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Abstract: Design disciplines have been serving the interest of dominant models –economic, social and political– for at least two centuries, 
coincidentally with the industrial revolution, and increasingly shaping our world since mid XX century. The new geological era known in the XXI 
century as “the anthropocene” is the dawn of the traditional design disciplines, as we know them today. However, far from the design utopia 
dreamed by “modernism” in XX century design schools, the design disciplines of this century are the “design dystopia” of any designer that 
considers the environment and the social factors equally –if not more importantly– than the economic factors. Design theories born in the past 
century fade away and collapse when confronting the new knowledge, the new realities and the new challenges of the current century affecting this 
and future generations of designers. Anthropocentric and user-centered principles find trouble addressing the challenges that a sustainable future 
entails, since they are in conflict with the basic principles of nature. This paper discusses this paradigmatic situation, in an effort to better understand 
the present of design theoretical frameworks, and at the same time it studies alternative design theories that offer a broader approach to solve human 
problems by including models and measures that mimic natural systems into the design equation, such as ‘biophilia’ and ‘biomimicry’.  
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Introduction 
his paper argues for a new approach to design that involves a paradigm shift toward models and measures that 
mimic natural systems into the design equation. Thus, it suggests developing/presenting new ways of 
understanding approaches to contemporary design, with an emphasis on those that work towards a sustainable 

future. The paper is ambitious in its review and its critique of design history in interaction with changing sensitivities 
about sustainability, however the purpose of including this perspective into such discussion has a humble starting point, 
which suggests that designers need to move from a very anthropocentric notion of design to a more universal approach, 
in which they can learn from nature how to design better solutions. With this idea in mind, the first section of the paper 
connects utopia and its contrast, dystopia, to describe societies created by design. ‘Dystopia’ is used to describe a 
contemporary society that is unsustainable. This section proposes dystopia as ‘real’; systems of design must address 
dystopia through approaches that take into account contemporary social, economic and environmental factors to make 
designs equitable and viable. The second section argues that traditional design –including user-centered design– is 
anthropocentric, in reference to a geologic period around which there is much debate. The paper finally introduces 
emerging design theories to contrast design dystopia and anthropocentric design approaches. These theories, in 
particular biophilia, biomimicry, and the “bio” design disciplines, are suggested as part of the paradigm shift. The 
conclusions propose to install these perspectives as a crucial part of  “the design agenda” for a sustainable future. 
 

Unsustainable design and design for sustainability: between dystopian and utopian scenarios  
    By definition, utopia1 is an ideally perfect place, especially in its social, political, and moral aspects. Some use the 
term to define an impractical, idealistic scheme for social and political reform. In ecological terms, a utopian society 
can be seen as one that should relate to nature in contrast to the current civilization that destroys it. Many intellectuals 
such as Fritjof Capra, Aldo Leopold, Gregory Bateson, and David Orr have contributed with different angles around 
this idea. As a consequence of this approach others see ecological utopias as sources of inspiration for green political 
movements (De Geus, 1999, 2002). 

Dystopia, on the other end, is also an imaginary place or state in which, contrarily to utopia, the conditions of life 
are extremely bad, as derived from deprivation, oppression, or terror.2 In addition to the many social and humanitarian 
problems our civilization faces in a cyclically fashion over centuries,3 we may also consider that, for the first time in the 
history of the planet, one species is threatening all ecosystems that make their own and other species’ survival possible 

                                                
1, 2 http://www.thefreedictionary.com 
 
3 Social-economic inequalities due by colonization and exploitation –that is concentration of wealth on one end and massive systemic poverty on the other 
end; consequent forced migration, political instability, famine and child mortality, just to mention the most noticeable aspects of humanity problems. 
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(Orr, 2002). According to Gregory Bateson, this current human crisis –environmental, social and economic– is clearly a 
consequence of the dynamics of an ecological crisis (Bateson, 1972). This state of things is real and not imaginary, as a 
dystopia entails, however there is no better description of what we are facing now than a dystopian landscape. For 
obvious reasons, dystopian landscapes can be placed in spots of conflict such as Saharan Africa or the Middle-East, but 
they can also be found just everywhere if we pay enough attention. For instance, in most North American cities we can 
see human beings in a dystopian reality: homeless pushed off the systems, impoverished middle class frequently 
unemployed or systemically underemployed, the consequent increase in mental illnesses, the increasing numbers of 
drug and alcohol abuse at early ages, the frequent shootings of innocent people, the commodification of education 
leading to knowledge elites… and the more we get into details, the more the list expands and branches out into a 
connected net of dystopian outcomes. 

 

  
Figure 1: Two contrasting images of a same city: junkies and homeless in Downtown Eastside (backofthebook.ca, 

2014), and bikers in the Waterfront, both in Vancouver (blog.chateaugranville.com, 2015). 
 

It is an old saying that reality surpasses fiction, as well as that fiction very often anticipates future realities. For 
designers, building scenarios based on a dystopian version makes the approach ironically more realistic than following 
the approaches of mainstream design. 

We designers got relatively recent understanding of the seriousness and complexity of the problems that need to be 
addressed. We widely accept the term “sustainability” as a main goal. We know that we have been practicing 
“unsustainable design” and we are aware of its results. 

Both design and sustainability must be framed in the context of a new understanding of systems and structures that 
rule the natural world, from which human society must be part of (Jantsch, 1980). This understanding may be 
characterized as interdependent and process-oriented (Lawson, 1980), rather than the traditional verticality or linear 
conception of problem-solving. 

In response to this, Design for Sustainability (DfS) proposes a process of design that creates the necessary 
framework to develop products of design or modify human behavior by design, which might meet the aims of 
sustainable development (Fiorentino, 2010). DfS takes the Triple Bottom Line4 model of sustainability and adds three 
more dimensions as synergies between the social, the economic and the environmental factors (fig2). In order to 
achieve sustainable design products, services and systems must meet these synergies: designers have to take in 
consideration social and environmental factors to make their design bearable; social and economic factors to make their 
design equitable; and environmental and economic factors to make their design viable. 
   

                                                
4 The expression ‘triple bottom line’ was coined by John Elkington in 1997, in the article “Cannibals with Forks: The Triple Bottom Line of 21st Century 
Business.” It is a metaphor and a diagrammatic representation of the issues that sustainability addresses, which adds to traditional business thinking of the 
“bottom line of profit”, with two new dimensions: the social and the environmental (Fiorentino, 2010) 
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 Figure 2: The Design Approach to the Triple Bottom Line adds 3 New Dimensions Required to Achieve Sustain- 

ability: Products, Services and Systems of Design Must be Bearable, Equitable and Viable.  
(Fiorentino, 2010).  

 
Time-framing the Anthropocene / Anthropocentric design definition 
 
The results of what industry and designers have been practicing in the last two centuries, manifested by massive 
consumerism, has proven to be detrimental to society, destructive to our natural resources, and all this is considered a 
driving force towards an unsustainable world (Montana-Hoyos, 2010). One important consideration to understand this 
point,  is the distinction between “consumption” and “consumerism;” while consumption is part of life cycles and what 
life-forms need to do in order to survive –consuming food, water, energy– consumerism can be seen as a cultural 
human disorder. Consumerism is an exacerbation of consumption that leads to overconsumption, overproduction and 
the excess of waste. Coincidently, the effects of human consumerism on the planet can be traced back in geological 
terms and give birth to a new epoch, the Anthropocene.5 The Anthropocene relates to the current geological age, a 
period during which human activity has been the dominant influence on climate and the environment. The 
Anthropocene has proven to be detrimental not only for human survival, but also threatening to many species and the 
environment (Crutzen, 2006). This is consequence of the dominant paradigm of the Anthropocene, the ways of 
production, consumption and commodification of natural resources that have lead to an unsustainable world. 
Sustainability is defined as “Meeting the needs of the present generation without compromising the ability of future 
generations to meet their own needs” (Bruntland et al. 1987, 11) represented by the triple bottom line (fig2). The 
dominant paradigm that lead to unsustainability has been driven by one simple bottom line (profit and economic 
growth) compromising the wellbeing of future generations, while the sustainability paradigm requests considering the 
other two bottom lines: the social and environmental, as an attempt to provide the best outcomes for the human and 
natural environments, both now and into the future.   
  According to Crutzen, “because human activities have also grown to become significant geological forces, for 
instance through land use changes, deforestation and fossil fuel burning, it is justified to assign the term ‘Anthropocene’ 
to the current geological epoch. This epoch may be defined to have started about two centuries ago, coinciding with 
James Watt’s design of the steam engine in 1784” (Crutzen 2006, 13–14), however others may argue that it could have 
started way back in the first Neolithic agrarian revolution 10,000 BC. There is general agreement among geologists, 
anthropologists and other experts in that this process boomed in the mid XX century, more precisely after WWII, when 
mass production and consumption policies drove the economies and mapped the world politically as we know it today. 
While the initial consequences of the Industrial Revolution cannot be revealed from geological samples, there is 
evidence collected in recent geological studies that demonstrate how layers of sediment on rocks started to be 
accumulated from the 1950’s and can be recorded now as new strata (Wolfe et al. 2013; Waters et al. 2016). 

The history of design can be traced back to centuries ago, when the term ‘design’ was not even used to define such 

                                                
5 The term Anthropocene (from anthrōpos “man, human,” and the suffix -cene related to the geologic period called the Cenozoic) was 
coined by ecologist Eugene F. Stoermer and has been widely popularized by the Nobel Prize-winning atmospheric chemist, Paul Crutzen. 
(http://www.anthropocene.info/en/home, http://en.wiktionary.org) 
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disciplines. An example of this is the work of Leonardo Da Vinci, blending the artistic with the innovative and problem 
solving aspects of design, still valid in modern design professions. Coincidentally with the evolution of the 
Anthropocene, design as a discipline has also evolved from the Industrial Revolution booming and consolidating in the 
XX century. Disciplines of design can be understood as anthropocentric disciplines, given the way they evolved, but 
also because they are oriented to solve human problems or address human needs. The trouble with this design approach 
is that focusing only in human needs has led to the creation of other kinds of problems –such as environmental 
problems.  
 

User-centered design versus nature  
 
Given the anthropocentric nature of traditional design, it is important to understand, to contrast and to challenge those 
human-centered approaches with more nature-centered approaches. Among the most accepted approaches in 
contemporary design, user-centred design (UCD) is perhaps the most applied one. UCD models have improved the 
quality and scope of the design work in a broad range of disciplines. Important authors have described the relevance of 
this approach (Norman, 1986; Frascara, 1997) and its implementation, specially in product design and architecture, but 
also in communication, interface design, information design, etc. UCD approach focuses on three main aspects: 
knowing the audience (end users of the design) in all the relevant aspects such as age, geographical location, ethnicity, 
gender, education, etc.; concentrating on the purpose of the design or what problem the design solution is trying to 
address; and on the context or the circumstances surrounding the situation, this also includes social or cultural issues 
that may be linked to the situation. To address these three aspects designers use analysis tools such as marketing 
personas,6 and other tools from the field of semiotics. 

Without going into further details about the strategies, methods and tools used for UCD, what is clearly absent 
from the main focus of this design approach is how the UCD solutions affects the natural environment that surrounds 
the user or even other environments not connected to the user. The UCD approach is not only part of an epistemological 
error (Boehnert, 2011) but an incomplete approach too, that makes UCD tools and methods somewhat weak when 
addressing complex problems, for instance in the context of design for sustainability and other ecological approaches. 

UCD cannot be blamed for this weakness; this and other design approaches are focused on design as a sociological 
event, while sustainability builds also around the ecological event. Design for Sustainability thus is a human-ecological 
prospect. For DfS, a human-centered sounds more appropriate than a user-centered design approach, since the term 
human can be understood in a broader and more natural sense, by considering the “user” as one species, and so part of a 
bigger ecosystem beyond the individual-social, product-service and users-context parameters proposed by UCD. 
Centering the design work on the user (mostly on humans, unless designing for pets) is at least a partial or limited 
approach to solving the problem given. Even human-centered sounds closer to the idea of a more inclusive design 
practice; human species alone cannot be the only measure, or the only cost-benefit parameter for a more sustainable 
design approach. Human-centered as well as UCD are limited as they are anthropocentric approaches of design. 

A UCD solution can only solve an immediate human need, and in the process it must avoid any “distractions.” 
Anything not relevant to the end-user is simply irrelevant to the aims of the design, and that could include for instance 
the context in which that and other users cohabit. UCD thus is trapped in a reductionist, utilitarian, and disadvantaged 
position to, for instance, making that design sustainable. Thus, the questions arising at this point are: Can a user-
centered design consider the environmental, social and economic impacts of a solution without shifting the center from 
the end-user? Would the ultimate end-users of a sustainable world be every single life-form without discriminating 
species? UCD does not need to answer questions such as “what are the effects of using this design to others than the 
user” It can be said that user-centered models focus on efficiency but not necessarily effectiveness, not at least in a 
holistic sense. It can also be said that designing a user-centered solution is very often a human-centered solution, unless 
the design is meant for animals or plants, in which case the design is still not ordered nor assessed by the end-user (the 
animal or plant).  Therefore, it can be argued that UCD is anthropocentric by design, from its origin to its end, and that 
any cost and responsibility affecting outside the boundaries of the user and its local environment is externalized to the 
other users and environments being affected.  
 

                                                
6 Example of marketing tools using personas can be found in marketing companies: http://www.kentico.com/Product/For-Marketers 
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 Figure 3: Living things have done everything humans want to do, without guzzling fossil fuels, polluting the planet, or 
mortgaging their future (Benyus, 1997). One of the non-anthropocentric approaches currently available for designers is 

Biomimicry. It proposes learning from nature to design better, resilient and sustainable systems. Mimicking nature 
would allow to design our cities resembling natural systems, such as forests or coral reefs, instead of complex user-

centered networks based on high demand of energy, materials and creation of toxic waste. 
Source: Images retrieved from royalty free photo sources. 

 
 

  
Emerging design theories to escape dystopia: biophilia, bio-inspiration and bio-informed 
design, biomimicry and the “bio” design disciplines 
 
In the last few decades, there are an emerging number of alternative design theories that offer a broader approach to 
solve human problems without externalizing the cost and responsibility of such actions. These theories include models 
and measures that mimic natural systems into the design equation, and doing so allow designers to achieve better results 
towards sustainability. What follows is a brief description of relevant theories that challenge the design dystopia. 
 
Biophilia 
The biophilia theory (Wilson, 1984) proposes emphasizes our “inherent human inclination to affiliate with natural 
systems and processes, especially life and life-like features of the non-human environment” has also inspired “biophilic 
design” (Kellert, Heerwagen & Maador, 2008) to describe an “innovative approach that emphasizes the necessity of 
maintaining, enhancing and restoring the beneficial experience of nature in the built environment.”  This approach is 
based on scientific evidence that contact with nature has strong positive effects in human beings, in terms of healing 
from diseases, productivity at work, etc.  As such, it tries to bring nature and natural elements back into the built 
environment (Montana-Hoyos, Fiorentino, 2014). Biophilia has been taken as a factor for increasing productivity in 
work environments, and that has affected architecture processes when designing office buildings (Pawlyn, 2011). 
 
 An interesting example which can be linked to the biophilia theory are current experiments in natural repurposing –
or adaptive reuse and repurposing through the use of nature– (Scharoun & Montana-Hoyos, 2013), which links bio-
inspiration, bio-affiliation, and design for sustainability.  A large amount of disused post-industrial infrastructure exists 
in cities worldwide. These abandoned or disused spaces pose issues for continued urban growth and community 
interaction. Whilst many former factories, railway sheds, housing and retail spaces have been flattened to make way for 
new infrastructure, solutions for re-purposing buildings in a natural way offer new options for sustainable community 
spaces. A specific case study is the work of designers Marco Casagrande and Vilen Kunnapu, who have theorized that 
the dying post-industrialized cities must return to nature in order to revitalize their city cores (Montana-Hoyos, 
Fiorentino, 2014). 
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Bio-inspiration, bio-informed design, biomimicry and the “bio” design disciplines 
The concept of bio-inspired design (or design inspired by nature) has existed since early times, perhaps with first 
attempts by Leonardo Da Vinci in the XV century, engineering artifacts that imitated animal functions, such as the 
flying machine. Diverse movements in arts, architecture and design have shown strong influences and inspiration from 
nature. Some of these important movements were the Modernism (1880-1910), the Aerodinamism, Styling and Organic 
Design styles of the mid-twentieth century, to today’s Blobjects.  Architecture is also full of examples of inspiration in 
nature, in a wide range of proposals that go from Modernist and Biomorphic sculptural works from the late 1800’s, to 
Organic Architecture in the 1930s and Metabolic Architecture in the 1960s, just to name a few (Montana-Hoyos, 2010).   
In the fields of design, in the 1950s Buckminster Fuller introduced the concept of synergetics7 and the design of the 
geodesic domes8 inspired in natural functions, geometry and patterns (Edmondson, 2007); and Victor Papanek in the 
1970s, studied the natural relationships between forms-functions in his seminal book Design for the Real World 
(Papanek, 1971). In the fields of engineering design and technology, diverse bio-inspired approaches have generated 
some of the most important inventions in the last three centuries of human history. Fields of research such as 
biomechanics, bio-engineering, bionics, robotics, and biomimetics had their origin mainly during the mid-twentieth 
century and are today widely explored fields. 

Bio-inspiration operates at different levels in design, through imitation of concept, form, function, emotion, 
processes and systems from nature. Two of the most relevant examples of contemporary bio-inspiration at a systems 
level and which are strongly linked to industrial design and design for sustainability are ‘Industrial Ecology’ (Graedel 
& Allenby, 1995) and ‘Cradle to Cradle’ (McDonough,W. & Braungart, M., 2002).  This systems-based 
multidisciplinary relationship between industry and ecology proposes analogies between natural systems (ecosystems) 
and human-made industrial systems. 

	
Figure 4. An example of a biomimicry idea for design: the project Morpheus is a light system that mimics the way 

plants react to light conditions, using form and movement for a more efficient use of energy. Morpheus prototype 
combines memory alloy materials and fiber optics technology. This project was a class assignment for DfS Hecol 493 
(University of Alberta, 2011), developed by students Rob Faulkner, Nicolas Perez Cervantes (Industrial Design) and 

Yue Qin (Human Ecology). 
Source: Fiorentino, 2014. 

 
In 1997, when science writer Janine Benyus published her seminal book Biomimicry: Innovation Inspired by 

Nature (Benyus, 1997) the concept of ‘Biomimicry’ and the idea of bio-informed design started to be accepted as a 
non-anthropocentric design approach. Biomimicry (from bios, meaning life, and mimesis, meaning to imitate) is today 
an emerging discipline that studies “nature's genius” and consciously emulates life’s principles of adaptation and 
survival, mimicking form, process and ecosystems. Biomimicry sees nature as a model, as a measure and as a 

                                                
7 Synergetics is the empirical study of systems in transformation, with an emphasis on total system behavior unpredicted by the behavior of any 
isolated components, including humanity's role as both participant and observer. Fuller coined this term long before the term synergy became 
popular. 
8 Fuller introduced the geodesic dome in 1949: a spherical shell based on a network of great circles (geodesics) on the surface of a sphere. Fuller used 
an energetic-synergetic approach to geometry observed in nature, e.g. the eyes of some insects like dragonflies or spiders. 
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mentor. As a model, because it imitates nature’s master pieces –such as photosynthesis, self-assembly, natural 
selection, self-sustaining ecosystems, eyes and ears and skin and shells, talking neurons, natural medicines, and more– 
to be applied in design and processes to solve human problems (Benyus, 1997). As measure, because it uses an 
ecological standard to judge the rightness of our innovations, what works, what is appropriate and what lasts (Benyus, 
1997). As a mentor, by proposing a new way to view and value nature; it introduces an era based not on what we can 
extract from the natural world but on what we can learn from it (Benyus, 1997). 

Biomimicry is bio-inspiration not only as form, function or structure, but also in a deeper systemic sense, similarly 
to other non-anthropocentric approaches described before. Biomimicry considers the complex living networks we find 
at every level of biology –between and among genes and cells, proteins and polymers, organisms and species – as the 
playground that resulted from evolution. These systems have been shaped by natural selection over billions of years 
into the densely intertwined collaborative web of “mutualism” that we call Life (Woolley-Barker, 2013). Living 
organisms have evolved as a set of strategies that sustain natural systems over time, and there are many lessons to be 
learned from them (Benyus, 1997). Organisms and environments integrate and optimize strategies ‘to create conditions 
conducive to life’ (fig5).  

 
 

Figure 5. The Life’s Principles model from biomimicry is focused on the design lessons that can be learn from 
nature. Based on the recognition that Life on Earth is interconnected and interdependent, and subject to the same set of 

operating conditions, Life has evolved a set of strategies that have sustained over 3.8 billion years. Life’s Principles 
represent these overarching patterns found amongst the species surviving and thriving on Earth. Life integrates and 
optimizes these strategies to create conditions conducive to life. By learning from these deep design lessons, we can 
model innovative strategies, measure our designs against these sustainable benchmarks, and allow ourselves to be 

mentored by nature’s genius using Life’s Principles as our aspirational ideals. 
Source: http://biomimicry.net/about/biomimicry/biomimicry-designlens/lifes-principles, 2014. 

 
At the same period when Benyus coined the term Biomimicry, biologist Steven Vogel played a fundamental role in 

further defining the concept of biomechanics through his seminal book: Cat’s paws and Catapults (Vogel, 1998). 
Almost two decades later, the biomimicry movement is growing exponentially9 and it starts differentiating from 
biomimetics, biomechanics and other “bio” design approaches. While the boundaries of the diverse bio-inspired and 
bio-informed approaches are still unclear as many of these disciplines overlap, it is understood that one of the main 
differences between Biomimicry and other bio-inspired design approaches is its focus in sustainability and nature 
conservation. Biomimicry not only tries to emulate form or function from nature (as biomechanics or some fields of 
robotics, for example), but rather imitates behavior, processes and systems, with a strong focus in solutions which are 

                                                
9 The Biomimicry 3.8 Institute was initiated in 1998 and conforms today an educational hub and a global network extended to regional independent 
representations worldwide. http://biomimicry.org/ 
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conducive to and respectful of life.  
 
 

Conclusions  
 
This manuscript seeks alternative lenses to read the models and practice of contemporary design, with the intention of 
opening a space for dialog among designers concerned about the challenges of a sustainable future. This approach is a 
critical standpoint to the subject and, through reflections and presented arguments, it challenges mainstream models of 
‘anthropocentric design’ –in particular the ‘user-centered design’ model– by contrasting them with less or non-
anthropocentric emerging models. The first part of the text mapped our current models as part of a dominant 
anthropocentric perspective and introduced the idea of a ‘design dystopia’ in which the disciplines of design are limited 
to the dominant industrial paradigm. The term ‘dystopia’ well describes the unwished outcomes of contemporary 
design practice, and there is no better description of what we are facing now than a dystopian description, in which for 
the first time in the history of the planet one species is threatening all ecosystems that make their own and other species’ 
survival possible. Discussing this paradigmatic situation is an effort to better understand the weaknesses of present 
theoretical frameworks, while reflecting on the possibilities for change that designers have available is a must to work 
towards a more sustainable future.  
 
Along this discussion, important definitions and descriptions were included such as ‘design for sustainability’, the 
‘anthropocene’ and ‘anthropocentric design’, ‘user-centered design’, and the emerging theories of ‘biophilia’ and 
‘biomimicry’, all concepts of crucial importance to understand how design can shift from an anthropocentric dystopia 
to a non-anthropocentric reality.  
 
As this paper proposes, the current planetary emergency is the result of a consciously planned consumerist society, a 
situation that is real, although the unwished results are not necessarily tangible and the dots not easy to connect. While 
better models and theories to achieve sustainability by design seem unattainable to many, for many others the emergent 
disciplines mentioned in this paper seem concepts closer to be applied than to remain utopian. The emerging discipline 
of Biomimicry in particular plays an important role for innovation inspired and informed by nature, and offers  
designers the principles, models and concepts to mimic from nature. Biomimicry has been claimed as the best 
conceptual approach to achieve sustainable design, and the key for this success is its non-anthropocentric approach to 
solve human problems. 
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