KALUNDBORG SYMBIOSIS

LEADING SUSTAINABILITY WITH INDUSTRIAL SYMBIOSIS =

"EFFISLUDGE” — BIOGAS, CARBON FOOTPRINT AND INDUSTRIAL SYMBIOSIS
PER MOLLER, KALUNBORG SYMBIOSIS, 2. DECEMBER, 2021



INDUSTRIAL SYMBIOSIS

RESIDUE RESOURCE

~ -
‘ S~ - ’
S~ ~ - -
~ -~ - -
~ -~ -
~ -
~ -~
o~ -
~ -
RESOURCE ~ - RESIDUE
~ - .
" ~ - =
~ - = -
~ . - -
~ b -
~ -
-~ -
-~ -
-~ -
~ -
S~ -
-~ -
~ -
-~ -
~ -
— -
-~ -
-~ -

g

KALUNDBORG
SYMBIOSIS



b
i
¥



MISSION

Kalundborg Symbiosis creates sustainable development
through partnership leadership

Our aproach towards sustainability is longterm responsible utilization of
resources, in balance with economic, environmental and societal
considerations.
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MORE THAN 50 YEARS OF
COOPERATION

Surplus gas
(First symbiosis Using residual
Surface water project) Steam supply stream Algae plant -~ Green Energy
1961 1972 1982 1993 2012 2017
1989 1996 2011 2015 2020
Naming the Partners Kalundborg Symbiosis Kalundborg
system: forming the Symbiosis Center Symbiosis
Industrial Symbiosis formed as an Denmark
Symbiosis Center association
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Kalundborg Utility
Heat pump

KALUNDBORG Kalundborg Utility
SYMBIOSIS

Novo Nordisk & Novozymes
Land Owner’s Association
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Kalundborg
Bioenergy

Novozymes
Wastewater & Biogas
Energy
Water
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ANNUAL SAVINGS

BY LIFE CYCLE ASSESSMENT (LCA)

635.000 ton 16,5 mill. 28 mill.

CO2 (environmental) USD (socioeconomic) USD (business economic)

ol

The same amount of CO; Enough to buy 354 Equivalent to having
discharged on average over a brand new electric powered 252 academics

year by 37.352 Danes. cars employed for a year N
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EXAMPLES OF LOCAL GROWTH

Over 2,3 billion USD The investment has created Expanding the harbor in
invested by Novo 2.300 new jobs 2019 by 330.000 m2

Nordisk since the year 2000.
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GROWING SYMBIOSIS NETWORKS

Nordic network
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GUIDE FOR

INDUSTRIAL SYMBIOSIS

FACILITATORS
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TO GET SUPPORT (
Internal support

Company support

SRL: Symbiosis Readiness Level

. Resilient partnership

Commercial production
Partners committed

System qualified

Sustainability assessment finalized
SRL4 | Proof of concept

SRL3 Screening completed

SRL2 Local resources mapped

SRL1 The good idea

Funding \_,




"VALUE WASTE"” (HORIZON 2020

THREE VALORISING LINES OF URBAN BIOWASTE

. ) Treatment b Final
Selective Biowaste Treatment - ¥
collection in cities in Waste Management Plant Industrial Partners & Marketable
Intermediate Product Product
MICROBIAL

METHANE

PROTEINS -

J‘E. INSECT

PROTEINS

DIGESTATE

URBAN DIGESTER
BIOWASTE

PHOSPHOROUS
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