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Mission [l,g

& Vision

~ N The worlds leading
industrial symbiosis with
Z@ a circular approach to
K ‘/ ©0® production

Kalundborg Symbiosis
Renew Connect Promote creates sustainable

development in our
Strengthening Full resource Sharing the companies through joint

the partnership utilization symbiotic mindset projects
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Kalundborg Symbiosis 2024
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Annual savings since 2015

586,000 tons CO, 4 million m3 62,000 tons

The local energy production is of groundwater of residual materials
now CO, neutral recycled



Examples of local growth

€10 bn The investments 12 new educational
investment Create programs
1,300+ new, in Kalundborg

permanent jobs



How it all started

Cooling water supply Excess gas supply from the oil Steam supply Residual gypsum
from Lake Tissg to the oil refinery  refinery to the gypsum board plant
@rsted, Novo Nordisk, Novonesis, Kalundborg @rsted, Gyproc
Kalundborg Municipality, Kalundborg Refinery Kalundborg Refinery, Gyproc Refinery, Kalundborg Municipality

+ 1jsz

13-kilometer pipeline established The first symbiosis project! Green pipes established The first material stream




Organizational evolution

Environment Club Industrial collaboration Partners forming the Kalundborg Symbiosis Kalundborg Symbiosis
in Kalundborg mapped and named Symbiosis center formed as an association independent entity

! ! ! 1 T
. s 1996 ‘



10 new streams by 2025

5. Condensate water
used as boiler water
2. Opening Kalundborg Bioenergy @rsted, Kalundborg Refinery

(biomethane)
@rsted, Novo Nordisk, Novonesis, Bigadan

T

2017 2020

l

3. Surface water work
Kalundborg Utility, Novonesis

2021

4. Conversion of Asnaes Power Station
from coal to biomass

1. Heatpump

Kalundborg Utility,
wastewater providers Kalundborg

ted, Novonesis, Novo Nordisk, Kalundb Utilit
Symbiosis, Kalundborg Municipality Prs vonests, Hovo 'S undborg Iy

for wastewater control

7. Bioethanol from wheat straw
and food ingredient from

hemicelluloses
Meliora Bio, COMET

9. Kalundborg CO2 Hub
@Drsted

A

8. Recycling NMP

Novo Nordisk, Avista Green

!
203

2022 2024

6. Data sharing

Kalundborg Utility, Novonesis

10. District cooling

Kalundborg Utility,
Novo Nordisk



Industrial Symbiosis




The process of creating an industrial symbiosis

S

Business case
J

7 Anchoring

When establishing a new industrial symbiosis, potential
members and partners first need to be identified and mapped

The screening identifies both the technical development potential of
a company and its motivation and readiness to enter a symbiosis
partnership

Successful symbiosis depends on trust, communication, and
collaboration between companies, making initial facilitation crucial.

A symbiosis should be assessed like any investment, with a business
case covering technical steps, legal aspects, and benefits for energy
security, sales, and marketing.

Anchoring a symbiosis requires solid agreements and, for larger
networks, planning and organization around a shared vision.



Screening Tool for Symbiosis Partnerships — Version 1

The dialogue-based screening tool assesses both a company’s technical development potential and its

motivation and readiness to engage in a symbiosis partnership. It was developed within the framework of the
Interreg BSR project BIS.

A B C D E a
[ X
Purpose:
The PUrPOSE Of this Paragre ="t i - —=+-== - st < mmr C=" Uimeeyog —fmm = fhe s o ofis Coh oo s Ciemllild kil e SR,
considered an SME is dete|
€43 milion, These ceilings B S 2 E = 9 _
: g The purpose of these questions is to get a view into how your business model is structured.
5
2 2.1.1 2.1.2 2.1.3 2.1.4 2.1.5
6 Value proposition A B C D E F o E I
3 What value do we deliver Xce

4 1.1 Company data

5 Company name

6 |Company number

7 |Industry code

8 Number of employees

to the customer? Which of 1
our customer's problems 2
are we helping to solve?
What products and

services are we offering to 3
each Customer Segment?

9 Which customer needs are

3.3.1 Water types

These questions will determine what types of water you are using and what your costs are.

10 1.2 Contact information we satisfying? 4
1 rn 222225
12 |Contact person 1 Please select the enterprise’s |Please list the water expenses Please list the annual Please do not change the Comments
13 |Contact person 2 water types consumption of water from that measuring unit (1 m3 = 1000
14 |Contact person 3 6 particular source litres)
15 Number Water (input) Costs (EUR/year) Amount/year Measuring unit Comments
16 |1.3 Financial data 7
17 Water type 1 3
18 12018 8 m
< > Part1-( 9 Water type 2 s PART 4 - Readiness
— 159
- e 1 0 et t‘[[JE 3 4. Readiness Score Data input
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il Part 2 - Business model Part 3 - Input-Out i
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We are interested in participating in
0 networks on green business developmer
and sustainability

We are willing to increase cooperation and
communication with other enterprises

erterprises
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We are interested in changing our Sustainability and green business

business inthe future

@ business model in a greener and more will have an impact
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Digital screening tool for Symbiosis Partnerships — Version 2

Forms Power Bl

Motivation (VPI Index)

Discover what drives your company to participate in a symbiosis partnership.
Please rate the importance of the following factors for your company.

14. QuestionValue Propositions Index (VPI) *

Cannot

Very High High Medium Low Very Low Answer

WATER Input
Please specify the types of water entering your production facility.

|
Secure existing jobs

Create new jobs

15. Commercial water, Input

Strengthen resilience

community D Potable water from natural sources

ar v r v 18 E i i 3 i ; v v
Secure and develop ar = Eksportér & Del | 8 Udforsk CGg Q Indstil underretning @ Overvag Va Rediger Copilot  © ] O ‘

infrastructure
16. Other types o
Attract strateqic inve

KALUNDBORG
FORSYA

Skriv dit svar

About Motivation VP index Resource flows Internal Evaluation Opportunities Readiness
# Question 1~ Participation
17. Shared water, e e R T L e — -
7 Qurcompany management wishes to work further with
green business development and sustainability than we do
E] Process wal today
5 ity and green b have a great
influence on our business ﬂmm_m
D Surplus wat G jty and green b -, FORSYNING
increased impact on our business in the future
D Wastewate! 4 Weareinterested in changing our business model in a
greener and more sustainable direction 7-Motvatio

0 Y We are interested in participating in networks on green

business development and sustainability Type Resource
il i Other, commercial non-renewable material
5 Weareuiling to incresse cooperation and communication ool o e e P
with other enterprises Other, commercial non-renewable material  Hydrogen peroxide
2 Weare willing to invest in green business development and Ofty; comaere 4 ncn Enckebi moteal e
ng 9 P Other, commercial non-renewable material  pallets Frodadt
sustainability Other, commercial renewable material paper o ->» rodu
Other, ial jable material  plastic -
1 Wearewilling to participate in a project on increased 6 -Future s Sl e -
reuse/recycling internally or with other enterprises Other, commercial non-renewable material  Big bags ,—‘—
T . Other, commercial renewable material cardboard -
J Area with aimum scoring in reaciness Gther, shared water Eoneamn S e et .h r
t0 produce disti
. et avorsion o 1 @ Internal reuse 1 :
nierreg Gotnssaty Other, commercial non-renewable material
crreg s O e e —————Pmmd e ————— 1
Commercial renewable material Option 1 1
Commercia water Option 1 @ Byprodict 1
‘Commercial non-renewable energy Option 1 v
‘Commercial non-renewable material Option 1
Internal energy reuse Option 1
Lost energy Option
Lost material Option1
ficerre Co-funded by e ot
Shared energy Option 1
th E U - Shared material Option 1
. . Shared water Option 1
Baltlc Sea Re ion e Uropean nion Other,lost material Sladge (qualty 8 and O
Other, shared energy sludge as fertiliser (quality A) i Product. Resource ‘Waste
Other, i
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Digital screening tool - Report distribution
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Responses with timestamps are stored in
the SharePoint/ excel database

Forms link is sent out to intended
respondents

The report can be exported to
After report refresh the responses PDF format and forwarded to
can be selected in the Bl front-end

respondents
and presented P
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