KALUNDBORG SYMBIOSIS

A SMART GREEN TRANSITION THROUGH
URBAN INDUSTRIAL SYMBIOSIS

ESS SUMMIT 2020 - SMART DISTR)ICTS‘, DRESDEN, GERMANY
12. NOVEMBER 2020



PRESENTATION

Per Mgller
Senjor.Symbiosis.Developer

Kalundborg Symbiosis

KKKKKKKKKK



Kalundborg

KALUNDBORG
SYMBIOSIS



———

| KALUNDBORG
BIOENERGY

S

-~ IKALUNDBORG MUNICIPALITY AND BIOPRO

Gt mo I e : AYPROC S P N sl SRR —— ZYM ND N :
T e R (QEIRCSAINTCORN. | (S 5ot g~ " IVOZYMES AND HOYO NORDISK

S
A\ - TR 338@;:'?
. - o~ (8 o




Kalundborg Utility
Heat pump

g

KALUNDBORG
SYMBIOSIS

Novo Nordisk & Novozymes
Land Owner’s Association

Awsta Green

=« ,
v Kalundborg
{% Bioenergy

Novozymes
Wastewater & Biogas

Energy
Water

w === Materials



ANNUAL SAVINGS

BY LIFE CYCLE ASSESSMENT (LCA)

635.000 ton 16,5 mill. 28 mill.

CO (environmental) USD (socioeconomic) USD (business economic)
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The same amount of CO Enough to buy 354 Equivalent to having
discharged on average over a brand new electric powered cars 252 academics
year by 37.352 Danes. employed for a year
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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 PAONRS 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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THE WORLD'S LEADING INDUSTRIAL
SYMBIOSIS WITH A CIRCULAR APPROACH

TO PRODUCTION

Renew - Strengthening of the partnership

cConnect - Full resource utilization

Promote - Sharing of the symbiotic mindset n
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AMBITION: TO ACCELERATE GREEN
TRANSITION IN INDUSTRY

Connect - Full resource utilization
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ENABLERS FOR SUCCESS?

SYSTEMATIC  FEASIBILITY
PROXIMITY APPROACH STUDIES

DOUBLE LOOP ‘
TRUST  EARNING MUTUAL LINGO

CAPACITY AT PASSIONATE
COMMUNICATION  TECHNICAL LEVEL ~ COMMITMEN




THE WIN-WIN BAROMETER

Resilient partnership
Commercial production

Partners committed

JED

SRL6 System qualified

SRL5 Sustainability assessment finalized
SRL4 Proof of concept

SRL3 Screening completed

SRL2 Local resources mapped

SRL1 The good idea
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PARTNERSHIP AS A TOOL
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Der arbejdes aktivt med CO, lagring, hvor muligt
(udvaelg de 3 vigtigste)
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* Der arbejdes aktivt med CO, lagring, hvor muligt
(udvaelg de 3 vigtigste)
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ANSWERS FOR

3. Forste fiermvarmeprojekter baseret pd udnyttelse af
oglanift Nabokommunerne og -
’ - L@V E S
l INA

fiemvarmeselskaberne
GROWING

*) ..eller det arstal, | arbejder med Egﬁgélsﬂl’olmﬂﬁ
KALUNDBORG WSRLD
SYMBIOSIS

s | ET'S RETHINK TOMORROW

u."n realiseringen af Kalundborg Kommunes strategiske

SAMARBEJDE (Hvem i

| gerne samarbejde med?)
lerunder omstilling af byar og landsbyer | det bne land * Symbiosepartnerne
e Kookt gron Garme Y D
Udvikling af nye flernvarmekoncepter

* Kalundborg Kommune
Ti udnyttelse of symblosevrksomhedernes overskudsvarme

* Borgerne/lokalsamfundene

* De ovrige fiernvarmeselskaber i
kommunen




Project ID:
Project overview:

Date: 2020.06.20

@ckground & strategic rationale incl. risks & benefits

Measurable benefits:

Priority
Critical
High
Medium
Low

Risk level

High

ﬂ’roject description

Medium

Low
Strategicg
Connect
Renew

Promote

STG

SUSTAINABLE

EEEEEEEEEEE

GOALS
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District Heating Loop Zealand
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ﬂnternal and external partners involved in the project

o

Project organisation

\

ﬁilestone plan, key deliverables
incl. gate approval dates

SRL8
SRL7
SRLE
SRL5
SRL4
SRL3
SRL2

SRL1

7 \
[SRL9

Project readiness

Resilient partnership

Commercial production

Partners committed

Systern qualified

Sustainability assessment finalized
Proof of concept

Screening completed

Local resources mapped

The good idea
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PROGRESS TOWARDS NEW SYNERGIES

One-
pagers

Project applications

A A.SPIRE,
ICE,

Biolndu

New synergies ]El
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NEW
BUSINESS
MODELS

LONG TERM
AGREEMENTS BETWEEN MORE PARTNERS

E.G. TRANSITION OF ASNAS POWER PLANT
(ORSTED)
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SYSTEMS MAKE IT POSSIBIT
PEOPLE MAKE IT HAPPEN

Il \it m\mnmm e TR ke

ANY QUESTIONS/OR COMMENTS ARE WELCOME
"

- For more information please contact:
| p’er.@gller@kalundborg.dk



