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Abstract: The range and diversity of approaches in the design of the built environment have reached a 
productive disarray at the beginning of the twenty-first century. Among these approaches, technology 
and biomimicry seem to be two pivotal notions. Assessing the technology-based and biomimetic 
architectural designs reveals the limitations of both notions in producing designed and built structures 
that fulfil the users and designers’ functional demands. Such an argument is undergirded by our 
perception of the term ‘function’ in regards to ‘biomimicry’ and ‘technology’ as historical and 
philosophical themes. In this paper, I will first evaluate the process and products of biomimetic and 
technology-based architectures on their theoretical and historical grounds in response to the functional 
demands of users and designers. Second, within the framework of the Actor Network Theory (ANT) and 
in connection to the object-oriented ontology, I will examine the functionality of biomimetic and 
technological design approaches. 
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1. Introduction 

Technology and biomimicry define fundamental notions of many design approaches of the current 
century. Technology has always been available in all forms of architectural design in the past and still 
today technological and mechanistic innovations are being added rapidly to the existing methods of 
architectural production (Abel, 2004). One difference between the past and today technology is in the 
speed of development: slow and in pace with natural evolution in the past, but fast and ahead of the 
natural evolution today. If in the past a wind catcher made from simple masonry materials found in 
nature could ventilate a house, today the combination of a manufactured lightweight double skin 
façade, ceiling vents and mechanical systems can fulfil this task. Compared to technology, biomimicry is 
a more recent concept with scientific origins in the nineteenth and twentieth centuries, and has been 
widely pursued during the last two decades as a design approach. In the US, for instance, the number of 
design schools adopting a biomimetic attitude in design through their sustainability programs is ever 
increasing:  Arizona State University, University of Virginia, Lipscomb University, and Minneapolis 
College of Art and Design represent only a portion of this trend (Biomimicry 3.8). Peter Head, the chair 
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of the Global Consulting Planning at Arup, claims that the transition from the industrial age to an 
ecological age has begun and between now and 2050 biomimicry is going to be one of the main tools in 
this process (Pawlyn, 2011). 

Designers’ approach substantiates this claim and the fact that biomimetic concepts are becoming 
pivotal in this transition. ‘Biomimetics Network Hessen’ and ‘Association of German Industrial Designers’ 
(VDID), for instance, are pursuing radical ideas on how the combination of both 3D-Printing technology 
and biomimetic can generate organic forms for buildings (Ursula, 2015); however, assessing the 
technology-based and biomimetic architectural designs reveals the limitations of both in producing 
designed and built structures that fulfil the users and designers’ functional demands. This argument is 
undergirded by qualitative and quantitative perceptions of the term ‘function’ developed from 
‘philosophical,’ ‘historical’ and ‘procedural’ trends of design.  

The debate in the last decade over the applicability of the biologically or technologically inspired 
concepts in fashioning the built environment (Cohen and Naginski, 2014), while substantiating their 
flaws, has essentially led to the formation of two extremes: being subversive or subservient to either 
nature or technology. The result will be idolizing the role of nature in design to the point of neglecting 
the human creativity or imposing the machinery regimes upon human activities to the point of his 
passivity. An investigation in between the two spheres seems inevitable to reach creative dynamic 
design approaches. In these approaches, transformative and responsive strategies will aim for ‘making 
changes’ in the environment as well as ‘responding to these changes’ developed from the context of 
human society. Here, biomimicry as the abstraction of good design from nature and ‘the conscious 
emulation of nature’s genius’ (Benyus, 2002) is compared with the machinistic perspective of 
technological production in nonorganic ways and the potency of human mind for innovations (Kaplinsky, 
2006). The former builds like nature by cell division with the aim of continuity, while the later may 
interrupt natural forces by joining parts together into a unique structure without pursuing continual 
evolution (Kiesler, 1939). Connected to these interpretations, this essay’s objectives are twofold. First, 
examining the theory and history of both approaches, through content analysis methodology, to outline 
their flaws and limitations. Second, developing a theoretical construct to examine the validity of the 
process and product of designing objects through biomimetic and technology-based architecture. To 
reach this construct, in the second part of the essay I will draw on the Actor-Network Theory (ANT) and 
the object-oriented ontology. 

Toward this end, I will focus on the notion of function, since in recent decades a current interest in 
this area has emerged following the advent of sustainability as a socio-economic issue. More precisely, 
there has been a shift towards building performance as a design paradigm, ‘not solely as a neo-
functional approach, but more as a design paradigm concerned with the process of design and form 
generation’ (Kolarevic and Malkawi, 2005, p. 3). Since investigating the users and designers’ functional 
demands calls for a separate discussion, here I will only address these demands indirectly by examining 
the term ‘function’ through its measuring qualities and examples. Nonetheless, the challenge is that our 
perceptions of function in design will remain capricious. Besides function, I will draw on three key terms 
in my theoretical-historical investigations: ANT, biomimicry and machine. Actor-Network Theory (ANT) 
as a fundamental theory for social research in technology investigates the role of objects (actors) in their 
network of relations. Biomimicry represents the emulation and abstraction of the models, systems, and 
elements of nature in order to solve complex design problems (Biomimicry 3.8). Lastly, machine is a tool 
composed of moving part(s) that performs work through externalization of human actions. The 
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expansion of this definition embraces the notion of technology as a combination of tools and human 
activities.  

2. Biomimicry versus technology: the philosophical origins 

The intellectual origins of biomimetic and technological designs, and discussion on their functional 
efficiency, can be traced back to the golden age of the Greek philosophy (500-300 BC). Plato, for 
instance, maintains that technology imitates or learns from nature, or Democritus explains that house-
building was first invented by imitating spiders and swallows building their nets and nests. Aristotle 
referred to this theme by repeating Democritus’ examples. (Franssen, 2009). For Aristotle nature was 
central to scientific investigations evident in his multifarious studies of zoological phenomena in 
‘Historia Animalium’ (Mazzoleni and Price, 2013, p.7). Albeit, for Aristotle technology is not solely 
limited to imitating nature: ‘generally art in some cases completes what nature cannot bring to a finish, 
and in others imitates nature’ (Anagnostopoulos, 2009; Franssen, 2009). The word ‘technology’ by 
association, driven from the Greek ‘techne’ and translated as ‘craftsmanship’, ‘craft’ or ‘art’, contributes 
to this observation. In a more comprehensive outlook, Plotinus in the Enneads (V.8.1) holds the view 
that the purpose of art is not just a ‘bare reproduction of the thing seen’, the natura naturata, but to 
return to ‘the ideas from which nature itself derives’, in the natura naturans (Hendrix, 2012).  

More recently, Heidegger’s ‘technological understanding of being’ responds precisely to both 
anthropocentric and ecocentric visions of the argument. In this perception, technology embraces a 
combination of tools and human activities in which tools will not render human ‘beings’ as passive 
entities (Heidegger, 1977; Bernstein, 1992). Contrary to this anthropocentric observation, Heidegger 
also draws on an ecocentric vision by informing us about the danger of using natural sources as 
‘standing-reserve’. In Heideggerian terms, ‘Gestell’, literally meaning framing, is the essence of 
technology. It is not a means to an end, but rather a mode of ‘challenging’ human existence. These 
varying perspectives stem from the level of agency assigned or gained by each object/subject matter in 
design that can become accordingly detrimental or constructive to the being of humans, the biosphere, 
and their relationships. I will return to this theme when discussing the theoretical construct of ANT. 

3. Biomimicry versus technology: the historical origins and expansion 

The mechanical and organic analogies of the late nineteenth and early twentieth centuries indicate the 
long history of success and failure of architectural function (Steadman, 2008). Both biomimetic and 
technological trends, in the meaning of their contemporary applications in environmental design, found 
origins in the 1920s and the 1930s modern movements. Le Corbusier's expressed his radical ideas on 
how architecture should meet the demands of the machine age in his 1923 book ‘Vers Une Architecture’ 
in which ‘a house’ was claimed as ‘a machine for living in’. This image of machine, Harbison (1997) 
maintains, can be many things:  

linked sequences of moving parts which perform work; externalizations of human action in 
stylized form resulting in alien sorts of existence which move in nonorganic ways; 
concentration of ingenuity, device piled on device until they defeat easy comprehension, 
and of course an escape from feeling into an objective realm. (p.26) 

The modern mechanistic perspective of machine, during the 1960s, reached its peak in Archigram 
movement. For instance, the Walking City theoretically comprised intelligent buildings or robots in the 
form of self-sufficient living pods capable of roaming the cities. In the form of an insect, though with the 
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spirit of machinery assemblage, the city was a literal interpretation of Corbusier's aphorism of a house 
as a machine for living in (Cook and Archigram, 1999). Such ambitious designs developed from 
understanding machine as an organic living entity. As Galiano (2000) maintains, in contrast to Harbison’s 
‘nonorganic’ perception of ‘machine’, organism and mechanism are the same and the architectural 
analogies made about them interchangeable. He compares Le Corbusier’s architecture as 
‘Heliotechnical’ with Frank Lloyd Wright’s architecture as bioclimatic—representatives of mechanical 
and organic poetics:  

Readily assuming functionalism, both locate the machine-life polemic in a decidedly 
symbolic realm. Otherwise, organism and mechanism are by all means equivalent, and the 
architectural analogies made about them interchangeable (pp. 129-130). 

This suggests that the lines separating organism and mechanism, although distinct and clear in the 
symbolic realm, are vague and blurred in the functional field. This ambiguity can make it possible to 
introduce hybrid concepts such as organic machine. 

The idea of organic machine was proposed by Lewis Mumford in the 1930s. This idea and his 
denunciation of the ‘technocratic perspective’ in the 1950s were signs of reactions against the pervasive 
use of machine and its destructive impact on the environment in developing the human civilization. His 
pessimistic outlook towards the notion of mega-machine concerned the human passivity at the 
dominant presence of machinery in human societies (Stunkel, 2004). The result was the emergence of 
new concepts at the intersection of biomimicry and technology. For instance, ‘Biotechniques’, attributed 
to the architect Fredrick Keisler (1939), was an indication of the correspondence between biology and 
technology, compared to ‘Biotechnic’ as the building techniques of nature. 

Biotechnique distinguished between formal-metaphorical imitation and functional emulation of 
nature. It defines a dynamic mutual relationship between man and his natural and technological 
environments. Keisler called this relationship ‘correalism’. The term biomimicry which we use today 
(Benyus, 2002) could be an extension of Biotechnique used by Patrick Geddes, Lewis Mumford, Karel 
Honzik and Fredrick Kiesler (Braham, 2005). The manifesto of Metabolism movement in 1960 could be a 
result of this attitude that believed design and technology should be a denotation of human society and 
merge architectural notions about mega-machines with those of organic biological growth (Lin, 2010). 
The group was composed of avant-garde Japanese architects, such as Kenzo Tange, Kiyonori Kikutake 
and Kisho Kurokawa whose designs were essentially theoretical, as in the case of Kikutake’s Marine City 
(1963), or functionally premature, as in the case of Kurokawa's Nakagin Capsule Tower (1972). Designed 
for mass production, the tower not only did not grow, but also was left to deterioration and despair. 
Such design failures evidenced that the growth and decay of organisms in nature are ‘irreducible’ to 
those of a building when it comes to fulfilling the users’ needs. 

4. Biomimicry versus technology: the procedural trends of design 

Procedurally speaking, above philosophical and historical views, the challenges in approaching design 
problems through biomimetic and technology-based architecture prove their flaws in response to both 
designers’ and users’ functional demands. Although a contemporary concept in a technological age, 
biomimicry does not entail the incorporation of complex technology in architecture (Badarna and Kadri, 
2014). Biomimetic design strategies embrace two main approaches reviewed by Badarna and Kadri with 
various terminologies existing in biomimetics.  
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The first approach seeks a solution from nature for a particular engineering problem. This approach 
is referenced as problem-based including challenge to biology, top-down, biomimetics by analogy and 
problem-based. The second approach is solution-based and embraces the value of biology to design, 
bottom-up, biomimetics by induction and solution-based. These solution-based approaches are inspired 
by an observation of nature, which leads to a technological design. As Badarna and Kadri extend, 
however, the major challenge from a biomimetic perspective is the absence of a systematic selective 
methodology for designers capable of identifying the relevant natural systems and then abstracting their 
strategies and mechanisms for design. In other words, the transition of a function found in nature to a 
function appropriate for design concept generation is vague and obscured.  

The functional issue of biomimetics is not solely limited to designers, and can affect the users of 
design. For instance, in reading ‘the ugly side of solar panels’ new research shows in generating 
electricity, the level of greenhouse gases released through the production of solar panels mimicking 
green leafs can be higher than the electricity produced by gas (2014). Concerns about the embodied 
energy and the cost required in the production of solar panels reveal another challenge for both 
designers and users to think about. 

The second challenge to biomimetic design is that of incorporating the concept of natural evolution 
in design, which removes the designer from the process of design thinking. This challenge stems from 
the Darwinian analogy in technical evolution that removes the human designer and replaces him with 
the ‘selective forces’ in the ‘functional environment’ of the designed object. Removing the designer 
from the scene of design process equals the disappearance of individual choices exercised by the 
designer in design. The forms of designed objects are conceived as being exclusively the product of their 
natural environment, the functional context, in which selection acts. This selection process similar to the 
phrase ‘form follows function’ will no longer be an aesthetic prescription (should follow), becoming a 
scientific assertion of causality: form materializes as a categorical consequence of function. This is 
leaving design creativity outside the design thinking process as an outcome of functional determinism 
(Steadman, 2008). For this reason, advocates of technology-based architecture, arguing that mechanical 
concepts are the solutions to design problems, question the usefulness of biomimicry.  

These advocates prioritize the concept of ‘machine’ over ‘biomimicry’ (Kaplinsky, 2006). They believe 
that biological languages and analogies through idolizing nature will diminish the real achievement of 
designers. The evolution within humanity in their belief is grounded in technological innovations rather 
than ecological evolution. Very little in architectural and urban spheres, these designers claim, of 
biomimetic architecture has been built. The reason is that the technological advancement of our world 
has defined a functional conformity for the life that is hard to breach to adapt ourselves with the 
surrounding biosphere (Spiller, 2007). 

5. Function: an irreducible notion 

As Kiesler remarks, no one can exactly define what function is, but we may examine what function has 
meant and will come to mean. In his terms function is ‘a specific nucleus to actions’ (1939, p.67). In this 
observation function is perceived as a ‘core or base’ for desired activities, but the inner realm of this 
nucleus remains undefined for further discovery. Function is a self-evident term difficult to define in a 
number of words; however, it can be explained through its measuring qualities. As such, Grawbow and 
Spreckelmeyer (2015) define architectural function as the dialectics established upon three measuring 
qualities, including purpose (from symbolism to efficiency), materiality (from individualization to 
standardization) and timeliness (from immediacy to evolution, in response to the physical programming 
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of the building). Designers and users’ functional demands vacillate in between these dualities. 
Nonetheless, such definitions are not comprehensive enough to embrace all the functional features of a 
certain design product. Separating the realm of what a building ‘does’, as in building’s performance, 
from what a building ‘does for people’, as in building’s function, might be a helpful strategy for practical 
analyses, as it is in post occupancy evaluation. However, ‘what a building does’ is evaluated in relation 
to its user’s standards and demands—and not in vacuum—whereby is still a subcategory of function.  

Function, as a self-evident term, is intertwined and ‘irreducible’ to smaller constituents (Kolarevic 
and Malkawi, 2005). The meaning of functionality in design, although a single entity, becomes 
multifaceted ‘in relation’ to our perception of its actions as in between several extremes: as that of 
conceptual and operative, virtual and real (Kolarevic and Malkawi, 2005), process and product, scientific 
and artistic (Whalley, 2005), optimization and maximization/minimization (Raman, 2005), realm of 
effect and realm of affect, event mental and event physical (Leatherbarrow, 2005), of form and of 
ornament (Moussavi and Lopez, 2009; Moussavi and Kubo, 2006), and solution-based and problem- 
based (Badarna and Kadri, 2014). These twofold understandings substantiate that function, while 
irreducible, usually finds its meanings ‘in relation’ to another entities, such as form, ornament and 
mechanical optimization. Similarly, the street that you walk upon, the walls that protect you and all 
other units of the built environment, while significant for what they are, as Kiesler asserts, also possess 
nuclear multiple-force and multiple relations: 

The common assumption is that these are dead ‘objects’; actually they embody an 
interplay of action with one another and with nature: They are a constant exchange of 
anabolic and catabolic forces within themselves, and in their coordination with human 
beings, through human beings with themselves again, they constitute high potential 
energy centres (p. 78). 

To examine this quote on objects and their multiple-force in relation to function, I draw on my 
personal reflection on function and functional demands through an example. This examination is for the 
purpose of this analysis and may not apply more broadly. Assume you are in a downtown area standing 
by the side of a walkway to cross a street. Functionally, you may cross the street in three methods: 

The first, and the most simple, method is to cross the street from your desirable point in space: no 
matter if you traverse a safe/permitted area, since no sign or mark has been installed on the street 
defining your crossing function. In fact, you are infringing a legal limit by jaywalking, but you are 
sceptical if you can bring the act of crossing to a finish safely and pleasantly. Even if you are thinking 
legally, in this case, you have to act illegally against the norms. Will users and designers accept the 
function that violates, unintentionally or intentionally, our normative beliefs? Or will they consider this 
in situ legitimized function lack of function? 

The second approach to crossing the street is to walk across the pedestrian area defined with only 
white lines painted on the street: here, signs have been used symbolically to indicate the functional 
association of the space with pedestrians. To reach the other side of the street, this could be a fast, 
economic, and efficient method. However, at this point you are only responding to the functional 
necessities of crossing the street and not more. 

The third approach is to cross the street using a pedestrian walkway bridge mingled, interactively, 
with the shopping malls and plants inserted on its sides. In this case, you will partake in a joyful 
experience more than just walking across the street. As such, your functional awareness has expanded 
beyond the limit of the crossing act. Additionally, with access to elevator/escalator you can be 
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transferred to the pedestrian bridge, to the boon of machine, in a certain and efficient amount of time. 
The notion of function is both minimized and maximized in this case. Your concern about vulnerability to 
car accidents is mentally minimized, and the capacity of the space threshold, being exposed to the 
restaurants and shops on the sides, is physically maximized. 

I consider these three attitudes towards function, respectively, lack of function, passive function, and 
active function. In my notion, the mental and physical level of human involvement in a certain act, from 
the lens of the users and designers’ demands, define the border between functional passivity and 
activity. The significance of the individual ‘objects’—such as the street and pedestrians—and the 
network of ‘forces’ formed among human, nature and technology through design —as in crossing the 
street—can be investigated through a theoretical construct. I will draw on Actor-Network Theory (ANT) 
and Object Oriented Ontology (OOO) for such an investigation. 

6. Examining design strategies in the context of ANT and OOO 

6.1. Description and application of ANT and OOO 

Originally developed in the 1980s as a fundamental theory of social research in technology, ANT has 
recently returned to the forefront of environmental design thinking. A case in point is Yaneva’s 
architectural theory (2011) that does not take the existing dichotomy of form/function or 
society/architecture, but takes the design process as it unfolds from an integrated anthropological 
viewpoint. The combination of ANT and OOO has also formed new theoretical design constructs. 
Applying this integrative method, Kärrholmhas (2013) has reconceptualised ‘building types’ to develop 
the concept of ‘territorial sorts’ which examines the roles of buildings in everyday life. 

ANT gives agency equally to different actors (for example design objects) and the context (for 
instance function) formed through ‘translation’, ‘relation’ and ‘alliance’ among them (Latour, 2005). 
Actors denote human and non-human agents, and in a network take shape through their relations. ANT 
assumes that, first, nothing lies outside the network of relations, second, no difference exists in the 
ability of technology, humans, nature, animals or other nonhumans to act, and third, there are only 
enacted alliances; an actor engagement with an actor-network also means its engagement with the web 
of relations. (MacKenzie and Wajcman, 1999).  

While ANT focuses more on the relations formed between things, OOO addresses the existence of 
things at all scales  from atoms (scientific naturalism) to the construction of human behaviour and 
society (social relativism) (Bogost, 2012). In this philosophy, objects exist independent of each other and 
their relations, including human perception of objects, where they withdraw themselves from being 
exhausted. In other words, all relations may distort their related objects, but all objects exist on equal 
footing at the same time (Harman, 2005).    

6.2. Theoretical construct: examining biomimetic and technology-based designs 

Bryant (2014) points out that our access to things are descriptions of their actions within a defined 
assemblage. Meanwhile, our access are always partial accounts as things can interact in different ways 
in a different assemblage. Indeed, function follows these rules in its own entirety when withdrawing 
itself from subjection to one singular interpretation from the lens of designers, users and clients. Half a 
century dispute over prioritizing function or form in design evidences this multifaceted interpretation of 
the term ‘function’ in relation to the term ‘form’ (Collins, 1959). In pursuit of these fluid relationships, 
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my aim here is to show how one object—say nature, machine, or design—can draw on flows (effect and 
affect) from another object to configure and mold it in a variety of ways. Such a mechanism corresponds 
to the nature of ANT and OOO. 

Bryant (2014) observes this flow of mediation among objects through his machine-oriented 
ontology. Quoting Latour on the ecological issue of the ozone hole, Bryant suggests a simultaneous 
access to both the discoveries of the social constructivists and the realism that acknowledges the reality 
of things: 

The ozone hole is too social and too narrated to be truly natural; the strategy of industrial 
firms and heads of state is too full of chemical reactions to be reduced to power and 
interest; the discourse of the ecosphere is too real and too social to boil down to meaning 
effects. Is it our fault if the networks are simultaneously real, like nature, narrated, like 
discourse, and collective, like society? (Latour, 1993, p. 6)  

This quote’s relevance is twofold. First, objects cannot be produced only by their relations—as in the 
relational approaches of biological analogy—leaving the construction of reality to something other more 
‘real’ than the designed object per se. While there are real objects in nature and the man-built 
environment, it is impossible to see the entirety of an object in all its guises or to use it in all possible 
ways (Kärrholmhas, 2013). As such, the effect of a certain object is contingent upon its relationships 
with other objects, but every object holds autonomy, an effect that is different from that of its pieces; 
objects are assemblages where no object is reducible to another object(s) (Harman, 2010). Given this 
autonomy, the function of biological growth cannot be reduced to the Nakagin Capsule Tower or the 
self-sufficiency and mobility of a city cannot be reduced to a gigantic walking machine. The functional 
failures of such designs, either in theory or practice, comes from ignoring the meaning of scalar 
dimensions both literally and figuratively: the scales of objects are not seen as multiple and produced, 
but rather as hierarchised and prescribed. Similarly, the hierarchical strategies of biomimicry or 
machinery, such as the earlier mentioned ‘bottom-up’/‘top-down’ approaches, restrict us to the 
conformity of the ‘prescribed’ and will impose limits on the production of new objects.  

Second, a certain design vision should recognize society on the side of nonhumans as partners for 
innovation, inspired either by nature or by machine. Both reductionism and holism are problematic. The 
former ignores the context of the relationships among the designed objects by reducing the whole to 
isolated irreducible objects, such as nature and machine. The latter focuses only on the context, the 
society, which embraces the relationships among the objects and neglects the individual contribution of 
objects in design. This calls for transition from the time of nature and machine to the time of 
coexistence, not in a metaphorical sense, but in a sense that the social space can lie at the intersection 
of the anthropocentric and ecocentric interests. To achieve this coexistence it is indispensable to see 
design as a field of collaboration, where creativity, mechanistic solutions, nature, users and different 
design disciplines, all are seen as objects holding agency on equal footing with one another. From here, 
the flow of relations between objects will define the design product: the more diverse the actors 
connected to the network, the more fluid and all-inclusive the design product in the web of relations will 
be.  

 In this setting, function with its dynamic ‘relations’, along nature and machine, play roles both as 
actor and network in a constant process of change. These are ‘objects’ because of their ‘irreducible’ 
individualities, but also are ‘networks’ since their ‘acting’ characters will be inactive until expanding their 
relations to other objects in the network. Their realms of effects and affects, perceived within the 
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changeful context of society, might be transitory ‘translations’, though these objects will preserve their 
‘finitude’. For instance, as mentioned earlier, for Harbinson a ‘nonorganic’ pile would define the image 
of the machine (1997); in contrast, for Galiano (2000) this is the notion of ‘organic’ that defines the 
mechanism of a clock, the thermal machine of the steam engine, or the cybernetic machine. The reason 
for such opposing visions—better to say supplementary—is that ‘relation’ to a machine cannot be 
‘translated’ into its direct and complete knowledge. This plural reading develops from the ‘dormant’ 
qualities of objects for which I suggest constant production of new methods to wake them up or to 
protect the world from their unwanted effects. One example could be the concept of ‘technological 
momentum’ defined by the historian Thomas Hughes (1994).  

Technological momentum, as in between the two ‘hard’ and ‘soft’ views of technology, incorporates 
‘time’ as a unifying factor. In a “soft view,” that is the technological change that drives social change, but 
at the same time responds discriminatingly to the social pressures. In contrast, in a ‘hard view’, 
technological development as an autonomous force and independent of social constraints will drive 
history. As a dormant quality in early stages of a certain technological progress, deliberate control over 
the functional scope of the technological momentum is possible and enacted by society. As a technology 
matures, however, its deterministic force appears since it will increasingly enmesh in the society. Thus, 
it is imperative to pay heed not just to the design approach, either biomimetic or technological, but also 
to the social context of design to safeguard the design result against falling into the realm of 
determinism.  

Given the totalizing inclinations of biomimetic and technological design, I believe that 
‘Bioconstructivism’ is a more appropriate term to succeed the notion of biomimicry since it may address 
equally both the relativism and reality of things, in nature, design process and product. By the term 
‘reality’ I mean the individual irreducible being of things, and by ‘relativism’ I mean the network of 
relations among these individualities. Mertins (2004) has explored the term ‘Bioconstructivism’ to 
distinguish the imitation of the forming and functional principles of nature from its formal mimesis; 
however, in addition, I suggest the term can connote the social constructivism, which follows the ‘soft’ 
view of the technological design. Bioconstructivism operates at the intersection of the anthropocentric 
and ecocentric views, at the midpoint between the hard and soft views of technology.    

7. Conclusion 

Developing the appropriate design method through the application of technological or biomimetic 
concepts, before being a design question, is a historical one. The history of design evidences the 
inadequacy of nature and machine, both metaphorically and functionally, to become the source of 
inspiration for innovative designs. Those buildings that imitated nature functioned differently compared 
to their designers’ original intent and could not all satisfy their users’ demands. There are some 
exceptions to this claim. For instance, Mick Pearce’s Eastgate Harare and CH2 Melbourne buildings are 
successful architectures; however in extension of the unsuccessful historical precedents, today, these 
are very few buildings built in the biomimetic field (Mazzoleni and Price, 2013), substantiating the fact 
that in architectural and urban spheres biological concepts, even if emulated rather than imitated, can 
hardly turn into design products. For this reason, the advocates of biomimicry still seek a comprehensive 
systematic approach to develop a strategy capable of identifying and abstracting nature’s function for 
design function. This criticism does not mean that technology or machine is superior to nature in 
establishing a design methodology. Ignoring the social dimensions of the built environment in design 
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and making them subjugated to technological achievements will lead us to another sort of determinism 
where man and nature become commodities for mass production and consumption. 

Designers should consider both the reality of nature and the social dimensions of technology, 
thereby both the individuality and relativism of the design production and process. A theoretical 
construct developed from merging ANT and OOO may help designers to examine the validity of a certain 
design approach. From this view, human, nature, machine, function and all other things are autonomous 
objects irreducible to each other and stand on equal level of agency in their network of relations. 
Neither machine is architecture nor is architecture nature. Even function is one object/actor, which also 
becomes a network as connected to the web of relations among architecture, nature and machine. 
Idolizing nature or machine over human actors will be against that equal distribution of agency. This 
leaves human actors functionally passive through the pervasive use of machine or mentally inert 
through replacing man’s creativity with abstract emulation of natural functions. Multiple perceptions of 
function endorse that its meaning, while irreducible, moulds ‘in relation’ to another entities, such as 
form, ornament, art or mechanical optimization. The function of objects is intertwined and multiple as 
in Kiesler’s ‘nucleus of multiple-force’. These forces are dormant qualities of objects not evident in the 
early stages of design process or even in the final product. The next step for innovation could be 
thinking of new design methodologies either to wake up these qualities, or to control them for 
sustaining the nature and society against their detrimental impacts in future. 
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