Biomimicry

Studies nature’s best ideas and then
imitates these designs and processes to
solve human problems

BIOMIMICRY

|

Innovation Inspired
by Nature

Lessons in Sustainability from Nature

JANINE M. BENYUS
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What nature can teach us
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The Secret to Survival = Mimicking Natural FORM

= Animals, plants,
and microbes

e Consummate
researchers,
engineers &
designers

e Have found:
— What works
- What is

appropriate
— WHAT LASTS

e levell
= Mimic form of owl feather: silence/fibre
« Sustainable?

Mimicking Natural SYSTEMS

e Level 3 éz% +3

- Owl - EC® ten - Bionie ‘iosphere

= Product - Larger economy - Biosphere

= Restore/deplete the earth*and its people?




LIFE’S PRINCIPLES
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= Keep the habitat lush and livable e oy S * Gt
= Not optional e
= Arite of passage to fit in here long-term

Nature’s Life Principles

= Runs on sunlight
= Uses only the energy it needs

= Fits form to function

= Recycles everything

= Rewards cooperation
= Banks on diversity

< Demands local expertise
e Curbs excesses from within
= Filters water, cleans air, builds soll

NATURE AS MODEL

Biomimicry is a new science that studies nature’s models and
then imitates or takes inspiration from these designs and
processes to solve human problems.
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Biomimicry is a new way of viewing and valuing nature. It

introduces an era based not on what we can extract from the
natural world, but on what we can learn from it.

NATURE AS MEASURE

Biomimicry uses an ecological standard to judge our innova-
tions. After 3.8 billion years of evelution, nature has learned:
What works. What lasts.




NATURE AS MENTOR

Instead of seeing nature as a source of raw materials
See nature as a source of ideas
A new era based not on what we can extract from nature,
but on what we can learn from her

NATURE AS MEASURE

A standard for “rightness” of our
innovations

Does it have a precedence in nature?
Is it life promoting?

Does it fit in?

Will it last?

Natural selection'is wisdom in action

NATURE AS MODEL

= Emulating nature’s time tested:
— designs
— chemical recipes
— ecosystem strategies




Shape rather than material

- Nature builds to shape Abalone inspires light-weight building

- Shape is cheap 2 szmaterials
= Material is expensi e |
= Minimize amount nt on materials -

= Maximize effectiveness of fofm

Ha-rla coatings”™ "
m:,welghtb rzig_ur-' -




Self-cleaning surfaces

GreenShield™
Liquid-repelling
nanoparticles

No need for
dangerous
fluorocarbons

Spid!er WebyFibre

= Benign manufacturing

= No high heat, high pressure or toxic
‘ chemicals

- StronQer & more resilient c.f. kevlar

=i

Mollusk-inspired
Epoxy

=Rivals any "super-glue"
=Remains intact in seawater
<Created at low temperatures
<Environmentally safe

Beetle-inspi
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Namibian Beetle fog-catching device
10x more water than nets

Bumps with water-loving tips and water-
shedding sides

QinetiQ (UK) plastic water-harvesting sheets




Glass-wing butterfly inspires Design of
Iguana Enclosure

Learning from Seaweed to Repel
Bacteria without Creating Resistance

< Red seaweed
= Repels bacteria

= Disrupting their clommu,njg‘a ion
= New antibiotics - BioSi'ém, '

Self-fertilizing and pest-resistant




Forests as model

=:Closed-loop
= Runs on sunlight
= Reuses all its waste
= Industrial symbiosis
» Cities like forests

Peru Design Workshop










THE €4 ALLENGE
TO BIOLOGY DISTILL

DCSign -SPiral DISTILL THE DESIGN FLINCTION
» e » Dontask “whast do g wasnk e dlesign™
¢ : » instead ask "What do gou vant your design to dat®
¥ Keep asking "Why do you veant your design to do that™

CVALUATLE

EVALUATE YOUR DESIGN AGANST =
LIFE'S PRINCIPLES
¥ Can gyour design adapt and evohe?

¥ Does r.lw crrate conddtiona
-l conduche: to ife?

¥ How can you improve gour deshgn?

FMULATE.” i \DISCOVER K

EMULATE NATURE'S STRATEGIES CHSCONER MATY MODELS
# Bemstorm multipls sckitions % Go outside
¥ Refer hack ta the discover phase and consider » Consider both lazral an d metapharical models
chimera designs ¥ Ty the litmrature.

» Consultwith biclogical experts + Brasstirm wth buogats
¥ €0 back to your madel and explone mom sirateges ¥ Create n tsonomy of Hes strategies




Step 1: Quieting human cleverness

e

Step 2: Listen to life’s genius

o ¥

ftire do here?
re NOT do

= Emulating nature
= The blueprint, recipe, principle learnt

z

Dragonflies

Photograph by J6zsef L. Szentpéteri (Y National Geograpbic, April 2006
'© 2006 National Geographic Socicty. All rights reserved.

Step 4: Giving Thanks

Protecting inspiration
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Leveraging
inter-
dependence
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Succession

Staying put
Without using up natural capital

Masters of optimising rather than
maximising

Recycle all wastes, energy & materials
Diversify & cooperate




New perspective

Coming Home to the Planet

Incredibly competent
universe

Nature’s living examples
Live abundantly
Enhance where you live

Much older mentors have
figured it out

We can do the same thing
— JANINE BENYUS

Opportunities

= Nature’s models for integration,
collaboration?

= Nature’s models for managing health?
= Beyond sustainability

= Innovative research & opportunities for
African examples

= Biomimicry in SANParks...
< How does nature share information?

< How does nature manage boundatries,
etc.




Thank You

GenglgusLAB

claire@geniusiab.&o.za
076 578 6574

Costa Rica Workshop

WHEN & WHERE

= Thursday through
Thursday

e April 10 - 17, 2008
= La Cusinga Lodge,
Pacific Coast, Uvita,
Costa Rica

www.biomimicryguild.com

The more ou mem{ethe natural world,

s

_the more likely we are to €ng
but no

on this home that isours,

Less of this/More of this

= Linear production = Cyclical systems

= Win-lose = Win-win

= Extraction/exploitation = Symbiosis/Harmony

= Mechanistic < Organic

< Mass produced/Large « Just-in-time/ Just-in place
inventories quality

= Market driven = Community/context oriented

= Uniformity « Celebrate diversity

= Economy of scale = Ecology of scale

= Compartmentalised = Systemic

= Profit as End = Profit as Means

= Hierarchical = Self-organising

* Fast-paced/hurried = Rhythms of life

= Bottom-line accounting = Integrated/FCA

< Near-term focus = Future cognisant




