From Industrial Symbiosis
Challenges to a
Standardisation Roadmap

Insights from the RISERS Project on
Industrial Symbiosis Standardisation




Objective of today's webinar

wioERS

To present how the RISERS project identified key challenges,
gaps and opportunities for industrial symbiosis standardisation
(1S), and how these findings informed the development of a IS
Standardisation Roadmap to support wider industrial symbiosis
uptake and guide future standardisation activities.
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Agenda RISERS

1. The RISERS project and why industrial symbiosis needs common approaches

Andrea Motola, Enspire Science Ltd.
2. From evidence to standardisation needs: the foundations of the RISERS Roadmap
Christian Grunewald, DIN
3. The RISERS Industrial Symbiosis Standardisation Roadmap
Sebastian Vogel, CEN and CENELEC
4. From Roadmap to action: what comes next?
Andrea Motola
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Industrial Symbiosis

Industrial symbiosis is the use by one company or
sector of underutilised resources broadly defined
(including waste, by-products, residues, energy, water,
logistics, capacity, expertise, equipment and materials)
from another, with the result of keeping resources in
productive use for longer.

Definition from CEN Workshop Agreement 17354
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Map the landscape of IS-related standardisation to identify O
specific bottlenecks, gaps, and opportunities for R I 0 E R S
standardisation and advance the mainstream adoption of
priority synergies

Strengthen the engagement of policy
making community and the identification of

Strengthen the uptake of R&l results in policy frameworks to support IS

IS standardisation

RISERS
Objectives

Increase stakeholders’ engagement, establishing an
active dialogue between the standardisation

; S s community and IS practitioners via Hubs for
DGARAR i BTN e INULR L0 RUSER A HIEERTIE Circularity Community of Practice and discuss the

for IS standardisation promoting circularity of : :
. needs and challenges for bringing new technologies
resources and make recommendations for the : : :
o and innovative solutions to the market
development of new standards (standardisation

roadmap)
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Why RISERS? The need for common approaches

Industrial symbiosis can keep resources in productive use — but promising exchanges do not automatically scale.

THE CHALLENGE WHY COMMON APPROACHES MATTER RISERS RESPONSE

Industrial symbiosis connects sectors Shared terminology, compatible RISERS maps gaps and priority
with different practices, requirements and processes and a stronger link between synergies, mobilises industry,
standards. R&l and standardisation can facilitate research, standards and
cross-sector resource sharing and policy actors, and develops
Gaps in compatibility, data sharing market uptake. a roadmap for new or revised
and stakeholder coordination hinder uptake. standardisation directions.

From fragmented practices to a shared Industrial Symbiosis Standardisation Roadmap
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ERS

A Roadmap for Industrial Symbiosis Standardisation for Efficient Resource Sharing
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About Standards

RSN Funded by
B g2 the European Union




How standardisation supports wider uptake of
Industrial symbiosis

Standardisation helps move industrial symbiosis from promising exchanges to repeatable,
scalable practice. 0

1. COMMON 2. COMPATIBILITY
LANGUAGE & CONFIDENCE

Shared terminology, definitions < STANDARDISATION > Common requirements and
and assessment approaches help enables scale interoperable practices reduce

sectors identify and evaluate
symbiosis opportunities.

O )
3. INNOVATION & MARKET UPTAKE

Linking R& results with new or revised standards can address market-entry
barriers and support adoption of innovative industrial symbiosis solutions.

uncertainty, support cooperation
and make exchanges easier to
replicate.
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What do we mean by Standard?

EUROPEAN STANDARD EN 307-20124A1 specification
NORME ELUROPEENNE
EUROPAISCHE NORM oeteber 2012

ICS 13.240.20 Supersedes EN 307:2012 a p p | i C at i O n

English Versian

Industrial safety helmets a d O ptEd by a

Casques de profection pour Nndustrie Indusirieschutzhelme

This European Standard was approved by CEM on 17 December 2011 and Includes Amendment 1 approved by CEN on 19 July 2012,

CEN members are bound to compsy with the CEN/CENELEC Inemal Regulations which stipulate the conditions for giving this Eurogean
Standand the status of a national standand without any atteration. Up-to-date lists and bidlographical rafarences conceming such national
standards may b< obtalned on application to the CEN-CENELEC Management Centre of to any CEM membar. u Se d a S a
This Eurapean Standard exisis I three oficlal versians (English, French, German). A version In any ather language mads by fransiation
under the responsitdlity of 3 CEN member Into Its own language and notifled to the CEN-CENELEC Management Centre has ihe same
status a5 the ofclal versions.

CEN membess are the national standards bodies of Austria, Baigum, Bulgana, Croatia, Cyprus, Czech Repudlic, Denmark, Estonia,
Finiand, Formmer Yugosiay Republc of Macedonla, France, Gemany, Greece, Hungary, Iceland, Ireland, Ialy, Latvia, Lihanla,
Luxembourg, Mala, Netherands, Norway, Poland, Porugal, Romanka, Skovakla, Slovenia, Spain, Sweden, Swizenand, Turkey and United
Kingdom.

way of doing

something

Funded by
the European Union 10




Making standards for Europe

International

Regional (European) ETSI(__))

E CENELEC
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How are standards made?

/\/oluntary stakeholders )
(experts) agree by

consensus on the need for e ™
new standards and their SDOs provide a common
Q:ontents. Y, framework and conditions for
the transparency and
t reliability of this agreement.
- /
a Companies N . V
« SMEs T!n! :
- RTIOs | T %
« Universities < > =
 Public Authorities N>
- Associations, NGOs, etc. @

o -

Funded by
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Types of standards

'

Test and measurement standards
7 Measure content or parameter

Product standard
1 Specify product performance

Management standards
1 Models for managing activities

Services standard

7 Quality and safety during the
provision of services

LB g =
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Benefits of standards

Recognized

by Public
Authorities
and
regulations:
Supporting
legislation

Shaped by Open and

Market

those who
contribute

transparent
process

driven

Funded by
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The Role of Standards Bodies in RISERS RISERS

8 Support development of the Standardization Roadmap on
Industrial Symbiosis

8 Ensure alignment with European and international
standardization frameworks

8 Facilitate uptake of recommendations in Technical Committees

8 Provide platforms and governance for future standardization
activities

=L CENELEC DN
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How we started
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What were our initial objectives? RISERS

8 Main goal: 8 Key Outputs:
Lay the foundation for a « Mapping relevant Technical
European Standardisation Bodies
Roadmap for Industrial » Consultation with
Symbiosis (1S) standardisation experts

* Drafting the Roadmap outline

ean Union 10/20/2026 17



Roadmap Methodology

8 Designed to align with DIN
Circular Economy Roadmap

8 Initial steps:
1. Map existing standards

Stakeholder consultation via
survey

|dentify gaps and overlaps

Formulate preliminary
recommendations

2

3

4

9. Draft modular structure
6. Define working groups
e

o

8 lterative feedback loops with a 7 STANDARDIZATION ROADNAP

Coordination Committee.

CIRCULAR ECONOMY

RSN Funded by
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Technical Bodies Mapping

8 Purpose: ldentify standardisation
structures relevant to IS

8 Methodology:

« Keyword screening of ~800 TCs (CEN,
CENELEC, ISO, IEC

« 350 potentially relevant TCs

e Manual validation of ~131 most relevant
TCs

8 Result:

* Interactive map published on RISERS
& DIN websites

* Used for targeting consultations and
planning roadmap topics

Scan QR to
access the

Map l

@£ fiﬁ-!@

ui.;_

By f.'

!'::. : bty .:.""' "’.:‘

@ R M T

i R Dol iRt R
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Consultation of Technical Bodies

8 Survey Goals:

e Understand how TCs (and
practitioners) address IS

* |dentify standardisation needs and
practitioner barriers
8 Execution:
Online survey - Aug-0ct 2024

350+ TBs contacted, disseminated via
CEN-CLC and RISERS websites

Webinar with over 100 participants
93 responses (67 complete)

8 Qutputs:

« Academic paper presented at EURAS
2025

E CENELEC

Industrial Symbiosis Standardisation

Introduction

Industrial Symbiosis (1S) is a system that enables circular flows of resources by engaging
traditionally separate organisations (o share inflows and outflows, thereby optimizing
their value networks {(see SO 53004:2024). This coliaborative approach involves the
exchange of resources like energy, water, or by-products, leveraging geographical
proximity to create mutually beneficial value

This survey aims 1o investigate current approaches, collaboration, and bottlenecks
and should take about 15 minutes to complete Your personal insights as an individual
expert will help identify and address these chalienges via the standardization system

Your information will be handled securely, ensuring privacy and compliance with

applicable regulations (privacy policy)

*1. 1 consent to share anonymized inputs to this survey with project partners for the
analysis
This survey was created within the EU-funded RISERS project

O Yes

~

(L) No

Funded by
the European Union
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Key Survey Findings
W RISERS (2

Practitioner-Centred Standardisation

8 84% see standardisation as important or forIndustrial Symbiosi:nsightsfrom
very important for IS e et

 Challenges Identified: .
« Fragmented regulations (e.g. End-of-Waste) T ooy
* Limited cross-sector coordination e e
* Insufficient linkages between R&l and o SRS

standards
* Needs Expressed:

* More inclusive standard-setting processes =
* Integration of R&l outcomes into standards =2
» Better data frameworks for IS tracking St

8 Recommendations

* Revise key horizontal standards (e.g. EN
15804, EN'50625)

« Strengthen practitioner roles in TC work

. Createé)athways from EU projects to
CEN/CENELEC deliverables

Funded by
the European Union
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Prioritising Standardisation Actions:
Importance vs. Feasibility

Which Actions Matter Most - and Are Most Feasible? w R | @ E R s a8

far EMcieat Bavneren Thaniey

2 thil : Practitioner-Centred Standardisation %
*— Importance of Actions +— Feasibility of Actions fr indusirel Symblsix lsightsfrom -
the RISERS Survey
Adjusted regulation e

o Revising existing = ==

New guidlines standards —— i
Better (access to) Mo{, e‘tecihm:::hal and o
information political exchange
New standards
Funded by 1020202 22
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Understand IS areas

SCALER

=

MAESTRI

IS database Filter unique IS- cases

————————————

—————————————

Identify materials,
energies, services*

NACE codes

=

Source
sectors

Sink sectors

Map according to sectors

Funded by
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RISERS list of MES streams

RISERS list ¥600 cases ~300 resources  categorisation per Materials - Energies - Services (MES) stream

250 160
@ 216 140 136
3
< 200
o > 120
L + 100
©
5 150 8
> o
S 110 o 80
[T} (%]
£ 100 S
§ 78 77 71 5 60 48
F) (%]
a g 41 38
%) 52 # 40
0}
@ 50
2 20 16 15
’ : H B
O I O
waste chemicals minerals byproducts water energy services/data waste chemicals minerals byproducts water energy services/data
IS longlist cases categorised per MES stream IS resources categorised per MES stream
Funded by
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ldentify IS potential

> LESTS methodology (Magbool et al., 2016)

LEGAL ECONOMIC SPATIAL TECHNICAL SOCIAL

E policy economic regional equipment & societal
< context instruments planning infrastructure challenges
= framing cluster  sponsoring cluster  organising cluster  supporting cluster answering cluster
agreements management design activities stakeholders

no legal ground no wins no proximity no technical no awareness
2 nor confracts in recognised, nor connection feasibility nor acceptance [
; | -
- ----Place ___ 3
o o
. Y <
o confractual &
= -

towards any
social actor

mulii-party entity in place regional economy

clustering driving symbiosis planning principles met

Funded by 25
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ldentify IS IMPACT

RISERS IS database (~600 cases)

Quantitative Assessment c co
: I L
3P Framework (People, Planet, Profit) o
1. Environmental, economic, and social impact 50 cases
2. Aligned with e.g., EU Green Deal, CE Action Plan

10 priority synergies

26




Which were the priority synergies?  U{[SI3:E

n Fcover BOF lag ared oresew 5 AL T I:l-'d Iu LT, i
UL L 1215/
[—— e TN
n e I : b

s | J——

~CETED e RN

| @
P wonin wl o ey rg (erorrecy s cesischnng

i ' ' i
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Main OQutcomes of the Roadmap Foundation RISERS

8 Mapping of 800+ TCs — 67 priority bodies
8 Survey analysis — validated objectives for IS standardisation

8 Roadmap Outline — core structure for IS roadmap

ean Union 10/20/2026 28



ERS

A Roadmap for Industrial Symbiosis Standardisation for Efficient Resource Sharing
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What was missing?




How to get actionable recommendations?

8 Working Groups needed to be created to develop
them for policymakers and standardizers. Anﬁfy"sis

8 We had to specify standardisation needs, identify
barriers, and explore standardisation

opportunities. working  ROAdmap R

Groups OUtline Projects
8 But why Working Groups?

* Main external input to the IS Standardisation Roadmap SN
* Create link between internal analysis and external e
expertise ¢

« Build stakeholder engagement base for RISERS

RSN Funded by
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Goals of the Standardization Roadmap RISERS

resource sharing
concerning standardization and regulation practices to scale

Create a and Discuss and formulate

define across sectors with and for policymakers

to provide

application

Funded by
the European Union
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From Evidence to Recommendations

* 10 Working Groups (WGs) covering

Digitalisation
Biomass & Waste Wood & Data

(2] X
horizontal and sector-specific topics % Industrial Symbiosis §

* Led by partners and volunteers, 8 I 2
steered by a Coordination 2 a— »
Committee o I . &

@ Working S

* Invitations shared with CEN-CLCTC © Groups ARIELLL ] S
Secretaries, Technical Boards, and = g
RISERS website = »

* 93 unique stakeholders from: E o

(<}]
<

* Industry (37%)

« Academia (21%)

« R&I Support (15%)

 Standardisation Bodies & Authorities (27%)

w0, Funded by
L the European Union
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WG Meeting Formats

e Moderated online roundtables
during 2025

* All meetings held online for — - E—
accessibility and diversity -

» Sessions tailored by topic mamy vl o T OO b B P
. Meeting 1- 2024-04-29 E= x % - =
complexity and demand (some S e TEEE muwnam S—
met twice) . T mmegs: e iat
* Plenary sessions to consolidate - =

itrial Symbiosis in General - meeting 2 - 20 May 2025

EEEEE

w0, Funded by
L the European Union
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Impact and use of results

8 Build on findings from gap analysis, R&l and policy
workstreams

8 Develop Roadmap Outline into an elaborated document
8 Inform development accompanying TC Toolbox
8 Set stage for additional meetings and TC-specific consultations

ean Union 10/20/2026 35



Two Working Group Examples:




WG 01 - Industrial Symbiosis in General

Scope & Focus

8 Cross-sectoral industrial symbiosis
systems,

8 focusing on governance models,
8 business frameworks, and
8 enabling conditions.

Funded by
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Key findings, barriers or opportunities

8 Findings
8 [nconsistent use of language, terminology etc
8 Lack of clarity might hinder mainstreaming of IS
8 Need to address Waste Framework Directive

8 Barriers
8 Existing terminologies are embedded in certain groups

8 Opportunities
8 Refer to existing standards for terminologies, definitions where fit for purpose
8 A new IS standard becomes the definitive standard
8 Opens markets, including across borders
8 Incentivises companies to take part
8 Can be used to create qualification standards such as facilitation requirements

Funded by

U the European Union 10/20/2026
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S

RI

Initial recommendations ERS

8 What needs to be addressed
8|S definition
s Terminology - including alignment with/between other standards
8 Challenge accepted ‘facts’ such as the need for proximity

8 Governance models - should ICT be a governance model? Are
there models not yet accepted?

8 Have regard for blurred edges - do the governance models have
strict boundaries or do you get amalgamations/blending of the
models?

8 A new paradigm for by-products, wastes and resources - based
on standards

ean Union 10/20/2026 39



WG 02 - End-of-Waste (EOW)

From the WG Plenary Meeting in November 2025

Scope & Focus

* Understanding how current EOW
process affects uptake of industrial
symbiosis.

* Gaining an overview of relevant
standards and standardization activities B
related to waste |

w0, Funded by
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WG 02 - Key findings, barriers or opportunities

RISERS

8 Findings
8 EOW is more of a hindrance than an enabler of IS (national fragmentation, legal uncertainty)
8 Innovation moves faster than regulation, and many streams are not covered by regulation

8 Barriers
8 Over-harmonisation may not suit all waste types or national contexts
8 Flexibility required to support rapidly evolving innovation
8 Slow pace of standardisation vs. urgent need for IS solutions

8 Opportunities
8 Improvement in transparency and predictability
8 Facilitation of cross-border recognition and reduction of bureaucracy
8 Build on existing standards (e.g., products, inputs, environmental)

8 Address the by-product/waste process while ensuring safety for human health and the
environment

Funded by
the European Union 10/20/2026
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WG 02 - Initial recommendations

8 Proposal for a high-level horizontal standard

8 Vertical standards could then define acceptability of specific
materials as inputs (building on existing product standards)

8 Could IS-related standards remove the need for EOW?

ean Union 10/20/2026 42



Development timeline

Dissemination
& Exploitation
Phase

Final Hybrid

Plenary Session

2" Round of Working

1* Round of Working _
207 Groups Meetings Groups Meetings
G
January February March April May June July August September October November December January February March April May
© &=
T Draft 1C
of the Roadmap validation
Start of
the Experts
Registration
f unded by 10/20/2026 13
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Engagement with the community

Call for Experts sent to TC Chairs and Secretaries outlining RISERS scope and themes.

About 100 experts from the public contributed to roadmap development through 10 thematic
Working Groups throughout 2025. Additional interviews and workshops were held.

CEN-CLC were formally informed on publication of the first draft version, with the draft being
published for consultation in January 2026.

TC-specific meetings were held to validate recommendations.

The final roadmap with its recommendations will be published in December 2026.

Funded by
the European Union
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symbiosis synergies.

EVIDENCE

Survey and WG discussions reveal
inconsistent use of industrial
symbiosis terminology.

EVIDENCE

End-of-Waste discussions
highlight fragmented approaches
and legal uncertainty.

EVIDENCE

Mapping, synergy analysis and
industry consultations identify
requirements.

—

From RISERS evidence to Roadmap priorities

The Roadmap builds on mapped standards, stakeholder needs and insights from priority industrial

IDENTIFIED NEED

Consistent, shared language

IDENTIFIED NEED

Greater clarity for resource
exchanges and transactions

IDENTIFIED NEED

Targeted requirements

ROADMAP DIRECTION

Explore common definitions and
alignment with existing terminology.

ROADMAP DIRECTION

Explore a horizontal approach, with
material-specific standards where
appropriate.

ROADMAP DIRECTION

Prioritise technical topics and
engage the relevant standards
committees.

Funded by
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ERS

A Roadmap for Industrial Symbiosis Standardisation for Efficient Resource Sharing
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From Roadmap to standards and practice Rl@ERS

Turning the RISERS roadmap into action requires complementary roles across the industrial symbiosis ecosystem.

° STANDARDS ORGANISATIONS ° POLICY MAKERS

Examine existing policies on European and

Examine common IS terminology and national levels.

alignment with existing standards. * |dentify implementation barriers and
Supply concrete exchange cases and evidence needed for wider uptake.
operational requirements. «  Assess opportunities to use standards as
Develop common terminology, data and enablers for harmonisation, i.e. regarding
quality approaches. EOW.

R&l organisations and industry stakeholders need to be involved and stay engaged!

Funded by
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The next step: collective action RISERS

& RISERS Final Conference in Brussels and online

When: November 3

P '. How Europe Can Drive Cross-Sector Resource Efficiency: Upscaling
0 |cy Industrial Symbiosis through Standardisation

Legitimacy & Register h
incentives EOISter NETE: el Q*g.,ﬁ"iizé;.@

—
.8.8 8. S S.u!l!
—

.!'.. !.t:'! (5

&ﬂ&&

An official World Circular Economy Forum 2026 Side Event.
ota nda rds

Practice
Innovation & Coherence &
scaling ~—~ interoperability

RSN Funded by
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Our Consortium o
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Want to learn more about bridging research and

standardisation?
n s pl r e See our past joint webinar with Edu4Standards!

.science

e

e
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N\

ISI

(et ) RawMaterials
Cannecting matters
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= |ETU DI
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