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Reverse Engineering for Biomimicry
Michelle Santos

Biomimicry has been defined as the following:

“…an approach to innovation that seeks sustainable solutions to human challenges by 
emulating nature’s time-tested patterns and strategies.”

www.biomimicy.org

While nature’s patterns and strategies can be traced and identified in many man-made 
systems, biomimicry differs from bio-inspiration as it is a tool for generating solutions 
instead of a way of finding connections or ties to natural elements.

For designers, there is always a concern that approaches, or methods, may limit 
intended or desired design functions. If a building must shelter people, then designers 
think they already have this solution figured out, as people have been constructing 
shelters for quite some time. A designer’s concern for looking to nature for patterns and 
strategies could include fears about not being able to meet objectives, perform functions 
or satisfy clients. There is room for fear, but there is also room for hope, and possibility. 
What if we look to nature for patterns, strategies and inspiration, and still end up with 
the same functions and comforts we hold dear? What if “a better way,” is just the life 
that we have now, but from a better place in our hearts and minds, with more of the 
things we love and connect with, and with less of the things we hate and avoid?

How to Ask Nature

How does nature do the things we want to do, and how can we reconnect with nature to 
find patterns and strategies? Asking nature simply means saying, “Nature, how do you 
______________________?” Likewise, reconnection can be just as open-ended and 
limitless! Just as brainstorming often begins with a series of questions, allowing nature 
to re-frame our ideas and methods can also begin with a series of questions.
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How to Realign with Nature

In her book Re-aligning with Nature, Denise DeLuca writes, “Natural is a positive 
virtuous cycle.” Positivity adds and builds, negativity takes away and destroys and the 
cycles we employ in our daily habits, life goals, and manufacturing techniques can be 
vicious or virtuous. DeLuca describes the western worldview as a “Conventional 
Construct … characterized by … scarcity, individualism, competition, greed, resistance 
and fear.”  By placing ourselves in a connected space physically and mentally, we can 
begin to realign ourselves, our thoughts and our values with nature. Unlike the 
Conventional Construct, we can find in nature abundance, community, balance, 
adaptation, and courage. Reconnections and ideas will come in different forms for 
different people, and this is what makes re-alignment powerful and unique. It reminds us 
of our own value, and forces us to acknowledge, and value one other. Reflection can 
help us reconnect, and it is an important part of any learning process, from learning an 
academic discipline or learning about ourselves.

How Do We Reverse Engineer for Biomimicry?

Reverse engineering can be the process of taking something apart, evaluating its 
pieces, and putting it back together. It can utilize information from the whole, and its 
parts, to create something new. If we use the lens of Biomimicry to evaluate the parts 
before we put it back together, we can see the components in a new light. As designers, 
we don’t have to start from scratch. We can look at how we build, and how we use our 
products to reframe our methods by using patterns and strategies found in nature. By 
future-proofing our designs, limiting growth, and being selective about our boundaries 
we can create more sustainable developments, communities and economies.

4 Ways Nature Can Help Reshape Our Built Environment

1. Use

2. Growth

3. Boundary

4. Connection



1. How Does Nature Use Materials?

One simple way we can be more mindful and connected with nature is by looking at 
how we use, or misuse, our resources. These resources can be naturally occurring 
minerals and building materials or they can be people and animals. We need to begin to 
evaluate how we view things, and people, honestly, before we can change how we use 
them. Are we kind, fair, balanced, neutral, and patient or are we harsh, extreme, and 
urgent? Are we kind to ourselves, or extreme and harsh with ourselves?

2. How Does Nature Grow?

As designers we need to think about the future, not just the momentary. We tend to 
design products with uses that end, but we do not always design for the end use. As 
such, a lot of products become unusable or simply deteriorate. What if we looked to 
nature for ways to create growing products and growing systems of products? What 
if our materials and methods were programmed with enough flexibility to be 
disassembled and reassembled for alternative uses? What if we had manufacturing and 
fabrication techniques that allowed us to use the same materials over and over again, 
without harmful environmental impacts or degraded quality?  



3. How Does Nature Contain?

A lot of problems arise when we do not respect boundaries. Just as we have social 
boundaries, physical boundaries exist in nature. Natural boundaries differ from man-
made boundaries as they are usually marked by transitions of flexible systems and 
materials. Instead of building walls to contain, we can construct flexible transitions. 
These transitions could create many additional moments of flow, movement, reflection 
and possibility.

4. How Does Nature Connect?

Transitions can act as buffers, but they can also connect. Using a systems approach, 
we can begin to ask ourselves what impacts do our designs have on naturally and 
socially constructed systems. We can then build connected, interdependent 
structures modeled after natural ecosystems. Perhaps the ideas of containment and 
isolation stem from our construct marked by individualism, greed, fear and competition, 
and perhaps boundaries are just opportunities to form new connections. 

We must remember that nature is not a separate thing. We are nature, and nature is us. 
We can build imaginary boundaries between us and other living systems, or we can 
foster productive, connected and mutually beneficial relationships with other living 
systems. 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