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Scaling up OECD support to greening: main project
features

Support implementation of the Western Balkans’ green and circular policy
documents, based on OECD greening work

Foster regional dialogue, through capacity building and best practice sharing

Q o) Facilitate knowledge exchange among government authorities, the private sector,
gT@ academia and civil society in the region and OECD countries on how to design,
implement and monitor progress




wo Regional peer learning events in 2024

1 — Spring: WCEF 2024, Brussels

Spotlight theme: Industrial
symbiosis

2 — Autumn: OECD Public
Governance Centre in Caserta, Italy

Spotlight theme: Circular
bioeconomy

Overarching CBE principles
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Circular economy in the Western Balkans — key aspects
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Waste generation is increasing and recycling rates
remain very low (6.4% compared to 49% in the EU)

Circular economy policy documents are increasingly
gaining momentum

Relevant legislative frameworks are being revised
(waste, public procurement, EPR schemes)
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Source: Respective Statistical Offices of WB6 economies, EEA, 2022 for BIH and OECD.Stat, 2023 for OECD.

Lack of government subsidies

Lack of legal and regulatory framework

42% of business representatives believe that the green
transition would have a positive impact on their company

20% of businesses believe that their business models allow
for a shift towards a circular model

The business sector faces challenges in adopting circular
economy practices

Barriers to adopting circular practices in businesses across the
region, in %

Added costs

Lack of consumer demand —

Source: Regional Cooperation Council, 2023




Circular economy in the Western Balkans — the policy

framework

Economy

Document name

Adoption year Timeline

Key priority areas

Coordinating ministry

Ministry of Tourism and Environment

. A Roadmap towards Circular Economy of 4 (Directorate of Circular Economy)
Albania . 2024 n/a
Albania
n/a Ministry of Foreign Trade and Economic
Bosnia and Under 2021 Relations (state level)
B n/a -
Herzegovina development
2027
Ministry of Environment, Spatial Planning
. wwd . and Infrastructure
Kosovo* Circular Economy Roadmap of Kosovo 2023 n/a & [ E{é F a
L - E
Ministry of Economic Development
Roadmap Towards the Circular Economy wwd
. 2022 n/a
in Montenegro @ ﬁ
Montenegro
Draft National Circular Transition 2023
Strategy until 2030 and a proposal for an 2022 - * R
action plan for 2023-2024 2024 % ﬁ
Ministry of Economy
: wwd e
North ) A Roadmap tow'ards Circular Economy of 2024 n/a \ 4
Macedonia | North Macedonia @ —re
Ministry of Environmental Protection
. . . 2 3 wwd A (Department for Circular Economy and
Roadmap for Circular Economy in Serbia 2020 n/a a $ Sustainable Development)
> — I )
Serbia
Circular E Devel t w0 i&} F
ircular Economy Developmen ) '
Programme in the Republic of Serbia 2022 h Pé
2024

*This designation is without prejudice to positions on status and is in line with UNSCR 1244 and the ICJ opinion on Kosovo Declaration of Independence
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The concept of industrial symbiosis

Industrial symbiosis encourages businesses
and industries within a geographic area to
engage in a mutually beneficial exchange of
materials, energy, water, and by-products

It is integral to the transition from traditional
linear industrial models to a circular economy

Contributes to environmental sustainability but
also offers economic benefits (cost savings, new
revenue streams)

Source: Hubs4Circularity




Industrial symbiosis — EU perspective

Industrial symbiosis in EU policies

« Industrial symbiosis is seen as a key tool for
achieving the Green Deal’s objectives

* The Circular Economy Action Plan promotes
industrial symbiosis by encouraging waste
reduction and creating markets for recycled
materials

« The Industrial Strategy sees industrial symbiosis as
a way to boost competitiveness

« Horizon Europe funds research and co-operation
and creates standards to make industrial symbiosis
easier to implement

A European
Industrial Strategy

Clrcular Economy
Actlon Plan

Gleen Deal




TODAY'S AGENDA




>> Two sessions of today’s event

1) Setting the scene on industrial symbiosis: what are the
main enablers of industrial symbiosis? How to overcome
existing barriers?

2) Policy discussion on industrial symbiosis and good
practice exchange from Italy, Denmark, Slovenia and the
EU, highlighting key achievements, challenges and
lessons learnt




Thank you for your attention!
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OECD’s work on resource efficiency and circular
economy covers multiple areas

Extended Producer Responsibility

Business Models
for the Circular Economy

OPPORTUNITIES AND CHALLENGES FOR POLICY

Plastics

Global Material Resources

Economic instruments for the CE

> w b

In-country studies

A Roadmap towards
> Circular Economy

A Roadmap towards
Circular Economy
of Albania

MANAGEMENT
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https://www.oecd.org/env/extended-producer-responsibility-9789264256385-en.htm

Industrial symbiosis Is a resource recovery business
model

. Circular supply

Resource recovery
. Product life extension

Sharing models

. Product service systems

Renewable or Industrial _
bio-based inputs symbiosis Sharing
\ J
|

Source: OECD (2019), Business Models for the

Product service systems Circular Economy




Key drivers

More widespread

Emerging business Technological and ambitious
. developments and .
risks digitalisation circular economy
policies
e increasingly more « reduce the cost of e promote or require
stringent valorising side streams high levels of waste
environmental into secondary recovery and use of
regulations material inputs secondary materials in
« energy and raw « reduce the transaction production.
material supply risks costs of inter-firm
e increased consumer collaboration.

awareness of
environmental issues.




>> Key enabling factors

Inter-firm collaboration

Market for secondary raw materials from side streams

Availability of sufficient volume of “waste” material
generated




Key sectors

— Chemicals

— Energy

— Pharmaceuticals

— Water treatment plants
— Metals

— Cement

— Manufacturing




Policies to facilitate industrial symbiosis

Availability of sufficient
volume of “waste”
material generated

Inter-firm collaboration Market for secondary

raw materials

Industrial parks/ .
business clusters and Secondary }‘aw.matenal
hubs certification

Technological
development to improve
material recovery

Tax incentives for

End of waste criteria attracting new

Digital CE platforms

legislation investments
Secondary and waste Recycled content Transport and energy
material marketplaces - infrastructure
requirements .
and platforms investments

Shifting relative prices
through taxes, subsidies,
GPP and EPR

\, J




Thank you for your attention!

Katarina SVATIKOVA
Policy Analyst

OECD Environment Directorate
e-mail:
katarina.svatikova@oecd.org

Access OECD/ENYV in-country reports from:

https://www.oecd.org/environment/waste/circular-economy-country-studies.htm

https://www.oecd.org/ctp/environmental-tax-policy-review-of-andalusia-fe6d8b45-en.htm
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Industrial Symbiosis in Italy

Dr. Silvia Grandi
Director General Circular Economy

Italian Ministry of Enviroment and Energy Security

Credits also to E



Summary

The strategic framework in ltaly related to Industrial
Symbiosis

The main legal framework at the EU and Italian level

The ENEA Methodological approach

The Case study in Sicily

The Case study in Umbria
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National Strategy for Sustainable Development

STRATEGIA
NAZIONALE
PER LO
SVILUPPO

= 2023 - Update

= https://www.mase.gov.it/pagina/p
ubblicato-il-documento-di-snsvs-
2022

© 2017 — first text after UN Agenda
2030 & SDGs
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|
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Circular economy as a strategy in Italy

2017 -
Document for
an ltalian
Strategy on
Circular
Economy
(MATTM +
MISE)

2020 -
Document
«The circular
bioeconomy:
its role in the
economic,
social, health
and
environmental
recovery of the
country»
(Bioeconomy)

2020 -
CIRCULAR
ECONOMY

DIRECTORATE
@ MINISTRY OF
ENVIRONMENT

2020 may -
CIRCULAR
ECONOMY
DIVISION @
MINISTRY OF
ECONOMIC

DEVELOPMENT

2020 sept -
CIRCULAR
ECONOMY EU
DIRECTIVES
PACKAGE
adopted by
Parliament

2021 feb
MINISTRY OF
THE
ECOLOGICAL
TRANSITION

2021 apr -
CIRCULAR
ECONOMY IN
THE NATIONAL
PLAN FOR
RECOVERY AND
RESILIENCE

2021 sept-oct —
CIRCULAR
ECONOMY
STRATEGY

documents &
calls

X

2022 June -
ITALIAN
CIRCULAR
ECONOMY
STRATEGY
(Ministerial
Decree)
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National Strategies and Regional ones

National Strategy for Circular Economy

National Plan for

waste management

National Plan for
waste prevention

Regional Plans

Regional Plans

Plan National
PlanFor
Sustainable
Production and
Consumption

Plastic

National Plan for
the Green Public
Procurement

Critical Raw

Material
Industrial
Symbiosis

Financial & Fiscal Instruments

Norms: by producs, Integrated

Pollution and Prevention Control,
End of Waste, etc.

Communication and Behavioural
Policies

MINISTERO DELLAMBIENTE
E DELLA SICUREZZA ENERGETICA



National Strategy for Circular Economy

EXECUTIVE SUMMARY 12
1. QUADRO DI RIFERIMENTO: INTERNAZIONALE, EUROPEO E NAZIONALE 16
1.1 QUADRO DI RIFERIMENTO INTERNAZIONALE 16
1.1.1.  PRESIDENZA ITALIANA DEL G7 AMBIENTE (2017) 18
1.1.2. PRESIDENZA ITALIANA DEL G20 AMBIENTE (2021) 18
1.2, QUADRO DI RIFERIMENTO EUROPED
1.2.1.  PiaNO D'AZIONE EUROPED PER L'ECONOMIA CIRCOLARE 5. USOCIRCOLARE DELLE RISORSE NATURALI 80
1.2.2.  PIANO D'AZIONE PER LE MATERIE PRIME CRITICHE
1.23.  INIZIATIVA EUROPEA SULLA SOSTENIBILITA DEI PRODOTTI ECODESIGN 51 BIODIVERSITAE CAPITALE NATURALE 20
1.3, QUADRO DI RIFERIMENTO NAZIONALE 52 USO EFFICIENTE DELSUOLO 81
1.3.1.  STRATEGIA NAZIONALE PER LO SVILUPPO SOSTENIBILE 5.3 USO EFFICIENTE DELLE RISORSE IDRICHE 8
1.3.2.  STRATEGIA NAZIONALE PER LA BIODIVERSITA [SNB) 5.4  BUEECONOMY 86
1.3.3. Piano NAZIONALE INTEGRATO PER L’ENERGIA E IL CLIMA (PNIEC) 5.5 BIOECONOMIA 89
1.34. PIANO NAZIONALE DI RIPRESAE RESILIENZA (PNRR)
v P 1.35.  PIANO PERLA TRANSIZIONE ECOLOGICA (PTE) 6. DIGITALIZZAZIONE COME STRUMENTO DI SVILUPPO DELL'ECONOMIA CIRCOLARE 94
> : = 1.3.6. PIANO D'AZIONE DELLA STRATEGIA ITALIANA SULLA BIOECONOMIA
w STRATEGI A 1.3.7. PROGRAMMA NAZIONALE DI GESTIONE DEI RIFUTI (PNGR) 6.1 TRACCIABILITA DE MATERIALIE DE| RIFUTI %
1.38. TAVOLO NAZIONALE DI LAVORO MATERIE PRIME CRITICHE E PIATTAFORMA NAZIONALE DEL FOSFORO 611 CATASTO CEI RIFIUTI 9%
NAZIONALE ) 6.2 PER LA RACCOLTA DELLE RILASCIATE E DELLE PROCEDURE SEMPLIFICATE
) ] 2. TRASFORMAZIONE DEI MODELLI PRODUTTIVI concus: (ReCER) b
PER L ECONOMIA - 6.3 MONITOR PIANI = IL NUOVO SISTEMA INFORMATIVO SULLA PIANIFICAZIONE REGIONALE IN MATERIA DI GESTIONE DEI
3 RIFIUTI 100
ClRCOLARE 2.1.  QUALIFICAZIONE DI PROCESS! E PRODOTTI 6.4 ETICHETTATURA IMBALLAGGI 101
2.2, NUOVI MODELLI DI BUSINESS 65  SISTEMA INTEGRATO DI £ PREVISIONE 102
2.3, SIMBIOSI INDUSTRIALE
2.4, RESPONSABILITA ESTESA DELPRODUTTORE 7. FINANZAE FISCALITA AMBIENTALE 107
3. RUOLO DEI CONSUMATORI NELL'ECONOMIA CIRCOLARE 7.1 STRUMENTI FINANZIARI 109
3.1 NUOVIMODELLI DI CONSUMO 8. MACRO-OBIETTIVI E OBIETTIVI SPECIFICI DELLA STRATEGIA 118
3.2 GREEN PuBLIC PROCUREMENT (GPP)
8.1 PROPOSTA DI STRATEGIA NAZIONALE SULLE PLASTICHE 126
4. GESTIONE DEI RIFIUTI E LA CREAZIONE DI NUOVE CATENE DI APPROVVIGIONAMENTO DI M, 82 CONTRIBUTO DELLA STRATEGLA AGLI OBIETTIVI DI NEUTRALITA CUMATICA 17
62
9. MONITORAGGIO DEGLI OBIETTIVI £ GOVERNANCE DELLA STRATEGIA 131
4.1  PREVENZIONE DELLA PRODUZIONE DE! RIFIUTI
4.2 PROMOZIONE DELDIRITTO ALRIUTILIZZO E ALLA RIPARAZIONE 9.1 Misna peLLA ORCOLARITA B
43 ENDOFWASTE 9.2 MONITORAGGIO DELLA CIRCOLARITRA 139
9.3 MISURE DI CIRCOLARITA DI UN PRODOTTO O DI UN SERVIZIO 145
4.4 FOCUS SULLE CATENE DI VALORE STRATEGICHE
9.4 MISURE DI CIRCOLARITA PER LA PLASTICA 148
ok suropsa l MINISTERO DELLA 9.5 MISURE DI CIRCOLARITA PER LE APPARECCHIATURE ELETTRICHE ED ELETTRONICHE 150
NexGeneratonEl TRANSIZIONE ECOLOGICA 9.6 MISURE DI CIRCOLARITA DELLA CARTA 152
9.7  GOVERNANCE DELLA STRATEGIA 153

10. COMUNICAZIONE, EDUCAZIONE, FORMAZIONE ED EMPOWERMENT GIOVANILE E FEMMINILE 155

MINISTERO DELLAMBIENTE
E DELLA SICUREZZA ENERGETICA




Transition to circular economy

Closing cycles:
e Within a productive plant,

process *&;’%r / B> ‘mareriepime § Efficienza delle Risorse ed Approccio di Ciclo di Vita
in industrial, urban, = CLMT o
. . > ‘ ‘ < ! riciclo/recupero per la ',— _________________ \-.
tourlstlc and ru ral areas H irIt produzione di materiali/energia : = :
. ‘E : ® @ ? ________
Along the value chain of : e TH :
services, products and - ;
materials £ W. S, =
E —g Distretto %
. Industriale ® o VO
We need: ¢ o ﬂ‘m -
e Service, product, process o
-~ oot
and system ecoinnovation . . : |
 Technologies and plants = R e S @nneennn
. .. = SR VENDITAALDETTAGLIO Estensione della vita utile del prodotto
* Enabling framework conditions |- Fa e A s )
(regulations, standards, market) | opicrica -~ s
 Skills and promotion
e Assessment and Holistic approach and involvement:
monitoring tools Institution, companies, research bodies and university — schools, civil
society
e Target?
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System eco-innovation: industrial symbiosis

Linear system
.New market opportunities

Products
' Economy . Local resource valorization (without outside
' delegation and transfer)

1. Better (and longer) use of resources
. Impacts mitigation

Environment . Less waste to manage and to be landfilled and/or
Circular system treated for energy and/or material recovery

m 4. Less transportation of scraps/waste

society 1. Jobs and new (green) jobs

. Cultural change (sharing economy)
Collaboration between local stakeholders

. Raw materials cost supply reduction

Technosphera r. .New professional networks

A WN P

Natural
resources

w N

Technospherar.

N

atural resources

w

Resources

Natural resource]

MINISTERO DELLAMBIENTE
E DELLA SICUREZZA ENERGETICA



Major EU policies on industrial symbiosis

“ROADMAP TO A RESOURCE EFFICIENT EUROPE” (2011) INDICATE INDUSTRIAL SYMBIOSIS AS A
STRATEGY USEFUL TO STIMULATE MORE EFFICIENT PRODUCTION THROUGH BETTER USE OF RAW
MATERIALS AND THE REUSE OF BY-PRODUCTS

“EUROPEAN RESOURCE EFFICIENCY PLATFORM — EREP” (2012) EUROPEAN MANIFESTO AFFIRMING
THE INCENTIVIZATION OF INDUSTRIAL SYMBIOSIS IMPLEMENTATION THROUGH PROMOTION OF
PAN-EUROPEAN INITIATIVES, SCALING-UP OF EXISTING INDUSTRIAL SYMBIOSIS NETWORKS, AND
THE CREATION OF A KNOWLEDGE-SHARING PLATFORM

“CLOSING THE LOOP” (2015) THE FIRST EUROPEAN CIRCULAR ECONOMY ACTION PLAN IN WHICH
THE COMMISSION PROPOSES TO CLARIFY REGULATIONS REGARDING BY-PRODUCTS TO FACILITATE
INDUSTRIAL SYMBIOSIS AND CREATE FAIR COMPETITIVE CONDITIONS WITHIN THE UNION

CIRCULAR ECONOMY DIRETTIVES (2018) WHICH ENACT LEGISLATIVE CHANGES ON WASTE AND BY-
PRODUCTS TO PROMOTE REUSE AND STIMULATE INDUSTRIAL SYMBIOSIS

“FOR A CLEANER AND MORE COMPETITIVE EUROPE” (2020) THE SECOND EUROPEAN CIRCULAR
ECONOMY ACTION PLAN, IN WHICH INDUSTRIAL SYMBIOSIS IS EXPLICITLY ENVISAGED AMONG THE
STRATEGIES TO BE ADOPTED TO IMPROVE RESOURCE EFFICIENCY AND TRANSITION TOWARDS A
CIRCULAR ECONOMY

h MINISTERO DELLAMBIENTE
E DELLA SICUREZZA ENERGETICA




Major Italian policies on industrial symbiosis

woo 4] 1)
ECONOMIAY WY/

 CIRCOLARE // I
jreveu /

ECONOMIA CIRCOLARE EDUSO
EFFICIENTE DELLE RISORSE

PRIORITA ICESP
PER UNARIPRESA
POST COVID-19

“TOWARDS A CIRCULAR ECONOMY MODEL FOR ITALY” (2017) FRAMEWORK AND STRATEGIC POSITIONING
DOCUMENT WHERE INDUSTRIAL SYMBIOSIS IS CONSIDERED AS A SYSTEMATIC ECO-INNOVATION TOOL
FOR THE EFFICIENT USE OF RESOURCES THROUGH THE CREATION OF RESOURCE-SHARING NETWORKS

“CIRCULAR ECONOMY AND EFFICIENT USE OF RESOURCES: INDICATORS FOR MEASURING CIRCULAR
ECONOMY” (2018) INDUSTRIAL SYMBIOSIS IS INCLUDED AMONG THE METHODOLOGICAL AND
KNOWLEDGE TOOLS FOR THE CIRCULAR ECONOMY AND THE EFFICIENT USE OF RESOURCES

“ICESP PRIORITIES FOR A POST-COVID-19 RECOVERY” (2020) PROPOSES A NATIONAL PROGRAM FOR
BUSINESSES AIMED AT SUPPORTING THE INDUSTRIAL SYMBIOSIS AND THE ECO-INDUSTRIAL CONVERSION
OF PRODUCTION AREAS IN ITALY

“NATIONAL RECOVERY AND RESILIENCE PLAN” (2021) FORESEES MEASURES AIMED AT SUPPORTING THE
INDUSTRIAL SYMBIOSIS PROJECT THROUGH REGULATORY AND FINANCIAL INSTRUMENTS AND FLAGSHIP
PROJECTS

“PLAN FOR ECOLOGICAL TRANSITION” (2022) ASSERTING THAT EFFORTS SHOULD BE MADE TO
ENCOURAGE THE INDUSTRIAL SECTOR TO TRANSITION TOWARDS MORE ADVANCED FORMS OF
INDUSTRIAL SYMBIOSIS

“NATIONAL STRATEGY FOR THE CIRCULAR ECONOMY*“(2022) RECOGNIZES IS AS A KEY POLICY TO
FACILITATE ITALY'S TRANSITION TO A CIRCULAR ECONOMY

“IMPLEMENTATION SCHEDULE OF MEASURES OF THE NATIONAL STRATEGY FOR THE CIRCULAR ECONOMY
(2022) FORESEES THREE MEASURES TO SUPPORT INDUSTRIAL SYMBIOSIS PROJECTS THROUGH
REGULATORY AND FINANCIAL INSTRUMENTS TO BE IMPLEMENTED BY 2024

. MINISTERO DELLAMBIENTE
E DELLA SICUREZZA ENERGETICA



Main leverages

PROJECT, NETWORKS & PRIVATE INITIATIVES (BOTTOM-UP & REASERCH DRIVEN)

SUN - Industrial Symbiosis Network

ICESP (ltalian Circular Economy Stakeholder Platform)
https://www.icesp.it/sites/default/files/2020-08/Brochure_ICESP_2020 ENG.pdf

Circular Economy Network https://circulareconomynetwork.it/

CICERONE H2020 Coordinated Action on CE SRIA Strategic Resaerch & Innovation Agenda
https://cicerone-h2020.eu/

NORMS & REGULATION (TOP DOWN)

1998 — «Ronchi Decree» and start-up of EPR Systems and start of CONAI System
End of Waste Decrees

Case by Case authorisation

e By Products

IPPC authorisation

° MINISTERO DELLAMBIENTE
oo E DELLA SICUREZZA ENERGETICA




ENEA for IS

Methodology and projects SY M B IQ’@S I S

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile
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Industrial Symbiosis - tools

SUN - SYMBIOSIS USERS

It favors and promotes the

NETWORK |
ltallan Network of | Systematic application of
Industrial Symblosis Industrial Symbiosis

Projects represent the ¥ It consists of h
results of the experiences ENEA s TOOLS OF a:::d :[Sr:s?:ga:::::gss
INDUSTRIAL SYMBIOSIS

Enea developed

galned at national and
and Involving companies

through language,
communication, networking

International level

Eco-iInnovazione Sicilia
Green Project

Parco eco-Industriale di Rieti Severa l Opefat ve tOOlS
Simbilos! In Umbria
STORM

CREIAMO - Fond. CARIPLO

The methodology Is almed at

to implement Industrial facilitating the practices of

>
(&)
o
-
o
Q
@)
- o
b=
w
=

Industrial symbilosis at the

Symbiosis paths

PLATFORM

simbiosindustriale.it

territorial level

Web piatform is the tool Provides matching between
designed for companies or . supply and demand of
other operatorsinthe area | resources, such as by-products,

water, energy. servicas, skills
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ENEA approach

Executive Phase

Conclusive Phase

ENEN

‘Agenzia nazionale per le nuove tecnologle,
I'energia e lo sviluppo economiceo sostenibile

MINISTERO DELLAMBIENTE
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Methodology

input/output data sheets input/output data sheets for the
pre-event event

f

®SIS

- - - - - - - - - - - - -

, Scheda raccolta dati di INPUT-OUTPUT SY M B ‘
AGENTLA HADORALE
FERLE NUOVE TECHOLOGIE, LENERGIA

E LOEVILLPAO ECONDRICD SOSTENEILE




Methodology

Network implementation

Post-event

Pre-event

v" Collaboration with local authorities and
stakeholder association

v Companies DB
v" Getting in touch with companies directly
v' First request of data to companies

v" First results to companies and as a whole

v" Selection of most suitable matches

v" Collaboration with involved companies

v" Handbooks for IS

v" Interested stakeholders involvement (if needed)

I onomico sostenibile

Agenzia nazionale per le nuove tecnologie,

) MINISTERO DELLAMBIENTE
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Methodology - Handbooks
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Destinazione: distilleria Distanza: 70 km
e )
e Risorsa: SANSA Quantita: 144 t
> uo0s5 e
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pa [ = \ 4
a
Em
!
0032 1 Risorsa: SIERO DI LATTE Quantita: 360 g
3 Q.,m 3 | Destinazione: alimentazione maiali Distanza: 30 km
U049 @ ®U040
% {55773
== U055 @ ‘ .U°32 ‘ 1 Risorsa: FARINACCIO Quantita: 3.000 t
o uo33'® o U040
-~ . _ B3 S J Destinazione: uso zootecnico Distanza: 35 km
. ‘®uo3s
=m
e em e . s
=m U049 1 Risorsa: FARINACCIO Quantita: 15.000 t
ol £m = e J Destinazione: mangimificio Distanza: 40 km
=m s - I
o
Loressa Legenda:
> sne ]
B &m == Sinergie individuate durante il tavolo di lavoro — Flusso continuo nel corso del’anno
oy e s Yo = = = * Sinergie individuate durante il tavolo di lavoro — Flusso discontinuo (Batch)

=" Sinergie individuate da ENEA
Es. 127 km: distanza tra I'azienda che da e I'azienda che riceve la risorsa
Es 5 t: quantita annua dichiarata durante i tavoli di lavoro o nella schede input/output
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Methodology - <origin, destination> strings

—> —>
—> —
—> —

<origin, destination>

— —
—> —>
—> —>

<origin, destination>

EWC code (if the resource is
waste), or other appropriate
code (if the resource is not a
waste)
Origin

Fiscal properties

Composition properties

Activity cade (ATECO/NACE)

Input type
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Methodology — IS platform

S Y M B I )S I S Is part of the methodology. Support companies and facilitators to manage
Piattaforma di simbiosi industriale data and finding Opportunities fOI' indUStrial SymbiOSiS

http://www.industrialsymbiosis.it

ENEM

7 Web-based

"7 Companies and resources are gereferred

" <origin, destination> strings are implemented and added Piattaforma di

7 Cooperative mechanism (different users’ levels) SImbios! gl
"7 Searching for potential matches B

"7 Implementaton of networks

"7 Recently updated with Resource Audit tool

Entra nel network Scopri sinergie

ESPLORA >>

REGISTRATI >>
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Production sectors In the IS Workshops

Salerno = ... ]
Creiamo (remotely) [INEG_G— Il s
Assisi GG |
Terni I I IS (—
Rieti I Il . I
Bologna N
Catania N . IEENETE . [
Siracusa [N o IEEESSETTEE e [
0 5 10 15 20 25 30 35 40 45
W agro industry B mechanical u steel plastics
MW environmental managers M construction W automotive/nautical W energy
M electronics M lab. chemistry/pharmaceuticals MW glass M associations
B comunications/consultans industrial engineering wood texile
H paper mills flower nursery M bakery products M other
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Main results of ENEA’s IS projects

IS projerts Compamies. WOTKIOB iy comergics _handbooks
Ecoinnovation Sicily 100 3 585 690 4
Green Industrial Symbiosis 13 1 104 96 3
Industrial Park of Rieti 27 2 146 110 1
Industrial Symbiosis in Umbria 50 2 200 259 2
CREIAMO 22 1 96 102 2
STORM 63 2 96 102 2
MARLIC* 30 1 317 86 1
BRIDGeconomies™ 28 1 300 225 1

*MARLIC project didn’t involve the development of an actual operative handbook but rather a final report.

**Data is not definitive. This project is ongoing. Another IS workshop and OH are planned for Apulia
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Case study:
Ecoinnovation Sicily

ENEN
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Ecoinnovation Sicily: an IS handbook - Layout of matches

Operational verification  of
synergies in the construction
sector, stone materials, and
aggregates

Synergies emerged following
the IS workshops

Synergies emerged during the
meetings/site visits with the
companies

Synergies emerged
subsequently based on specific
requests from companies
initially not involved in the
project

Sawdust as a filler for bituminous
conglomerates production

\ 4

G46.004
F42.040 F42.041 g | 42km —
S
b 49 km
2 H49.006
S \_:
8
Q
S
23032 [z mm-——— - - v -
. 2400 t/anno | S R
1 S
78km  Limi di segagione misti | 49 km Fresato stradale
C23.033 p——-=—=—g==—==—=—=—~— | F42.006 |€
20 t/anno i
A AN —J
~ 78 km  Residui di marmo e pietre I
64 km 20 t/anno I
C25.035 .
O Mi di segagione misti 1
~— -
| A
Var, 64 km _ . 127 km -' ]
' Residui di sabbiature/granigliatrice '
- ' @
Var, 64 km . 127 km
[}
S 15km  Bottom ashes H49.020

]

y
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Ecoinnovation Sicily: an IS handbook - Technical addendum

C23.032 C23.032/0UT/01

| 1 > F42.006/IN/01

Fratelli Lizzio 01 = LIMI DI SEGAGIONE BASALTO

>
01 =filler

01 = conglomerato bituminoso

C23.033 C23.033/0UT/01 F42.006/IN/02
Fratelli >
Messina 01 = LIMI DI SEGAGIONE MISTI 01 =filler 01 = conglomerato bituminoso
NORMATIVA

Regolamentazione degli scarti provenienti

dalla lavorazione dei materiali lapidei

Normativa e norme tecniche per il
riutilizzo nel campo delle costruzioni

STANDARD TECNICI

Caratteristiche dei limi di segagione in
funzione di un possibile riutilizzo

Norme tecniche relative ai prodotti da

costruzione

ALTRI ASPETTI

Aspetti logistici

Aspetti economici

) E DELLA SICUREZZA ENERGETICA
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Ecoinnovation Sicily: an IS handbook - Technical addendum

Economic and logistical
considerations 1.

2.

Companies of the Etna lava stone production district

Economic advantage based on production quantities, current disposal costs
(15 Euros per ton), and transportation

The widespread presence of small enterprises with quantities of residues
that individually do not allow for a substantial economic advantage in reuse.
Therefore, it is necessary to evaluate the possibility of a ‘consortium'’
transportation management system for companies in the District to achieve
economies of scale

Considerations regarding the 'user' companies

Low-cost availability of materials with high-quality characteristics.
Increase in the environmental sustainability of the company

I onomico sostenibile

Agenzia nazionale per le nuove tecnologie,
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Case study:
Industrial symbiosis in
Umbria
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Industrial Symbiosis — case study

-
Ctta di Cassello

woore. Mo

O Monone

® Gubbio
® Umbertide

OBowo
0 @Perugia
LAL AR

mbria

2 IMPORTANT REGIONAL PROJECT:

> INDUSTRIAL SYMBIOSIS IN UMBRIA (2017)
> PROPER PROJECT(2018)

ENEN  svicuppumsrin i@, SYMBIE®SIS
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Industrial Symbiosis — case study

CASE STUDY FOR INDUSTRIAL SYMBIOSIS IN UMBRIA

Innetwork program financed by ERDF ROP 2014-2020 of the
Umbria Region Support for the development of productive
activities: pilot interventions for the sustainability and
competitiveness of tourism and industrial areas - 2017

ENEN  svicurpumsrin ig., SYMBIE®SIS

REGIONAL AGENCY FOR UMBRIA'S COMPETITIVENESS AND
ECONOMIC GROWTH

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile
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Industrial Symbiosis — case study

Terni

Assisi

SYMBI@SIS

7t April 2017 9" June 2017
EC i

““““ Companies Companies

127 shared | 125 shared

resources resources

| 100 potential 99 potential

synergies synergies
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Industrial Symbiosis — case study

TERRITORY ANALYSIS

REGIONAL AGENCY’S

SUPPORT
WILLINGNESS TO

PARTICIPATE

CONSISTENCY OF FLOWS
SECTOR STRATEGICITY

HANDBOOK FOR VALORIZATION
OF WASTE FROM
OLIVE OIL PRODUCTION

HANDBOOK FOR VALORIZATION
OF WASTE FROM
AGRO-INDUSTRIAL

Manuale Operativo
per la produzione di
sostanze nutraceutiche
da scarti agroindustriali

Manuale Operativo
per la produzione di energia da scarti
del settore agroindustriale

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile
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Industrial Symbiosis — case study

HANDBOOK FOR VALORIZATION G_eo-. Synergy
OF WASTE FROM localization scheme
OLIVE PRODUCTION

b IK'A vernells : e
o=
c b o
==
U033 L campe
[a=s ]
=
=
==n
- — Spoleto
(A e o .
(=2
Manuale Operativo [ =210 ] —
per la produzione di o . [ 5550 | Farnetta
sostanze nutraceutiche Civita Guardea o {1
da scarti agroindustriali == '
s e
- . G Callen B Ametio a2 Tern!
Olive mill waste water 45 km
uo24
15t
Olive mill waste woter
upss = —eeec e o= —-- > uo1s
1
I
1
1
Olive mill waste water S4km
uog3s p=—=====m========
200t
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Industrial Symbiosis — case study

BAU Scenario

Company Resource Quantity  Disposal unit cost Total costs
(t/y) (€/y) (€/y)
Output Description
U024 Olive mill waste 15 3 45
water
uo33 Olive mill waste 200 3 600
water
Company Resource Quantity Unit purchase cost  Unit shipping cost  Unit management cost Total costs
(t/y) (€/t) (€/t) (€/t) (€/Y)
Input Description
0 d D10 e d U
Company RESOUTCE Quantity Disposal unit cost Total costs
(t/y) (€/y) (€/y)
Output Description
U024 Olive mill waste 15 0 0
water
uo33 Olive mill waste 60 0 0
water
Company Resource Quantity Unit purchase cost Unit shipping Unit management cost  Total costs
(t/y) (€/1) cost (€/t) (€/1) (€/a)
Input Description
vois Olive mill waste 75 0 12,2 3 1140
water

COMMERCIAL PROFITS WITH HIGH REVENUES GOOD PRODUCT SALES

ENEN
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Industrial Symbiosis — case study

extraction of polyphenols through a chemical process

Olive mill
waters

v Production of nutraceutical
substances for pharmaceutical and

food uses

> COSMETIC INDUSTRY
: > PHARMACEUTICAL INDUSTRY

= DENOMINAZIONE ATECO. CODICE ATECO.

COMMERCIO AL DETTAGLIO DI 47.29.30 > FOOD (FOOD SUPPLEM ENTS)

PRODOTTI MACROBIOTICI E DIETETICI

CODICE ATECO.

= DENOMINAZIONE ATECO: »C
FABBRICAZIONE DI MEDICINALI ED 21.20.09
ALTRI PREPARATI FARMACEUTICI

ENEN
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Industrial Symbiosis — case study

Pilot for the Efficiency of Resources in Umbria "PROPER Umbria” Project -2018
developed by Enea and Sviluppumbria Regional Agency for Umbria's competitiveness and
economic growth

Two tools developed by Enea to make more efficient productive processes:

S Resource Audit as an internal evaluation to make more efficient the production process
S industrial symbiosis as an external choice for valorize waste, by-product, residues;

G, PROPER Umbria Project provides to exploit interesting
- Synergies among climate change and resource management S
p 0 | i C i e S PROGeNG Piota per MEMcienza debe Risorse in Umbeia

& "PROPER Umbria” Project offers an opportunity to carry out a
preliminary evaluation of Resource management in terms of

REPORT

Emission reduction DELLE ATTIVITA SVOLTE

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile
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SUN

industrial symbiosis users
network
Network italiano di simbiosi

industriale SUN G‘@

SYMBIOSIS USERS NETWORK

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile
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SUN — The net
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Industrial Symbiosis and Resource Audit

: RA — Pilot application 2018 in Umbria Regione

Design “PROPER Umbria” (PROgetto Pilota per

er?f?fi:;ccey I’Efficienza delle Risorse) with Sviluppumbria and
Meccanotecnica Umbra — MTU.

RA: ALL Integrated
b ( o PROPER Umbria
data IN— IS&RA = )’. B /(&S = b PROGetlo Pilota per [Efficienza delle R isorse in Umbria
ouT platform gt (=T SE) Ol

Manuale Operativo

Scenari di possibili riutilizzi delle polveri
derivanti dalla produzione
~dianelliin Carbone

Production of carbon
same and silica rings
language (for mechanical applications)
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Industrial symbiosis potential in EU

MARKET POTENTIAL FOR
INDUSTRIAL SYMBIOSIS

BENEIFTS ASSOCIATED
TO CHEAPER SOURCING
OF RAW MATERIALS

=

COST AVOIDANCE LINKED TO
WASTE PREVENTION AND
LANDFILL DIVERSION
estimate: €72,7 bill,

REDUCTION OF SUPPLY
RISK FOR “CRITICAL RAW
MATERIALS"

Q

VALUE GENERATED BY

SECONDARY MATERIALS

low estimate: €6,9 bill,

high estimate: €12,9 bill.

» Landfilling diversion savings:

72,7 billion €

» Potential market: 6,9 - 12,9

SCOPE OF

~ MARKET

ANALYSIS

billion €

Domenech et al. (2018) Cooperation fostering industrial symbiosis market potential, good practice and policy actions Final report, EUROPEAN COMMISSION

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs
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Industrial symbiosis potential in EU

Potential market
(billion €/ vy)

Plastic 2,4
Potential still under

WEEE 2,1- 3,7 exploited.
In the future potential are

Exhausted oil 1,6 .
estimated also for some
C&D 0,8 - 1,4 specific sectors such as CRM
in WEEE, batteries, solar
Wood 0,6 - 2,7 pane|s
Textiles 0,27
Food waste 0,1-0,43

Domenech et al. (2018) Cooperation fostering industrial symbiosis market potential, good practice and policy actions Final report, EUROPEAN COMMISSION

ENEN
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I'energia e lo sviluppo economico sostenibile

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs

) MINISTERO DELLAMBIENTE
y E DELLA SICUREZZA ENERGETICA



Why national programs on |IS?

J
—— €5,60 cost savings

— Benefit at £12 |

7 company
level "
— € 6,40 additional

1 € investment on a sales
IS national program

@ — 208 kg landfilling

avoided
— Benefit on —]
the
environment —— 180 kg less emission CO,

Domenech et al. (2018) Cooperation fostering industrial symbiosis market potential, good practice and policy actions Final report, EUROPEAN COMMISSION

Directorate-General for Internal Market, Industry, Entrepreneurship and SMEs

ENEN
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barriersanddrivers

e Uncertainty between by-product and waste

e Not homogenous implementation of
regulations in Europe (in Italy too)

e Environmental and economic costs for
transport

e Quality of resources
e Eco-innovation costs
e Availability (and quality) of data for IS

e Confidence between companies-facilitators
* Need of specific professional skills

Regulation and policies

e Clarify regulation and its implementation
e Harmonize regulation and implementation among member state
e Develop specific policies for IS

Technical and economics

e Geo-economic proximity (as enabling factor)

e Design for IS (at company and system level)

e Economy scale at system level (from single to community)
e |-O Data harmonization and cooperative DBs

* New networks and business opportunities

e Fiscal/economic actions to support/boost IS

Social

e Data protection and confidentiality
e Resource value remains local
* New jobs and qualifications

e Collaboration between IS hubs, regional/local agencies and
UNI&Research

e New professional skills and qualifications (resource manager)

Agenzia nazionale per le nuove tecnologle,
I'energia e lo sviluppo economico sostenibile

MINISTERO DELLAMBIENTE
E DELLA SICUREZZA ENERGETICA

ot



Industrial symbiosis

Industrial symbiosis engages industries, and organizations in general , to obtain mutual

advantages with sharing of un-exploited or partially exploited resources (materials, energy,
water, skills, capacities).

“...There are relationships between industries, sometimes simple, but often quite complex, which enter
into and complicate the analysis. Chief among these is the phenomenon of industrial symbiosis. By this

is meant the consorting together of two or more of dissimilar industries. ...".
Renner, Renner, G.T.. Geography of Industrial Localization. Economic Geography 23, no. 3: 167-189., 1947

“Industrial symbiosis engages traditionally separate industries and other organisations in a network to
foster innovative strategies for more sustainable resource use (including materials, energy, water,

assets, expertise, logistics etc.)......."
Lombardi & Laybourn, NISP

Agenzia nazionale per le nuove tecnologie,
I'energia e lo sviluppo economico sostenibile
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Department for Sustainable Development
DG Circular Economy

THANK YOU FOR YOUR ATTENTION!

Director General

Dr. Silvia Grandi, PhD

Email;: grandi.silvia@mase.gov.it

https://www.mase.gov.it/pagina/national-sustainable-development-strategy

https://www.mase.gov.it/pagina/economia-circolare l NS TERG BEL LA AR TE

E DELLA SICUREZZA ENERGETICA
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https://www.mase.gov.it/pagina/national-sustainable-development-strategy
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Kalundborg Symbiosis 2023

ARGO

Lake
Tisso

"‘\
Boehringer \\
Ingelheim

Lz

-

Kalundborg \

Refinery

Chr. Hansen

I I ater

Emergy
Materials

Kalundborg
Municipality
Kalundborg Ukility
Heatpump

Saint-Gobain /
Gyproc /ﬁ,
R ol \\

-

-~
Kalundborg Utility f/ - Avist
P Green
~ \1\\
< \\.}x

Novo Nordisk & Novozymes
Land Owner's Association

~ ~ S
> NS
// \)
# o d
MNovo Nordisk
~ ~”~
\ \L ‘/
\ MNovozymes
Wastewater & Biogas
Kalundborg
Bioenergy

Intertek

COMET



Novonesis

Kalundt
Bioenergy




Kalundborg Symbiosis 2023
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Mission
& Vision

Renew Connect Promote

Strengthening Full resource Sharing the
the partnership utilization symbiotic mindset

(S

The worlds leading
industrial symbiosis with
a circular approach to
production

Kalundborg Symbiosis
creates sustainable
development in our
companies through joint
projects



10 new streams before 2025

Socio-economic frame

agreement Hemicelluloses Kalundborg CO2 Hub
L Meliora Bio, COMET @rsted
Kalundborg Municipality, all partners,
Opening Kalundborg Bioenergy socio-economic companies 1 1
(biomethane) Data sharing Recycling NMP
@rsted, Novo Nordisk, Novozymes, Bigadan for wastewater control Novo Nordisk, Avista Green

A

| | |

T Kalundborg Utility, Novozymes

Surface water work Condensate water Bioethanol production
Kalundborg Utility, Novozymes used as boiler water from wheat straw
@rsted, Kalundborg Refinery Meliora Bio, local farms
\ 4
Conversion of Asnaesvaerket Industrial gypsum District cooling
Heat pump from coal to biomass from incineration Kalundborg Utility,

Novo Nordisk, Novozymes
Kalundborg Utility, @rsted, Novozymes, Novo Nordisk, Kalundborg Utility Gyproc, Avedgrevarket a.o. ¥

Kalundborg Municipality,
Kalundborg Refinery, Novo Nordisk,
Novozymes



More than 50 years of cooperation

PROJECTS
Surplus gas
(First symbiosis Using residual
Surface water project) Steam supply stream
1961 1972 1982 1993
1989 1996
Naming the Partners
system: forming the
Industrial Symbiosis
ORGANIZATION Symbiosis

Algae plant

2012

2011

Kalundborg
Symbiosis
formed as an
association

Social Economy

Green energy Framework

transition

2017

2015

Symbiosis
Center
Denmark

2021

2020

Kalundborg
Symbiosis
independent
entity

Symbiosis

Assignment in Symbiosis

2023

District
cooling

2024



Governance structure

Annual
General
Assembly

|

Board of

Directors

Advisory Symbiosis
Board Administration

[ | | |
. Innovation Communica-
{ Energy J l Water l Materials l Board l tion

(S



Annual savings (by LCA)

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

9,3 mia € The investments 12 new educational
investment Create programs
1,300+ new, in Kalundborg

permanent jobs



Value proposition

Resource Efficiency: By sharing resources, such as energy, water, materials, and expertise, industrial
symbiosis optimizes resource use, reducing waste and improving overall efficiency.

Cost Savings: Collaborative resource sharing and waste exchange can lead to significant cost savings
for participating companies through reduced procurement costs and waste disposal expenses.

Environmental Sustainability: By promoting the reuse of materials and the reduction of waste
generation, industrial symbiosis helps to minimize environmental impact, contributing to
sustainability goals and regulatory compliance.

Innovation Stimulus: Collaboration within industrial symbiosis networks fosters innovation by
encouraging the development of new technologies, processes, and business models to optimize
resource use and waste management.



Value proposition - continued

Competitive Advantage: Participation in industrial symbiosis initiatives can enhance a company's
reputation and attractiveness to customers, investors, and regulators by demonstrating a commitment to
sustainability and responsible resource management.

Resilience and Risk Mitigation: Diversifying resource supply chains and reducing dependency on single
sources through industrial symbiosis can enhance resilience to disruptions such as supply chain failures or
resource shortages.

Community and Stakeholder Engagement: Industrial symbiosis facilitates collaboration among
businesses, government agencies, and communities, fostering positive relationships and creating shared
value for all stakeholders involved.

Long-Term Viability: By promoting circular economy principles and sustainable business practices,
industrial symbiosis contributes to the long-term viability and prosperity of participating industries and
the broader economy.



Value proposition — last but not least!

ESG compliance:

When implementing IS solutions it will help companies adhere to Environmental,
Social, and Governance (ESG) principles, guidelines, regulations, and standards in
its business operations and practices.

Communication, awareness and capacity building !









District cooling
to Novo Nordisk
& Novozymes

Expansion of district
cooling and linkage
to district heating

District heating
to Holbaek

District cooling/excess heat



The biggest industrial combined cooling and heating central in Northern Europa

Key numbers behind the closed loop facility:

[ Distance to NN: ]
. approx. 1 km
 Investments: 188 mil € —

e Approx. 2 X1 km underground pipes, @2 m

° Operating in 2025 Distance to outlet:
approx. 600 m

 Capacity: 166 MW cooling
* Sea water intake: 18.000 m3/h (max)

 Temperatures on the water flows:
* Cooling for Novo Nordisk / Novozymes: 22,5°C
* Heating from Novo Nordisk / Novozymes: 31,5°C

*  Back-up chillers: 10 MW

More info here: Nordeuropas st@rste industrielle fijernkgl- og varmecentral | Kalundborg Forsyning (kalfor.dk)



https://kalfor.dk/her-graver-vi/nordeuropas-stoerste-industrielle-fjernkoel-varmecentral

The @rsted Kalundborg CO2 Hub establishes a key starting point for CO2 infrastructure centrally
in Denmark, capturing & storing 430,000 tonnes CO2 annually

Northern Lights
Geological storage »

Key numbers behind the CO2 infrastructure:

* Project is based on a portfolio of two-point sources to deliver the
contracted CO, quantity of 430,000 tonnes annually:

* Asnaes Power Station (ASV) with ~280,000 tonnes/annually
* Avedgre Power Station (AVV) with ~150,000 tonnes/annually

* Commencement of operations end of 2025

* Total funding pool of ~8 bn DKK

More info here: Carbon Capture & Storage (CCS) | @rsted (orsted.com)



https://orsted.com/en/what-we-do/renewable-energy-solutions/orsted-awarded-ccs-contract
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Case: Agro-Urban-Industrial symbiosis

2G Bioethanol production in full scale and related synergies



Biosolution — a biorefinery business model
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Agri-Urban-Industrial Ecosystem

Biomethan « » e-MeOH

Biogas anlaeg Biogent CO, PtX anlag
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Value proposition — key performing indicators (KPI’s)
e Local production of 2G bioethanol - approximately 5 million liters/year - saves 88% CO2 compared to
gasoline (~10,000 tons of CO2)
e Local recycling of wheat straw residue from agriculture - approximately 35,000 tons/year

e Local utilization of hemicellulose fraction from straw - 28,000 tons/year - for the production of
prebiotics - 4,000 tons/year

e Local recycling of wet residual biomass from fermentation - approximately 110,000 tons/year - for
biogas/biomethane production

e Local recycling of wet lignin fraction, for example, as fuel or in bitumen production Local point-capture
of biogenic CO2 - 140 tons/year - for example, for dry ice or future PtX plants.

e Synergies and value creation for existing local businesses and agriculture Attraction of new companies
and investments - estimated 2 new companies

e Job creation - estimated 60 new permanent jobs

e Utilization of locally produced renewable energy



Case: Water sharing

Surface water
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Case: Biogas from fermentation sludge

Materials
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Case: Social Economy

The triple bottom-line




Case: Purified condensate water

Saving resources in scarcity



=" spitdolie i dag
s tSmereolie i morgen

Case: Residue from service provider

Collecting residue from laboratories and use it as commodity
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Case: From waste to raw material

Additional material to biogas production
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Symbiosis Readiness Level

Screening
completed

Local resources
mapped

The good 1
idea

Sustainability

assessment
Proof of finalized System

concept qualified
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Partners
committed

Commercial
production

9 Resilient
partnership



Governance structure

Annual
General
Assembly

|

Board of

Directors

Advisory Symbiosis
Board Administration

[ | | |
. Innovation Communica-
{ Energy J l Water l Materials l Board l tion
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Funding

End user charges for
Membership fee visits, presentations
and guidance

Externally funded
project activities




Annual membership fee 2023 [l/g

Less than 300 employees 69.500 DKK
Associated membership 29.500 DKK

Gains from your membership

 Network with industrial partners, local authorities and utilities in Kalundborg

* Access to new streams — better resource utilization

* Innovation, for instance through participation in international projects

* Employee development i

* International branding @



Innovation tracks [1/

Fast track — INNOVATION BOARD Slow track — ADVISORY BOARD

No wrong door ®

Due diligence

Project
applications
Meeting with
Innovation Board - A
Decision, reach out,
mapping é

New
symbiosis
projects

Final feed back




The symbiosis concept
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POLICY DISCUSSION ON INDUSTRIAL SYMBIOSIS
AND GOOD PRACTICE EXCHANGE

Connecting IS stakeholders
across borders: insights from

CircLean and H4C ECoP Hubs4Circularity

COMMUNITY OF PRACTICE

OECD “Supporting Green Transition in the Western Balkans” project | Regional Peer Dialogue | Brussels, 17.04.2024
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2018 EC study ‘Cooperation fostering industrial symbiosis: market
potential, good practice and policy actions’

Led by Technopolis Group

+with University College
London, International
Synergies, Trinomics, and
TNO.

i European businesses could
save up to €72.7b by diverting

. :~n fostering
waste from landfills Cooperaliof.  is: market
industrial Symblor ctice an
7 Between €7b and €13b could potential, good ‘:ions
be generated through policy ac

transactions of secondary raw
materials.

i Many new ‘green’ jobs could
be created.
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The market potential of IS remain

undervfilised...

71 Cultural barriers

7 many are still comfortable with business-as-
usual practices in dealing with the waste
and not open to invest in changes

7 perceived complexity
7 trust

|

Technological barriers

7 unavailability of technologies that allow the
fransformation or clean-up of the waste
stream so that it can be used as a resource

7 price of available technology does not
guarantee the commercial viability of the
synergy

i1 Financial barriers

7 High dependence of public funding

7 Lack of funding schemes, and incentives for
the use of secondary raw materials

¥ 7 Perceivedrisks (e.g. initiation upfront costs,
negoftiation costs) and unclear benefits (low
profit margins, low prices for virgin mo’rericlsé
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7 Geographical / physical barriers
7 dispersed production / storage sites

7 System and market failures

+ different level of landfilling costs in
different countries

+ unharmonised regulatory frameworks
(e.g. concepts of ‘by-products’ and
‘End-of-Waste' criteria)

1 lack of standards

7 Informational barriers
7 lack of knowledge on resources and
waste streams generated by others
7 Information asymmetries demand vs
supply
7 lack of recognition, and awareness on
impact/benefits
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< Circlean
European Network of Businesses and SMEs for Industrial Symbiosis
KEY FACTS:
+ Contracting Authority: EC, DG GROW
* Project valve: € 1,195,750
* Duration: 3 years (2019-2022)

- Website: circlean-symbiosis.eu

« Contractor:

technopolis
group <1
International Synergies

industrial ecology solutions
@ RawlViaterials
Connecting matters

Trinomics #*
1 Sustainable P Industry through
Arctik PRE Goiypopte fraeess st 1rowd
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The CircLean Network

58 Members from:
h Industry Actors

[ ]
1 Business Associations

fikf Public Authorities oo it ailonmm,
B 21 countries represented

é Research & Innovation stakeholders

Industry actors; 14; 26%

R&I org and
others; 31; 56%

Business associations
4;7%

Public authorities; 6; 11%
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Repurpose
your resources
with the C

module

| Find partners with the
CircLean online matching tool
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The Self-Assessment web module & Matching tool

Guided learning for companies
Three-stage assessment process of site resources
Marketplace for industrial symbiosis synergies

Step 1 Step 3

MAP PRIORITISE

YOUR YOUR

PROCESS OPPORTUNITIES

How do Which Which
resources resources business
move present opportunities
through business are a priority
your opportunities for you to
business through pursue?
processes? industrial

symbiosis?

MATCHING
TOOL

www.circlean-symbiosis.eu
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. 1 .
Be a pioneer of the
CircLean reporting methodology

Recognise
industrial symbiosis
efforts with the

'Circ
Lean
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CircLean Reporting methodology

. . . Circ
7 Methodology differentiating CLeon
incoming/ OUiQOing ﬂows CircLean: proposed reporting indicators

1.1 Purpose of the present document

7 Logic including raw input
data (with minimal input by
companies) and derived
indicators

7 Capacity to consolidate
data, to enable reporting by
local / regional authorities or
at the level of a multi-site
company

i Also economic and social
indicators

resource

10
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European IS Label

Certificated voluntary compliance with the project’s IS reporting standards

This certificate is awarded to

The Gold label s awarded 10 Member organisations with uhva.«.u matenal flows for
Industrial symbiosis having (1) completed the online Caclean
(2) registerad their detalls and resources in the ondne CircLean ‘g
(3) reported on real iIndustrial symbeos:s transactions in the Ceclean g
(1e volumes exchanged) and {4) included such industnal symbicsis vama-ron" n their
yearly company reports where this has been verified by an independent third party

Circ Awarding: [date] - Expiration: [date]
Lean

The Circlomn label is issued within the framework of the progect Circlean
furcpean Ewopean Network of businesses and SMEs for mdustnal symbicsss
Commission which was funded by the Eurcpean Commissior




group 1

technopolis_ 11

wediereay, H4C European Community of Practice
(ECoP)

KEY FACTS:

* Grant agreement ID: 101058656
* Project value: € 1 658 186,25

» Duration: 4 years (2022-2026)

Website: hitps://www.h4c-community.eu/the-h4c-ecop-project/

 Contractor:

&

International Synergies ; _
o e pe eit ) Climate-KIC
Iinaustrial ecolo solutions
o .Q% @ ICLEI
c H [ s Co-funded by the -
technopolis_, Strane Cms e

group "1 Innovation ACR+



https://www.h4c-community.eu/the-h4c-ecop-project/
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H4C ECoP project structure & objectives

i To build a dynamic and productive
European Community of Practice around
industrial-urban symbiosis and circular use

WP4 ECOP Platform for knowledge and services of resources, building on existing Hubs and

i their local communities
WP2 Regional/

mﬁi‘(f;"ﬁzl‘l‘f‘zud municipal analysis + To provide collective learning materials
e ‘ of HAC potential and resources via the knowledge platform.

curation
WP3 Facilitation and Education 7 Developing and activating the community

Services to H4C Demos through workshops and training at the local
and pan-EU level

WP3 Building the ECoP: Communication and 7 ldentifying the regions and areas best
Dissemination suited for implementing advanced
WP6 Exploitation: Planning for H4C, ECoP Continuity industrial-urban symb|05|s n Europe

7 Measuring results and impact through key
performance indicators

WP7 Project Management, Coordination and Reporting

i Ensuring long-term continuity of community
and work through appropriate investment
and governance strategies
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Two projects with a joint vision for the community
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Services to accelerate

Training and support on business modelling and governance models for H4C
Organisations/Facilitators

Training and support on funding and finance for H4Cs

Training on Industrial Symbiosis and Circular Economy

Support to build
business-to-territory stakeholder networks

Support data-collection and analysis for
IS opportunity identification

Support assessment of Industrial Symbiosis KPIs

Technology scale-up support
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Access to knowledge

Case studies, examples and learnings
SCALER overview of 100 sound IS opportunities

An overview of relevant skills profiles and training blueprint
(+ access to training materials and platform)

Guides and Manuals
for cities, regions, industries, communities and Hubs on I-US

(Self) assessment tools for Hubs and organisations
to evaluate (KPIs) or support the IS exploitation opportunities

Searchable database of funded IS, I-US, CE projects, patents and papers

Relevant results (knowledge, tools, roadmaps etc)
from publicly-funded IS, I-US and CE projects

Funding Guide to advance H4C activity



lechnopolis
group

Thank you for your aitention!



Y Ministero degli Affari Esteri
- edella Cooperazione Internazionale

ZAVOD ZA SLOVENIAN
z A GRADBENISTVO  NATIONAL BUILDING
SLOVENIJE AND CIVIL ENGINEERING

INSTITUTE

Funded by the Ministry of Foreign Affairs
and International Cooperation

Industrial symbiosis with construction sector and
examples from Slovenia

OECD - Supporting Green Transition in the Western Balkans —

egional Policy Peer Dialogue &) O=CD

., A BETTER POLICIES FOR BETTER LIVES
Dr. Alenka Mauko Praniji¢, Univ. Dipl.

Inz. Geol.
Head of Department of Materials Brussels, 17. 4. 2024
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Slovenian National Building and Civil Engineering Institute
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Consumption in gigatonnes

>> Construction materials dominate resource consumption

M 2017 . 2060 projection

Sand, gravel & crushed rock

Aggregate (e.g.
sand, gravel and

Metals [N crushed rocks),
covers 32% of all
Coal NN extracted
materials.
Limestone _ m Its annual
global
Wood I production in
2017 was
Crude oil [} around 28 Giga
tonnes.
Cereals - w  And will double
by 2060 to
Fruits & vegetables . ?round 55 Giga
onnes.
0 10 20 30 40 50 60

Source: OECD Global Material Resources Outlook to 2060



A Roof Over Every Head

More people, more houses

The move [o urban arcas over the urbxan areas, population density 15
next few decades will impact how still a major factor that affects one's
peaple e a5 wall as the number of persanal space. Whean It comes 1o
homes needed. Population growth, hausing, urban areas have long been
combinad with an increase in two and will long continue to be, defined

person households, means we'll need by rultifaemily housing.
more than two billion new homes

by the end of the century? Retween 2008 and 2050, multfamily
howsing will comprise more than hall
||||| Ith ~nd tncama bhictaeis -l tha Al suenranas racidant ol hoodldinae
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cities by 2050%,

arrica 394 Kkm saran 16 Km
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* km of roads constructed

REST OF THE worLD 1,449 Km
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each day until 2050**




Innovation ecosystem for industrial
symbiosis

INNOVATION ECOSYSTEM

NON-GOVERNMENTAL INVESTMENT
ORGANIZATIONS & FUNDING




Construction and Demolition
Waste

Waste from thermal
processes (slags, fly ashes) {

Mining waste
MSW




Use of gasses (e.g. CO2
capturing).
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 Cascade recycling
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HILCSIrey Co-funded by
CENTRAL EUROPE the European Union

CINDERELA

This project has received funding from the European Union’s Horizon 2020
research and innovation programme under grant agreement no. 776751
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UTILISATION OF SECONDARY RAW MATERIALS - Boosting transition to

Circular Economy with Industrial Symbiosis

10th and 11th April 2017, CCIS (Hall A), Dimiceva 13, Ljubljana, Slovenia

Monday, 10. 4. 2017

. www.zag.si

13.00-14.00 Welcoming lunch and registration
PART 1: Presentation of KIC EIT RawMaterials
14.00-14.10 Welcoming, introduction - Janja Leban, CCIS and Alenka Mauko Pranji¢, ZAG
14.10-14.30 Introducing KIC EIT RawMaterials
- Karen Hanghgj, CEO EIT RawMaterials
14.30-14.50 How to work with KIC EIT RawMaterials?
- Krzysztof Kubacki, CEO of CLC-East
14.50-15.10 EITs and KICs strategy for and in RIS countries
- Markus Klein, Business Developer of CLC-East
15.10-15.30 Successful practice of circular economy at EIT RawMaterials
- Ignacio Calleja, EIT RawMaterials Thematic officer for Circular Economy

13




The one-stop shop is the platform that serves you in order to make the transition towards circular activities in the constructior
sector aiming at zero waste in 2050.

Business finder Business model Marketplace

33 29 1

Companies in 12 countries Success cases in 3 countries Secondary-raw materials and products available




« Thank you for your attention!
« alenka.mauko@zag.sl
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