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“The more our world looks and
functions like the natural world, the
more likely we are to endure in this
home that is ours, but not ours alone.’
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Janine Benyus, Co-Founder of Biomimicry Institute
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“Mission Statement”
The manufacturing and design of all goods/structures

should incorporate ecological principles that focus on
circular guidelines, and shall be done so without the
harm to any one group of people or the environment.







Trajectory of Ecological Design
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The Living Industry: Industrial Symbiosis

Materials
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Energy

Source: Arin et al.,, 2020

“Industrial symbiosis
engages traditionally
separate industries in a
collective approach to
competitive advantage
involving physical exchange
of materials, energy, water,
and/or by-products”

Marian R. Chertow



Kalundborg, Denmark




Kalundborg, Denmark

Energy Water

1. Steam

2 Power to grid

3. Warm condensate
4. District heating
5. Bioethanol

6. Natural gas

7. Waste water

8. Cleaned waste water
9. Surface water

10. Used cooling water
11. Deionized water

12. Cleaned surface water

KALUNDBORG
SYMBIOSIS 2018

Materials = ===

13. Waste

14. Gypsum
15.Fly ash

16. Sulphur

17. Slurry
18.Sand

19. Sludge
20.C5/C6 Sugars
21.Lignin

22. NovoGro

23. Ethanol waste
24. Biomass

25. Fertilizer

Kalundborg Utility

Heat pump

Waste exchanges alone
amount to 2.9 million tons
of material / year

Saves around 25% of
water collectively

S15 million collective
annual savings across firms
in the park

Traditional waste products
such as fly ash, sulphur,
biological sludge, and
gypsum have been
converted into raw
materials for production
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How can we achieve
Industrial Symbiosis
on a GLOBAL scale?
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NEW BUDGET PRIORITIES

Military Expenditures by Country
(in USS billions) 2018

Poland, 11.6
Iran, 13.2 _
Israel, 15.9

Spain,18.2 _ |
Turkey, 19.0
Canada, 21.6 \%t

Australia, 26.7
Brazil, 27.8

Italy, 27.8 _ ———; _A
Korea, South, 43.1 —

Japan, 46.6

Germany, 49.5
UK, 50.0
Russia, 61.4

France, 63.8

: |
i 965 Saudi Arabia, 67.6

Source: Stockholm International Peace Research Institute

Re-prioritize funding to support
industries in learning about and engaging
in industrial symbiosis
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Eco-Industrial Park
Sustainable Systems

Feasibility Study

Mary Ortendahl
(510) 272-3889
mortenda@edab.org

Economic Development Alliance for Business
(EDAB)
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LEARN ABOUT OTHERS, AND YOURSELF

e REVIEW BEST

PRACTICES /“
e DEVELOP YOUR \“/
OWN TIMELINE SPM
e ENSURE ABLE
MEASURABLE Aif\',LJ Emt'\[
GOALS

SPM, a sustainability key performance
indicator developed by Solvay

“...98 percent of the industrial solid
waste in the [Rhizao] park is recycled”

GreenBiz, 2017 15



FACILITATE RELATIONSHIPS

Regional

Local A Federal

Government
. A’A

N / ’
‘Managers 4 , k
) ‘ ] Industrial
- : Symbiosis Experts

Industries Public
Employees

Example of a Industrial Symbiosis network diagram

Develop teams that are experts
on Industrial Symbiosis that can

e C(ollectdata

e FEducate key stakeholders

e Nurture trust and
cooperation between
inter-industry organizations

e Hold seminars, conferences,
design sessions
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PILOT
PHASE

2021-2025
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SMALL STEPS LEAD TO BIG CHANGES g

Vastra Gotaland, Sweden Oahu, Hawaii
POLICY TECHNOLOGY

@ EVERY AREA, EVERY INDUSTRY, IS UNIQUE, Qﬁ
19

SO TRY OUT DIFFERENT THINGS!
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GROWING REGIONAL CAPABILITY

L Pilot complexes \, HUB complexes

1

-.' r*g 3 . r‘)\
AT N gy \, AR M e !

'.,;.L | \
Banwol §Im:ra Gyeongel -1 ‘
> ':-g;gi [ { . ,\ b, oé"fi <
T ' S & I\
{ P ‘ (e
A : ( Chungnam \.* ¢ ",
‘,A‘JJ‘"\ -(; _ Chcong_ju / \ & "?-\\,;}‘_‘ .$f}) h \
"X‘"\.N — { @ ¥ =3 « Chungbuk )
0} | { i -‘
¢ | ¢ a3
‘ i Gyeongbuk
Jeonbuk—, ). [ S—TY%
1@ ; - \ ] P ,‘,,.;:’::_ — “ v ‘,.
2 A\. m”u.‘ ’ ) “'1
” ‘r.:, >y .;\,)
Vs — Y uisan
N ‘ 4
—'g&; Jeonnam ey o
Ky grariarecs) Busan
¢ 0 9.’»;% Q. b= F') “;«ﬁ-‘ju\d N 1
oy A T
~I{ ASLS5A °
he IL_(\f)}y
& ©

Target industrial complexes in the first phase (left, 2005) and the second phase (right, 2010)
Korean National Eco-Industrial Park Project 2005-2016 21



EXPANDING PUBLIC AWARENESS

Prop. 65 Warning for California Residents

WARNING: This product may contain
chemicals known to the State of
California to cause cancer, birth defects,
or other reproductive harm.

CERTIFIED

Prop. 66 Warning for EVERY Resident

ENVIRONMENTAL
WARNING: THIS PRODUCT IS PRODUCT DECLARATION
KNOWN TO HURT THE UL.COM/EPD
ENVIRONMENT

Warning labels can deter consumers from purchasing  Environmental Product Declaration should be a
unsustainable goods mandatory practice for industry
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SCALING UP PROMISING TECHNOLOGY

CO2-Sequesterd Aggregate

Every ton of Blue Planet, Ltd.’s synthetic limestone captures
nearly 500 kg of CO,, Oscar, the bot, uses machine learning
to sort recyclables and garbage

23



SYSTEMS CHANGE
PHASE

2028-2030




“Systems don’t change easily. Systems t.ry' to

maintain themselves, and seek equlllbrlum N

. To change a system, you need to shake 1t up,' '_
disrupt the equlhbrlum o

Starhawk
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A CIRCULAR SYSTEM Wind Form

Tesla semi-truck ®

Y U
REGENERATE WE ARE DESIGN OUT WASTE
NATURAL SYSTEMS AND POLLUTION

SHIFTING TO
A SYSTEM
WHERE WE

Reducing cost and

Carbon neutral

transportation can environmental impact of
eradicate geographic w energy sector can make
limitations for resource recycllng‘, reusing,
Sharing KEEP PRODUCTS AND reC|am§tI0n more
MATERIALS IN USE pr0m|S|ng
Key Principles of Circular Economy 26

Ellen MacArthur Foundation, 2017
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GLOBAL INPUT-OUTPUT MATCHING

Territc?rial _Modeli.ng - Rgsource Analysis — Creation of synergies, SitstilEHEH AR KPS
mapping (industries, agriculture, territorial integration
urban area)

BeCircle

BeCircle is a tool developed by ENGIE that fosters the development of circular models

Apply what already exists on LOCAL scale to the GLOBAL scale
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ZERO WASTE WORLD
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Kamikatsu, Japan, where there are 34 unique waste categories



Overcoming Challenges

Education. Proof.
Growth.

A

Adapt regenerative
principles at all
scales
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Moving Beyond

Sustainable
Development Goal 12

UNITED
NATIONS
723N
()

=<

Source: United Nations, 2019
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RESPONSIBLE

CONSUMPTION
AND PRODUCTION

O
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