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Employees who work in environments with natural 

elements report a 15% higher level of well-being, are 

6% more productive and 15% more creative overall.



Biomimicry

Bios-life                 mimesis-imitation



Innovating with Biomimicry 
8 Essential Elements of Biomimetic 

Innovation



Innovating with Biomimicry

8 Essential 
Elements of 
Biomimetic 
Innovation

1   Go to nature

2   Define the function

3   Biologize
     the question

4   Incorporate biologists

5   Quiet our human
     cleverness

6   Be well-adapted

7   Embrace
     non-equilibrium

8   Follow
     Life’s Principles  



Element  1 
Get Out!



Go to Nature
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Getting into Nature

Cortisol 
Levels: 12% 

Heart Rate: 6% 
Blood 

Pressure:  
1.4%

Creativity
50% 

1 Go to Nature
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Element 2 
Understand the Question  

Before You Seek the Answer



Define the Function
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Biomimicry Taxonomy
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ers

  t Cleave halogens from
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pou nds

  t Balance/gravity/orientation   t Shape and pattern   t Time and day length

  t Sou nd and other vibrations   t Temperatu re    t Motion   t Pain   t Body awareness

  t Tou ch and mechanical forces   t Chemicals (odor, taste, etc.)   t Atmospheric conditions

  t Light (visible spectru m)   t Light (non-visible spectru m)   t Electricity/magnetism   t Disease

  t Differentiate signal from noise   t Transdu ce/convert signals   t Respond to signals

  t Tacticle   t Chemical (odor, taste, etc)   t Vibratory   t Electrical/magnetic

  t Light (visible spectru m)   t Light (non-visible spectru m)   t Sou nd

  t Throu gh air   t Throu gh water   t Over land   t Throu gh solids

  t Catalyze chemical reactions   t Molecu lar devices

  t Attach a fu nctional grou p   t Detach a fu nctional grou p

  t Inorganic compou nds   t Organic compou nds

  t Specific sterioisomers   t Mineral crystals   t On demand

  t Polymers    t Metal-based compou nds

  t Thermal energy   t Radiant energy (light)

  t Chemical energy   t Mechanical energy

  t Electrical energy   t Magnetic energy

  t Stru ctu re

  t Self-replicate

  t Adapt behaviors   t Optimize space/materials  t Adapt genotype   t Adapt phenotype   t Coevolve  t Chemically generate flow of electrons

  t Su rface tension   t pH   t Solu bility   t Electron transport

  t Oxidation state   t Electric charge   t Condu ctivity
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  t G
ases

  t Liquids
  t Solids

         DISTRIBUTE

         STORE

         CAPTURE, ABSORB, OR FILTER

         PHYSICALLY BREAK DOW
N

         CHEMICALLY BREAK DOW
N

          COMPUTE     LEARN     ENCODE/DECODE

         SENSE SIGNALS/ENVIRONMENTAL CUES

         PROCESS SIGNALS

         SEND SIGNALS

         NAVIGATE

         CHEMICALLY ASSEMBLE

         GENERATE/CONVERT ENERGY

         PHYSICALLY ASSEMBLE

         REPRODUCE

         ADAPT/OPTIMIZE

         MODIFY CHEMICAL/ELECTRICAL STATE         
MODIFY PHYSICAL STATE       

  PROVIDE ECOSYSTEM SERVICES
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BIOMIMICRY TAXONOMY
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Element 3 
Broaden Your Solution Space 

with Biological Research



WWND

3 Biologize the Question
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Broaden your Solution Space

8
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Biologize the Question



asknature.org 

3 Biologize the Question

http://asknature.org
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Element 4 
Biologists Are 

Key Design Team Members



Incorporate Biologists

Discovering Nature’s 
Genius 

Wolf Creek, Montana

Discovering Nature’s 
Genius for Social 

Innovation 
Wolf Creek, Montana

Biomimicry Thinking 
for Design 
Oracle, Arizona

4



Incorporate Biologists
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Element 5 
Quieting Human Cleverness



We are Not the First

5 Quiet our Human Cleverness
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We are Not the First

3.85b vs 200k
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We are Not the First

3.85b 
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Jan Feb Mar Apr

May Jun Jul Aug

Sep Oct Nov Dec

Quiet our Human Cleverness

We are Not the First
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11:36:00
Quiet our Human Cleverness

We are Not the First
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11:59:00
Quiet our Human Cleverness

We are Not the First
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11:59:58
Quiet our Human Cleverness
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We are Not Alone

5 Quiet our Human Cleverness
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2     
Billion Nearly     

30% 

We are Not Alone

Quiet our Human Cleverness



Nature as Mentor

5 Quiet our Human Cleverness



Childlike Curiosity

5 Quiet our Human Cleverness



Element 6 
Well-Adapted vs. Mal-Adapted 
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Earth’s Operating Conditions

Dynamic 
Non-Equilibrium

Limits and 
Boundaries

Sunlight, Water 
and Gravity

Cyclic 
Processes

6 Be Well-adapted



Element 7 
Embrace Dynamic Non-Equilibrium



Dynamic Non-Equilibrium

5 Embrace Non-Equilibrium

Biomimicry Thinking for Design Instructor Bios

DAYNA BAUMEISTER
Keystone & Co-Founder, Biomimicry 3.8
Based in Helena, MT

Dr. Dayna Baumeister is a world-renowned biomimicry lecturer and 
consultant, Director of the Certified Biomimicry Professional Program and a 
Professor of Practice and Co-director of The Biomimicry Center at Arizona 
State University. With a background in biology, a devotion to applied natural 
history, and a passion for sharing the wonders of nature with others, Dayna 

has worked in the field of biomimicry with business partner Janine Benyus since 1998 as a business 
catalyst, educator, researcher, and design consultant. Among multiple endeavors, Dayna and Janine 
most recently founded Biomimicry 3.8, a B-Corp social enterprise committed to using the power 
of business to solve social and environmental problems and has helped more than 100 companies, 
including Nike, General Mills, and Procter & Gamble, tap into biological intelligence for elegant and 
sustainable solutions.

Dayna was instrumental in designing Biomimicry 3.8’s professional training programs, which due to 
overwhelming success, were the catalyst of the partnership between Biomimicry 3.8 and ASU to form 
the world’s first Master’s of Science in Biomimicry. 

As a workshop leader and instructor for this course, Dayna shares her visionary leadership in biomimicry 
drawing from 17+ years of experience bringing biological intelligence to a wide range of audiences.

“The planet is not moving towards an 
ordered state. Conditions on Earth are 
constantly changing. They are dynamic.” 

Dayna Baumeister,  
Co-Founder Biomimicry 3.8



Element 8 
Creating Conditions Conducive to 

Life Is the Ultimate Goal



Life’s Principles

• Evolve to survive 

• Adapt to changing conditions 

• Be locally attuned and responsive 

• Integrate development  
with growth 

• Be resource efficient 

• Use life-friendly chemistry

8 Follow Life’s Principles 



Life’s Principles

 77

LIFE'S	PR
INCIPLES

	CHECKL
IST

Y
N

?

Comments

Case	Stu
dy:	Digit

al	Platfo
rm	Sparks	S

upply	Ch
ain	Learn

ing

2degrees	cr
eates	online

	networks	f
or	business

es	seeking	t
o	improve	susta

inability	thr
oughout	the

ir	value	cha
ins	by	facilit

ating	communication	an
d	sharing	be

st	practices

Team:	Lorrain
e	Antonu

cci,	Doug
	Studer

CREATE	
CONDITI

ONS	CON
DUCIVE	

TO	LIFE

•	all	aspects
	and	elements	of	the	

design	are	o
ptimized	rather	

than	maximized

√
The	digital	p

latform	allows	for	c
ollaboration

	among	thousan
ds	of	suppli

ers	breaking
	down	silos	

throughout
	the	supply	

chain

•	the	design
	leverages	i

ts	interdepe
ndence	in	th

e	system

√
It	depends	o

n	interdepe
ndence	for	

its	success

•	the	design
	enhances	t

he	system's	capacity	t
o	support	li

fe	over	the	
long	haul

√ Not	sure	he
re,	it	claims	to	have	th

e	ability	to	i
mprove	wage

	and	safety	
policies	for	

healthy	and
	fair	workin

g	conditions
,	so	maybe

EVOLVE	
TO	SURV

IVE

•	the	design
's	success	is

	based	on	w
hether	or	n

ot	it	contrib
utes	to	the	

continuity	o
f	life

√ per	the	com
ment	above,	p

erhaps	it	do
es,	but	not	

a	direct	cor
relation

					•	the	des
ign	builds	o

n	what	wor
ks

√
the	design	s

hould	get	m
ore	and	more	effiecie

nt	as	more	users	ta
p	into	the	p

latform

					•	there	a
re	opportun

ities	for	cro
ss-pollinatio

n	of	information	and	id
eas

√
again	this	is

	the	premise	of	the	de
sign

										•	the	
design	rece

ives	and	inc
orporates	a

n	influx	of	n
ew	information

√
It	depends	o

n	this

										•	mistakes	are	
used	to	enc

ourage	con
tinual	idea	g

eneration

√ I	assume	this	could
	be	true,	bu

t	not	sure	y
et

INTEGRA
TE	DEVE

LOPMENT	WITH	GRO
WTH

•	both	deve
lopment	and	gro

wth	are	opt
imized

√
The	platform

	develops	a
s	more	information	is	exch

anged,	enab
ling	growth

	and	efficien
cy

					•	components	are
	modular	and	

nested

√ don't	know

					•	it	is	bui
lt	to	shape	(

e.g.,	no	cutt
ing	and	the

refore	no	w
aste	cutting

s)

√
digitally	yes

,	if	you	inco
rporate	the

	necessary	h
ardware	thi

s	becomes	question
able

					•	the	com
ponents	of	

the	system	are	self-org
anizing

√
the	user	com

munity	is	like
	crowd	shou

rced	inform
ation,	so	I	th

ink	this	is	a	
yes	as	well

										•	the	
design	foste

rs	emergent	relat
ionships

√
the	system	should	buil

d	relationsh
ips

										•	it	cr
eates	more	opportu

nities	(niche
s)	for	life

√ don't	know
,	other	than

	the	social	r
eference	ab

ove	(line	7)

ADAPT	T
O	CHANG

ING	CON
DITIONS

•	the	design
	adapts	to	t

emporal	and	sp
atial	change

s

√
as	the	platf

orm	is	used	more	it	shoul
d	build	up	it

's	information,	thus	
adjusting

					•	the	des
ign	maintains	inte

grity	by	con
stantly	addi

ng	energy,	i
nformation,	matter	to	improve	the	s

ystem
√

adds	inform
ation

					•	the	des
ign	withstan

ds	disturban
ce	while	maintaining	f

unction

√ not	sure

										•	it	inc
orporates	a

	variety	of	d
ifferent	form

s

√ not	sure

										•	it	du
plicates	crit

ical	elements

√ not	sure

										•	its	fu
nctions	are	

distributed	
and	decent

ralized

√
depends	on

	input	from
	entire	user

	base

					•the	des
ign	includes

	multiple	form
s,	processes

,	and	system
s	to	meet	function

al	needs	ov
er	time	and	space

√ not	sure

					•	the	des
ign	co-evolv

es	with	othe
r	parts	of	th

e	system	to	increase
	the	rate	of	

adaptation
√

evolves	per
	the	√'s	in	th

is	section

BE	LOCA
LLY	ATTU

NED	AND
	RESPON

SIVE

•	the	design
	fits	into	an

d	integrates
	with	the	su

rrounding	e
nvironment

√
assume	this	is	true

					•	it	is	res
ourceful	wi

th	opportun
ities	and	lim

itations

√ not	sure

										•	materials	use
d	in	the	des

ign	are	loca
l	and	abund

ant

√
if	by	materials	we	

can	say	info
rmation	this	sh

ould	be	true

										•	it	ha
rnesses	free

ly	available	
energy

√
if	we	can	co

nsider	infor
mation	as	ene

rgy,	then	ye
s

					•	it	foste
rs	symbiotic,	coop

erative,	com
munity-savvy

	relationship
s

√
depends	on

	cooperatio
n	to	succee

d

										•	the	
design	avoi

ds	competition	by	
finding	a	ne

w	niche

√ not	sure

										•	the	
design	coop

erates	with
	other	parts

	of	the	syste
m	to	make	the	most	of	what

	is	available
√

depends	on
	cooperatio

n	to	succee
d

										•	it	m
aintains	com

munity	ties	th
rough	recip

rocal	action
s

√
depends	on

	reciprocal	a
ction	to	suc

ceed

										•	the	
design	co-e

volves	with
	other	parts

	of	the	syste
m

√ not	sure

					•	the	des
ign	leverage

s	existing	cy
cles

√
should	build

	on	existing
	information

					•	the	des
ign	detects	

local	feedba
ck	loops

√
depends	on

	feedback	to
	succeed

										•	it	re
sponds	quic

kly	and	app
ropriately	to

	feedback

√
depends	on

	feedback	to
	succeed

										•	it	lea
rns	by	trial,

	error,	and	i
mitation

√ not	sure

										•	the	
signal	it	sen

ds,	the	"ant
ennae"	it	us

es	to	detect
	the	signal,	

and	its	resp
onse	match

√
must	be	true	

to	be	succe
ssful

USE	LIFE
-FRIEND

LY	CHEM
ISTRY

•	the	design
	uses	chemistry	that	su

pports	life	p
rocesses

√ no	direct	ch
emistry	involve

d

					•	the	des
ign	assembles	a	small	subset	o

f	elements	in	eleg
ant	ways	to

	achieve	fun
ction

√ no	direct	ch
emistry	involve

d

										•	it	us
es	a	safe	su

bset	of	the	
periodic	tab

le

√ no	direct	ch
emistry	involve

d

					•	the	bre
akdown	of	t

he	design	re
sults	only	in

	by-product
s	that	cause

	no	harm

√ no	direct	ch
emistry	involve

d

					•	all	chem
istry	is	done

	using	wate
r	as	the	solv

ent

√ no	direct	ch
emistry	involve

d

										•	chem
ical	reaction

s	tap	the	po
wer	of	seIf-

assembly

√ no	direct	ch
emistry	involve

d

BE	RESO
URCE	EF

FICIENT	
(MATERIAL

	AND	EN
ERGY]

•	the	design
	skillfully	an

d	conservat
ively	takes	a

dvantage	of
	resources	a

nd	opportu
nities

√
depends	on

	this	for	suc
cess

					•	it	is	res
pectful	of	th

e	limits	of	habita
t	(e.g.,	wate

r,	nutrients,
	or	niches}

√ not	sure

•	the	design
	meets	its	func

tional	need
s	with	minimal	outlay	of	

material	and	
energy

√
should	be	tr

ue

					•	a	single
	design	meets	more	than	on

e	need

√
depends	on

	this	for	suc
cess

					•	the	des
ign	takes	th

e	energy	pa
th	of	least	r

esistance

√
depends	on

	this	for	suc
cess

										•	the	
design	redu

ces	required
	temperatures,	p

ressures,	an
d/or	time	for	reactio

ns

√ not	sure

					•	the	des
ign	reuses	m

aterials	or	u
ses	recycled

	materials

√
information	then	y

es

										•	it	sta
ys	in	either	

a	technical	
or	a	biologi

cal	cascade

√ not	sure

										•	it	is	
designed	fo

r	disassembly,	reuse,	a
nd	reconfig

uration

v not	sure

					•	the	des
ign	uses	sha

pe	and	info
rmation	to	red

uce	the	use
	of	material	and	

energy

√
information	then	y

es

										•	the	
form	provides	th

e	function

√
the	function

	is	the	form
	of	the	platf

orm

										•	the	
design	taps

	the	power	
of	limits

√ not	sure

8
Follow Life’s 
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Innovating with Biomimicry

8 Essential 
Elements of 
Biomimetic 
Innovation

1   Go to nature

2   Define the function

3   Biologize
     the question

4   Incorporate biologists

5   Quiet our human
     cleverness

6   Be well-adapted

7   Embrace
     non-equilibrium

8   Follow
     Life’s Principles  
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What Have We Learned?
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What Does the Future Hold?
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The Solution Tomorrow

What’s Next?



“Human subtlety will never devise an 
invention more beautiful, more simple 

or more direct than does nature 
because in her inventions nothing is 
lacking, and nothing is superfluous.” 

Leonardo da Vinci



Questions/Discussion



NATURALLY INSPIRED BRANDING

Thank you!


