this attitude of fear and greed may diminish our impact on nature, in the long run it serves to reinforce the 
basic mode of consciousness that brought on our current environmental crisis.   
 
According to Grange, dividend ecology needs to be replaced with foundational ecology, which is an attitude that 
fosters care and concern in relation to people, nature, and built environment (ibid).  This attitude presupposes and 
recognizes the deeper, reciprocal relationship that can exist among people, nature, and built environment.  I suggest 
that foundational ecology’s attitude is necessary for a more complete sustainability moving nature and environment 
beyond a mere backdrop for our survival and allowing people a deeper connection and bond with our environments 
and each other.  This transforms a theatre of fear and struggle into a positive context for living that evokes affection 
and a sense of belonging (Hay 2002).  In short, I argue that authentic biomimicry is a way of designing and making 
built environments that not only engages the biological, generative, and adaptive processes of nature but also 
acknowledges the interrelatedness between human beings and natural and built worlds.   
 
This shift in attitude is prerequisite if designers are to move beyond their desires for innovation and artistry and 
acknowledge the profound responsibility we have to nature, people, and the built environment.  If we ignore this 
responsibility, we erode the possibility for achieving a more complete sustainability.  Such an attitude is founded in 
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Edward Relph’s environmental humility which calls for the responsibility, guardianship, and protection of all things 
(Relph 1981).  This is not mastery or technical manipulation; rather it is taking care of things merely because they 
exist and letting things be.  Environmental humility is not complete passivity but implies that we engage nature, 
environment, and people by tending to their needs which are revealed by them (ibid: 187).  This mode requires that 
as much as possible we quiet our accumulated knowledge and preconceptions so that what might be done has an 
opening to reveal itself. 
 
1.0 PEARCE’S EASTGATE PROJECT AND TSUI’S ULTIMA TOWER 

To illustrate how this perspective regarding biomimicry can be exhibited in the built environment I begin by examining 
the contrasting sense of wholeness found in the form of two projects.  Following the interpretation of these two 
projects, two wind energy projects are compared to illustrate the wholeness in ecosystem (considerations with regard 
to process arise in both comparative analyses). 
 
The two projects I draw on in my interpretation of form are American architect Eugene Tsui’s hypothetical Ultima 
Tower (Figure 1); and South African architect Michael Pearce’s Eastgate project in Harare, Zimbabwe (Figure 2).  
Both Pearce’s Eastgate and Tsui’s Ultima Tower are inspired by termite mounds which reach heights of twenty-three 
feet with underground networks extending ten feet below the surface.  Tsui proposes a 10,560 feet high tower with a 
6,000 foot base. He mimics the form of the termite mound because “no other shape can dispel loads from top to 
bottom, is effective aerodynamically and retains such stability in a tall building” (Tsui 1999: 237).  He advocates such 
a tall structure to minimize the footprint of our human-made environment.  In short, the termite mound’s form is 
selected to achieve a maximum height and reduce the physical footprint of development.  He also suggests that the 
tower be located near any densely populated area in the world. 
 

 

 
Source: (Tsui 1999: 237) 

Figure 1.  Eugene Tsui’s ”Two-Mile-High Ultima Tower” redrawn by Lance Klein and based on Tsui 1999. 

Pearce’s nine-story mixed-use office and retail building is located in downtown Harare.  The Eastgate project features 
two linear shaped cores of street level shops with offices above surrounding a glass-covered atrium.  Pearce was 
inspired by the termite mound’s ability to maintain a constant 87 degree temperature in a climate that fluctuates 
between 35 degrees at night and 104 degrees during the day.  The process that termites use to achieve this constant 
temperature is building breeze-catchers at the base of the structure which draws in air, then cools it by pulling it 
through chambers carved out of the wet mud at the base, while hot air escapes through flues at the top of the mound.  
Pearce mimics this process in the building (Figure 2) by providing forty-eight brick chimneys between offices which 
draws cool air from the basement and allows hot air to escape from the top of the building, thus cooling the air in the 
offices (Tzonis, Lefaivre, and Stagno 2001: 48).   
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Source: (The Architectural Review 1996, 200, 1195: 36) 

Figure 2.  Drawing illustrating the heating and cooling process that Eastgate adapts, drawing cool air from 
the basement and offices, allowing hot air to escape at the top of the building.  Copyright Michael Pearce 

Partnership and the Architectural Review. 

Although the Ultima Tower attempts to provide a more sustainable future by providing a smaller footprint, I suggest 
this megastructure approach adopts a dividend ecology attitude and only further separates people from nature and 
environment.  Tsui’s proposal is not that dissimilar from the functionalist “tower in a park,” best illustrated by 
Corbusier’s Radiant City.  He and Tsui believed that by surrounding megastructures with “green” they are preserving 
nature and that by placing people in close proximity to nature they are connecting them with it and making the built 
world more humane (Evenson 1987).  A more phenomenological approach to biomimicry, however, does not treat 
nature as mere imagery but would engage nature and people in a deeper, use-based relationship.  The Ultima Tower 
repeats modernist mistakes by proposing bold visionary design based on a limited set of assumptions about human 
needs.  Another mistake is that the tower is proposed for in any densely populated area of the world, regardless of 
the climate, surrounding context, or individuality of people or cultures.  Thus, I suggest Tsui’s Ultima Tower is merely 
a superficial, image-based purification of the termite mound in order to reach a maximum height. 
 
In contrast, Pearce’s Eastgate project relates to its context and surroundings and is use-based.  First, the form 
accommodates everyday uses and is at a scale similar to its surroundings.  Street-level shopping and work spaces 
allow for an everyday engagement that begins to instill a sense of responsibility and commitment towards the place 
(Figure 3).  Pearce adopts a more phenomenological approach for biomimicry by designing a building that allows for 
these everyday, taken-for-granted experiences.  He also adopts an attitude of environmental humility taking 
responsibility and acknowledging the role he plays in shaping people’s relationship with one another and the built 
environment.  
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       Source: (http://www.panoramio.com/photo/2216491) 

Figure 3.  Street level view of Eastgate, Harare, Zimbabwe, designed by architect Michael Pearce. Photograph 
copyright 2006 Limbikani Makani, used with permission and retrieved February 3, 2009. 

 
In contrast, to Tsui’s bold visionary concept to build the largest structure in the world of steel, concrete, glass, 
aluminum, and copper, Pearce draws on the unique characteristics of place by utilizing readily available local 
materials and construction skills.  Massive masonry and concrete walls serve to reduce solar-heat gain in this hot 
climate and the patterns of the masonry are inspired by indigenous architecture of stone walls found in Great 
Zimbabwe (Tzonis et. al. 2001: 48).  That is not to say Eastgate is more authentic by copying something of the past 
but instead suggests that the formative process is indigenous because the form emerges out of the needs of 
everyday life and context of surroundings.  In this sense, Eastgate reflects the unique wholeness of its surroundings 
and could not be replicated in a different city and climate and perform as well or “fit in,” illustrating how form might 
reveal the wholeness among nature, people, and place.   
 
The interpretation of this two projects identify scale is a critical consideration in drawing upon natural form for use in 
the built environment, reminding us, no matter how seductive natural form can be, what matters is how people 
experience the scaled-form in lived space.   In other words, though natural form may be intriguing and spellbinding in 
its natural surroundings, when enlarged or downsized to meet human needs, it may no longer represent the 
wholeness of nature and fail to connect people with the natural world and each other.  This counterfeit approach 
ignores the wholeness of nature through a purification of form for appearance or image-based reasons and cannot 
accurately be identified as work arising from biomimicry.  Instead, authentic biomimicry also engages the wholeness 
of ecosystem and process that has shaped natural form.  I suggest that designers hoping to engage in a more 
holistic-biomimicry would not struggle to freeze form in its purity but instead hold it lightly and let it be for what is 
needed for a holistic relationship among person, nature, and environment.  
 
2.0 ALTAMONT WIND ENERGY DEVELOPMENT AND THE WINDJAMMER TURBINE 

I now move to the second comparative analysis and ask what potential value an approach grounded in foundational 
ecology might have for achieving a more complete sustainability for wind energy.  Altamont Pass near San Francisco, 
California draws steady, high-velocity winds and is considered the most prolific wind site in California (Figure 4).  To 
maximize efficiency, the 6000 wind turbines at Altamont are large two- or three-blade towers laid out in straight lines, 
most often on the ridges of hills (Rightner 1996: 245).  My primary source regarding Altamont is California landscape 
architect Robert Thayer’s study of people’s experiences and perceptions of this built project (Thayer and Freeman 
1987).  His study attempts to move beyond perception based on simple image-based characteristics to identify 
meanings based on beliefs, attitudes, and perceived characteristics of the total wind-energy landscape.  In this sense, 
I suggest that his study examines a deeper, everyday relationship among people, place, and technology.   
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Source: (http://www.panoramio.com/photo/1351615) 

Figure 4.  Typical turbine and placement at the Altamont Pass Wind Energy Development Altamont, 
California.  Photograph copyright 2007 Daniel Lung and retrieved March 24, 2009. 

 
The other project is the Windjammer wind turbine (Figure 5), developed for a proposed community wind farm near 
Livingston, Montana (Righter 1996: 254).  After conventional two- and three-blade machines had catastrophic failures 
local investors and townspeople explored a new type of wind turbine which turned more slowly and featured simpler 
mechanisms.  The Windjammer is only 25 feet tall much smaller than conventional wind turbines which are 150 feet 
or more.  My primary source regarding the Windjammer is the work of philosopher and inventor Gordon Brittan.  He 
explains that, even though larger sizes were developed, his design team returned to the smaller turbine because it is 
“simple, small, and cheap enough that almost anyone can install it” (Brittan 2001: 184).  He describes the machinery 
of the Windjammer as “exposed and thoroughly accessible, clear and comprehensible” (ibid).  Brittan’s Windjammer 
uses triangular sails similar to those on windmills in Crete.  The triangular sails were adopted from Mediterranean 
ships; generations ago for milling grain and today are used for pumping water (Haverson 1997).  I suggest that these 
and other indigenous windmills arose from the local characteristics of the wind and everyday needs of local people. 
 

 
Source: (Architectural and Environmental Phenomenology Newsletter 2002: 13) 
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Figure 5.   Windjammer turbine testing in California.  Photograph copyright 2002 Gordon G. Brittan Jr. 

For example, the first windmills were built in Persia. These first windmills were unidirectional windmills (Figure 3) 
designed in response the to unidirectional 120-day wind of this region (Harverson 1997; Kealey 1987).  Posts mills, 
the first mills to appear in Europe, were also adapted to the surrounding environmental conditions rotating to adjust to 
changing wind directions.  Just as the first windmills in Persia served local farmers, post mills served local people 
who could not develop watermills because water rights were monopolized by authorities (Kealey 1987; Reynolds 
1970).  One can argue that indigenous windmills, though different in external form, exhibit the wholeness among 
wind, technology, and people. As Brittan explains, different styles of windmills developed in different parts of the 
world in response to local conditions of place and culture.  Brittan suggests that, as a result, these built works shape 
and sustained a larger human and environmental context, or they “gather” a world around them (Brittan 2001: 
176)(Figure 7).  

 
Source: (Anne and Scott MacGregor from Kealey 1987: 11) 

Figure 6.  A typical windmill found in the Baluchistan region on the border of Iran and Afghanistan. These 
first windmills were built of traditional mud brick and faced the predominant 120-day wind of this region. 

 
In contrast, I suggest that conventional two- and three-blade turbines do not “gather” and have little or no relationship 
to surroundings or context.  These conventional wind turbines are everywhere and anonymously the same.  They are 
alien objects impressed on a region and in no deeper way connected to it.  The standardized wind turbines used at 
Altamont are readily available and selected to provide what is believed to be the maximum-quantitative-efficiency.  I 
argue that such an efficiency-focused approach ignores the wholeness among nature, people, and place.  
Furthermore, the standardized appearance and placement of the Altamont turbines are similar to the placement and 
appearance of conventional power plants, high tension lines, and other standardized mega-scale technology.  In this 
sense, conventional turbines merely replace the dominating technology of industrial power with more of the same 
lived characteristics in our built environment.  
 

 
Source: (Reynolds 1970: 79) 
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Figure 7.  Print of post mills and tower mills of the late 16th century by Strada. 

  
Thayer’s study suggests that the perceived dislike of Altamont is not merely grounded in a spoiling of the landscape 
in an aesthetic sense.  More so, it is based on a perceived unreliability and disengagement of the technology 
because the turbines do not always rotate, are expensive to build, and difficult to maintain (Thayer and Freeman 
1987: 390).   I would suggest that one of the reasons for the perceived unreliability and dislike is that people view 
these large-scale wind-turbine projects as imposed by outside developers, investors, and utility companies.   Even 
though local people lease or sell the land for the turbines, they are operated and owned by outsiders and large 
corporations who rarely experience the everyday effects of the projects.  Brittan contends that as long as this large-
scale outsider approach predominates, “any sense of local connection, and, more importantly, of local responsibility 
and control” is diminished (Brittan 2001: 177).  
 
Thayer’s study supports Brittan’s claims, namely, that relying on this conventional approach of standardized mega-
scale turbines lacks a deeper connection to place.  Thayer’s study finds that people living in close proximity to 
Altamont, experiencing the project everyday, disliked the development more than those who were unfamiliar with the 
turbines and rarely experienced the project (Thayer 1987).  I suggest that those most qualified to understand the 
wholeness of nature and everyday place—local people—support my claim that Altamont’s use of conventional wind 
turbines does little to connect to the local ecosystem or place.   In this sense, Altamont’s large-scale, efficiency-
focused approach founded in dividend ecology ignores a more holistic relationship of care and concern in regard to 
sustainable technology.  In contrast, the Windjammer’s slow-turning sails and more human scale avoids the 
alienating and dominating characteristics of conventional turbines.  As such, the Windjammer has the potential to 
instill a deeper care and concern toward a built work connecting local people, places, and nature.  In other words, the 
simpler and more easily understood, Windjammer engages local people in caring and tending to their places and 
natural worlds in their everyday lives.   
 
In this sense, the Windjammer involves an approach that better allows people to shape their built environment in a 
dynamic, holistic manner, recognizing the individuality of themselves, nature, and place.  By adopting this approach, 
people rely on and gather technology as a useful tool which they care for in their everyday lives by establishing a 
bodily, social, and contextually responsive relationship with technology that does not dominate or alienate.  Such an 
approach aligns with the phenomenological perspective regarding the key role which people should play in forming 
relationships towards place—a relationship grounded in an attitude of care and concern, an attitude of foundational 
ecology which is a rich, multidimensional engagement of people, nature, and environment in a reciprocal, holistic 
relationship (Relph 1981).  This might allow people the opportunity to engage more deeply with wind technology and 
other forms of biomimicry moving beyond a mere replacement of technology and materials.   
 
That is not to say that the Windjammer can and should be applied everywhere, but it does exemplify an approach that 
recognizes the unique quality of winds and the potential of simple, small-scale, technological machines to engage 
nature and people more deeply.   This mode can be learned from and applied to each unique place and ecosystem.  
Such an “originary” approach for biomimicry engages the unique characteristics and the wholeness of nature, while at 
the same time allowing a deeper, longer lasting relationship among nature, people, and technology (Stefanovic 
2000).   In contrast, Altamont and the Ultima Tower remind us that no matter how efficient ecosystem technology is in 
reducing our consumption of natural resources, this instrumental approach ignores the deeper interconnections and 
wholeness of nature and demonstrates how other quantitative, efficiency-focused approaches are only partial.  As 
such, they are insufficient in achieving a complete sustainability.  Instead, a more holistic sustainability might replace 
the dividend attitude of fear and focus on efficiency, with a more empathetic attitude that fosters care and concern 
among people, nature, and environments or a sustainable lifeworld.  
 
3.0 STRENGTHENING INTERRELATEDNESS 

 As designers look to new approaches like biomimicry to reduce our impact on the environment, I would contend that, 
if we are to move towards a more complete sustainability, the need is not only replacement of our current piecemeal 
knowledge with a “greener” contextual knowledge, nor is it a complete paradigm shift.  Instead, we must look at each 
small individual choice as an opportunity to make a small-scale shift in relative balances, transforming downward 
spirals into upward spirals (Krafel 1999).  This firsthand ecological attitude might allow us to see the wholeness that is 
reflected in each of these choices so that a healing might happen among people, place, and nature.  If we do not 
attempt or trust this approach, we accept by default that it is only human cleverness and instrumental intelligence that 
can draw the necessary solutions from nature for our needs.  This human-centered attitude merely replaces one 
positivist view with another.  This approach is not authentic biomimicry but simply “green.” 
 
Authentic biomimicry must acknowledge the deep and profound role we each play in being on earth and being with 
each other.  Current sustainable approaches may be necessary to shift balances in energy consumption and to 
reduce our environment impact, but I believe that these technical approaches do not acknowledge a deeper shift in 
the ways we design and make our places—a shift that is essential if we hope to engage and strengthen the intricate 
and interrelatedness between human beings and the natural and built worlds. 
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