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Hub4Circularity “ :'_._ ‘
A  First-of-a-kind Hub  for circularity =
demonstrator for Attica and peripheral regions R

HORIZON-CL4-2024-TWIN-TRANSITION-01-38
Hubs for circularity for industrialized urban peripheral areas

60 months, December 2024 - November 2029

Total Budget: 23,5 m €
EU contribution: 20 m €

Funded by
the European Union
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o o Europe Research and Innovation Actions
~ / programme under grant agreement No
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Dr. Babis Manousiadis
Lead Project Manager of Theseus H4C
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Why Regional?



From
to Industrial-Urban Symbiosis
& Hubs4Circularity

Different regions, activities,
potential etc.

Density Map of Industries in Europe

ii.

Figure 7. Regional assessment of H4C
potential (based on analysis by H4C ECOP)
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Figure 8 CO2 emissions in Europe Figure 9 Location of selected demo cases
(data from Re4Indsutry project)

Source: P4Planet — H4Cs Community of Practice (H4CCoP) Whitepaper

Previous matchmaking frameworks are developed, using multicriteria methods,
mainly focused on waste streams and stakeholders’ compatibility creating
valorization matches or other dedicated to specific resources such as water and
sludge.

To support H4C concept, there is a need to align I-US synergies identification and
implementation with regional specialities, development strategies and relevant
regional science methods.

Thus, Theseus study focuses on the integration of the regional settings, including
region’s characteristics, strategies, resources and waste, special needs or
challenges, called as “Regional Scenery”, into the matchmaking framework.
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Different regions, activities,

potential etc.

Source: H4Cs Communlty of Practice (H4CCoP) - I-US potentlal around EU regions

Relevant outcomes of H4C Community of Practice:
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v' Guide to the impacts of industrial-urban symbiosis on local communities

v' Guide to stakeholder engagement

v' Detailed assessment of the potential for deploying I-US based on a detailed

assessment of promising EU regions and H4Cs
v" H4C Guide to Governance Models Supporting I-US



H4C Community of Practice: Guide to the impacts of industrial-urban

symbiosis on local communities

Environmental impacts
*Reduced inputs for cleaner production and sustainable use of
resources
eLess stress on the environment
*Tackling climate change
*Tackling waste at the source

Social impacts: benefits for communities
*A cleaner and healthier environment

*A more prosperous region

*Decoupling: the key to our future
*Fostering regional identity and belonging
*New forms of governance

. . *Raising awareness about sustainability
Economic impacts

*Cost savings related to waste management & new revenue streams
From *Cost savings related to production and innovative green investment

. - *Investing resources elsewhere
to IndustrlaI-Ur!oan Sy.mb|05|s «Creating the mind shift
& Hubs4Circularity

H4C Community of Practice: Guide to stakeholder engagement
Strategic engagement to advance [-US

Benefit provided by stakeholder to Benefit provided to stakeholder by
programme industrial urban-symbiosis programme

Benefit provided by stakeholder to Benefit provided to stakeholder by
programme industrial urban-symbiosis programme

Stakeholder type/role Stakeholder type/role

Different regions, activities,

Initiator: Creates stakeholder interest and Desired outcomes from

. Investor: Finance the programme’s Desired outcomes from bli . .
Oten tla/ EtC , . ¢ . Government enabling environment programme (e.g. meeting
p . . Publlc.sectc?r, Government, running costs programme - TedhremEE e policy requirements)
EU‘: Private investors (e.g., meeting objectives) Cobms e Various
« Third Sector « Entrepreneurs

+ NGOs

Benefit provided by stakeholder to Benefit provided to stakeholder by
programme industrial urban-symbiosis programme

Benefit provided by stakeholder to Benefit provided to stakeholder by

: - AKE Stakeholder type/role
programme industrial urban-symbiosis programme

Stakeholder type/role

Policy makers Creates drivers Delivers policy objectives Legitimisers: Legitimise participation Further reputation as leader,
European Commission Creates market conditions Builds understanding of policy + NGOs, Regulators, Trade associa- provider of °PP°rt':|“|t|ES,
National, regional, local tions, Business organisations problem solver, being seen to
government + Leading companies, be knowledgeable or useful.

« Government departments,
« Verification bodies




W

ular Economy (CE) is implemented as Industrial Symbiosis (IS),
focusing on industrial ecosystems and extending into cities via
Industrial-Urban Symbiosis (I-US).

v Another similar concept is Circular Cities and Regions Initiative (CCRI)
having the opposite direction, from urban extending into industrial
environment.

v Hub4Circularity (H4C) concept emerges as the next evolutionary stage,
combining I-US and CCRI, mainly at regional level:

" proposing systemic solutions
" ntegrating multiple regional stakeholders

" introducing a variety of different operational models, due to the
different regional settings.

v' HA4C is the main vehicle for the Regional Circular Economy (RCE), as
the integration of CE practices into the overall sustainable regional
development strategy, based on regional science principles.

. Regional Circular Economy (RCE)

Industry

City

SEen

CE/1StoI-US

Industrial to Urban

=

il

Industry

CCRI to Industry

Urban to Industrial
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to Industrial-Urban Symbiosis
& Hubs4Circularity

Funded by
the European Union

—
THESEUS

Hub4Circularity

This research was
financially supported by
the FEuropean Union’s
Horizon Europe research
and innovation program

Funded by under grant agreement
the European Union N 101095303.

The establishment of a first-of-a-kind hub
for circularity in Greece from the region of
Athens/Attica towards whole country,
closing loops through Industrial-Urban
symbiosis to become climate neutral by
2050, in line with Processes4Planet
partnership objectives.

Coordinated by ICCS

.-

M MainHub
B Partners around EU
B Replicators

i Associated pc:r‘m'grs. r

Created with ma ;:H;'rr.n t 7 ;'
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Governance & Cooperation

4 Critical Domains to be studied, identified in
Theseus & IS2HAC:

A) Existing facilitators and/or institutional

authorities
Existing coordination processes or conditions to be exploited

B) Strong sectors and resources, spatial & special

characteristics

Dominant activities, dependencies, spatial patterns, proximity to other
special region/area

C) Regional Strategy, political & other interests

Motivations, Interests, level of understanding, political situation, social
participation

D) Institutional issues, bureaucracy

Regulations and the permissions, Jurisdiction & authority, Overlaps.
Not focused on laws but on who is making the decisions.

Funded by
the European Union

|
‘I THES [il
l&ll' HubdCircularity E l

<

I
Existing facilitators
& authorities

Strong sectors
& resources

B)

Spatial & special
characteristics

Existing coordination
& conditions

Critical
Domains

Regional strategy

. Institutional issues, |
& interests

bureaucracy /

C)
Regional strategy Institutional issues,
& interests bureaucracy
Motivations, Interests, Regulations, Jurisdictions,
Situation Authority

12



THESEUS H4C VISION ~

Sustainable
Region

> After Theseus

Horizon Project Theseus Month 36

A permanent strategic regional partnership to operate
and continuously expand I-US synergies toward
Horizon Project Theseus Month 1 regional resilience, competitiveness and sustainability

13
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< Regional Matchmaking ]'J.li"

Phase 1: Digital Documentation & Codification Phase 2: Parameterization & Weighting

000600

Regional Status System Codification Parameter Translation Weighted Value Assignment
Documentation Codified data is converted into distinct, Specific weights are applied to parameters to
measurable parameters for analysis. determine their relative regional importance.

Physical Region - Digital Representation of Region: The Regional Scenery

14



. [
Theseus will expand and enhance the logic established in the previous research ‘P,l.l'
within project IS2H4C which is also a H4C, financially supported by the
- European Union’s Horizon Europe research and innovation program under c

ey grant agreement No 101138473,

1st level Regional Scenery 2nd level Reuse Priority 3rd level Regional Impact

* Questionnaire on regional
information

* Prioritize synergies based on waste
importance/relevance for the region

* Prioritize synergies based
on impact factors

Level 1 includes data gathering to form the regional scenery:
Depict the size and the impact of each material/waste/water/energy flow to the region

Level 2 includes a first prioritization based on waste importance/relevance for the region:
e.g., In 1slands the water, in intense urban areas the municipal wastes

Level 3 includes based on the regional impact of the synergies:
€.g., In an area the water scarcity may be a criticality, whether in another area water is not a problem, but GHG emissions are.

15
The term region in this study is referred to Nomenclature of territorial units for statistics (NUTS) 2 level.



1st level Regional Scenery 2nd level Reuse Priority 3rd level Regional Impact

* Questionnaire on regional » Prioritize synergics bascd on wastc * Prioritize synergics based
information importance/relevance for the region on mpact factors

Level 1: Regional data collection via a questionnaire: .

Mt el i Blagizn asd Co ity ”

T Pimis b which ol s bery Irpertani irarinuctanes ariring iy wghon fhect iy

0

Hri prve a@eToEng auiarorg

REEICII'IE' Data 1. Please inckcafie the most actee waste steams ol your regkon, n teime of size and

* Region type
(coastal, non-coastal, island, predominantly rural, intermediate, predominantly urban) e et predemioncy S

v More octive woste streoms in the region,
 Importont infrastructures (industriol parks/clusters, energy
. . . production,  Landfill, recycle center, adwanced train ond
¢ M t t t t th E d highwoys nefwark, WWTP W Vomm the ket bt cnd nemnbe indusries (EWE 4)
ost active waste streams 1n the region (EWC codes ghvoys eturk, W) |
*  Critical resources (energy poverty, water scorcity, food woste) i o pemeuSaing gl gas pubeation end ol ENG S
+  Regional Strotegy (Enviranmental, Econamic, Social)
+  Existing inter-regionalexchonges

Warsnes 1088 agricuire, Bquasaie, Jorestry, Runcing Miehing. ood preparation a0 processing [BWC 21

Warsnes 10 wdod rcessing. pa ek, lumbwre, pulp: pager a9 oardecand [EWC3)

bl wadte

etz Do aciginie haugel procdeds [EWG B)
B T 06 0 TN Lk B DT Wi
Wharaniess Tovss oo i ehamincadl prozesies IBVWC T

* Important infrastructures T —— "
(e.g., energy, landfill, recycling center, WWTP) :

ati e, Pt ared cardzeand (EWE 3,
ifiaien and seal (EWG S| Maticizal i rdhuimial sarksodasta,
wtcal irdheatrial ard rcdibabonal wasles)  WNTP

Egnomis Bevae Coupti 7 Ervimmental Bl

ccismicy Maries from thermal pmocezses
g Indiriial garkasdane,
JFWTE 101 Waries from waede managemesT, of-ate wanie waler “r-: 'I‘;; _:'ﬂ 2oz :I-
frayimastipranucrtion freuman conmemztion and e indeiral ue [FWE 13] :"I":; r’“'_'“""]'ll"‘l‘;“ ergy ponery Eosromic Frarkfurifissinidan, Gemany Fredanmental Hociy

e (Critical resources
(e.g., due to energy poverty, water scarcity, food waste) | W

il
JEWS 1, Wikl B vl EFring, Balural purs suribeation s coal (ENG B),
- RS rgustrial parkeicdan Frany posRity, water
Wil Mo P o Ll i laki N " B iy Ei il =5
S8 AT racyehe cenber \WN TR wrarky
szl s fur iebeal s o [EWE 13]
Wanien from sipics  Iorvairy tuntrayishing, dood preporafion 12d
5 mank, atuls wanie wner
° sl o ram ol o o xtenrind o Indeiria ks o, ereny poserty Srein urich Kat — CwerfunelHLH reglas Fremenial Fearamic
. . voud i, oglraiys B
Adurdz pad marise [hamiee ol waele and eimilw commencial inderirisl and
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(Priorities on Environmental, Economic and Social)
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. \_fi' Regional Matchmaking Framework

o Based on the Questionnaire, 2 Tables are produced:
1 w.1l.1
2 w.1.2
W 3 w.1.3
- - 4 .1.4
Questionnaire of 15t level > 2 : Y
Matrixes per hub (0<weights<1) 3 Wis
Ww. 1.
8 w.1.8
. ) “ ) Y 9 w.1.9
« Matrix 1 displays the “magnitude” of resources 10 w.1.10
in the specific hub E WE;
« Matrix 2 displays impact factors that matter 3 ERE
more in the specific hub 14 w.1.14
15 w.1.15
= vl
Energy consumption (X1) F1 18 $:1:18
reclaimed water (X2) F2 19 w.1.19
Landfill reduction (X3) F3 20 w.1.20
GHG emissions (X4) F4 21 (wastewater) | w.1.21
Jobs created (X5) F5 23?{2 {lS‘”td_g‘?t}y} Wigg
electrici W. 1.
_GDP growth (X6) ke 23 (heating) | w.1.24
Matrix 2 Impact Matrix 1 Magnitude

Level 2: all the different potential synergies are being 1dentified (by matching input/output
streams and services). The results are sorted based on results from Table 1

Level 3: A total regional impact factor = sum (X1*F1) 1s calculated:
* Xi(X1-X6): calculated via standardized ways (LCA, emission factors).
* Fi1(FI1-F6): impact factors indicating the importance of corresponding Xi.
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. Weadea Irorm incrganic chamizal procamans 5N E]
+  Existing Inter-reglonalexchanges I . .
Wesies Prorw organie cherrisd provesses (EWG T [ SRV SR RN,
ey 8, oy Tromy B, Ewincr ol Py

Fomwrms Forars

Stakeholder needs and high-level objectives

Regional Matchmaking Framework

Questionnaire of 1t level 2 2
Matrixes per hub (osweignts<1)

« Matrix 1 displays the “magnitude” of resources
in the specific hub

« Matrix 2 displays impact factors that matter
more in the specific hub

Regional Factors Factors magnitude

Energy consumption (X1) F1
reclaimed water (X2) F2
Landfill reduction (X3) F3
GHG emissions (X4) F4
Jobs created (X5) F5
GDP growth (X6) F6

Matrix 2 Impact

EWC Weight

1 w.1.1

2 w.1.2

3 w.1.3

4 w.1.4

5 w.1.5

6 w.1.6

7 w.1.7

8 w.1.8

9 w.1.9

10 w.1.10

11 w.1.11

12 w.1.12

13 w.1.13

14 w.1.14

15 w.1.15

16 w.1.16

17 w.1.17

18 w.1.18

19 w.1.19

20 w.1.20

21 (wastewater) w.1.21
22 (sludge) w.1.22
23 (electricity) w.1.23
23 (heating) w.1.24

Matrix 1 Magnitude

18



Regional Matchmaking Framework U

Use case #1 - Industry/Organization level <

User is a company representative, R&D manager, etc.

Step 1: User registers and fills in data for the region and for its recourses/inputs &
wastes/outputs.

Step 2: User can search for potential synergies based on its resources

Step 3: A technical-based prioritized list of all feasible matches 1s displayed

Step 4: User can request the calculation of the regional impact factor for enhanced prioritization

- -y recourses/inputs
e ---
representaive -
4 .
- -

L] LB N -_h
------- > - - wastes/outputs

19



> Regional Matchmaking Framework

Use case #2 - — Regional Level

User is a regional representative (manager, government, association, etc.).

Organizations of the region have already filled in data for its resources/waste/service

 Step 1: User can search for potential synergies between all the companies in the region
* Step 2: A technical-based prioritized list of all feasible matches is displayed

* Step 3: User can request the calculation of the regional impact factor for enhanced prioritization

regional

representative
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Thank you!

Charalampos Manousiadis

c.manousiadis@iccs.gr
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Outline

* What is DPP, what is MFA and why to use them in H4C?
* DPP in THESUS

* MFA in THESUES

* DPP-MFA-Matchmaking: THESEUS circularity framework
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Why DPP and MFA for
Regions?



in Hubs for
Circularity?

...

< b i
Material Flow Analysis (MFA) and Digital ]JJ'
Product Passports (DPP) are used as tools in <~
THESEUS to design, optimize and enhance the
circularity in region of Attica

MFA and DPP allow to analyze the system at
different levels with an overarching aim to
create a link between territorial material flows
and product-level traceability

In Theseus DPP and MFA are Key Exploitable
Results are developed in IP4 (Digitalization &
robotics), operating mainly in IP2 (Materials)
and providing input for decision-making and
policy alignement in IP5 (Governance)
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How our DPP supports regional Hubs?

DPP in THESEUS operates at product
(micro) level

* Provides composition data (critical for high-quality recycling, upcycling
and materials reuse and cross-sectoral collaboration)

* Enables materials and products traceability across value chains
* Improves sorting precision and automation

* Supports compliance by providing accessibility to relevant documents

].J.li“
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What is MFA?

: Methodology
allowing systematic quantification
of flows and stocks in a defined
system

: Enables analysis of flows
(inputs, outputs, stocks),
identification of inefficiencies and
hotspots, generation of projections
and scenarios analysis

: In THESEUS our system
is Region of Attica and MFA is used

to support circular planning for the
HA4C

// \\
[ © INPUTS ] -7 ATTICAREGION “~. [ © ouTpPuTS J
Materials and energy 8 System boundary & Materials and energy
entering the system ,’ % leaving the system
‘ -
y Raw material I' ‘\ ‘ Emissions
! \
I \ -@- Wast
~ I |
Ry Product ’I '
: ' @ Wastewat
W,
|‘ :
’ Energy
W@ Product
Wat
6 ; Energy losses
Etc. e@e 'Ete
J
I
A |
1 I
\ I
\ /

\------------—------- RN S I U U U U U R i p—————————

FEEDBACK LOOP

Recycling, recovery and reuse of materials
returning to the system as inputs
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How MFA supports Regional Hubs? ]-J_f‘
~

MFA in THESEUS operates at the regional scale (meso)

Maps material inflows, stocks and outflows across the region

Identifies hotspots and potential material lossess (landfill, downcycling, export)
Quantifies potential related to secondary resource use

Supports infrastructure planning (e.g. facilities locations)

Enables scenarios analysis and projections generation
 Material availability and waste generation
 Impacts related to implementation of policy measures and circular strategies
* Supports decision making in terms of infrastructure and logistics
* G@Guidelines for potential improvements related to resource efficiency and circular flows
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Legend: ‘

THESEUS H4C VISION enriched by enabling layer

H4C = Holistic
Context for Circularity

——— — — ——— — —

(products, materials,

Data input A
I
I
waste streams) |

DPP

g Digital Product
Passport

Product-level data
& traceability

Region = Regional
strategies & context

Optimization &
decision support

o ———————————— ——————— —————— —— — ——— ——— ——— - —

Data input
(products, materials,
waste streams)

Sustainable
Region

MFA

Material Flow
Analysis

System-level flow

analysis & quantification J

ENABLING LAYER
DPP + MFA turn data into actionable intelligence

—

DPP = Digital
Product Passport

(
|

4

\
I
|
|
|
|
|
|
/

- '} Data input

MEA =Material —} Optimization & decision support

Flow Analysis
= Evolution / transformation
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DPP in THESEUS




DPP in Thesus

DPP is created for THESEUS circular products and related material flows

yration faste
RECYCOM : '
¥ TERNA o
. AT T QUallt'!.'
Contaminants

.

H Ceramics Plants
|

Mixed Urban
Waste

Textiles Recycled Urban

GOVERMAMNCE
Certification Schemes

Derizking Policy Guidelines m

Impact on Health and

i3

Mixed Urban
Waste Plant

P 1 i separation
|
Industry level

sorting

Industrial Waste

Textiles Recycling
Plant

Recycled Urban

Digital Tools Waste Plant

Dymamic symbiotic maps,
pradichion models, DPPs and
optimization for smart bins

{I';Iarhle II! @Tﬂm:\
Plant ] {i_,ii“ MARBLE

| ATHEMIAN e
Glass BREWERY col

e

Advanced
SeparationfSorting

HAC Marketplace with Construction

advanced matchmaking Materials Plant
featuresand secure
data exchange

DPP R

Advanced Climate PRODUCT : :

and WEF Madelling Bio Materials Separated
@ Bio-Packaging Plastics

H Chemical Plants
[

DPP DPP DPP DPP

DIGITAL DIGITAL DIGITAL DIGITAL DIGITAL
PRODUCT PRODUCT PRODUCT PRODUCT PRODUCT
PASSPORT PASSPORT PASSPORT PASSPORT PASSPORT

Do Do Do Do e
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What information will be included in THESEUS products DPP?]ll.lli"

Product
information

;ls|
s,

Circularity &
Sustainability

@ Compliance @ Others

Product identification data

Product Composition
and Properties

Economic operator
data

Expert information*

ESPR Ecodesign

parameters
Obs! Energy related

LCA

Certifications

Always aligned with ongoing legislation efforts!

p

<~
Traceability @\

THESEUS DPP users & their access rights

*Accessible only to expert users assigned by industrial partners

Actor - time — location***

@
ON©

THESEUS || &
Digital tools**
Tool 1
e.g. Storage
instructions, handling Tool 2
and maintenance
& —|g
S ———w——
" )
—

** Differentiated role based views (basic vs advanced)
*** Updates allowed to authorized actors only

~ S
------

Tie
Z2 Tsimis Bii=
Pt /& THRACE GROUP
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MFA in THESEUS



MFA for regional
planning in Attica

* Regional planning through MFA-
based scenario analysis

 Align regional strategies with EU,
national and regional policy
frameworks

o THE CHALLENGE

?
|

b A

e Complex and fragmented
material flows

e Limited data and visibility

e Uncertainty in planning
infrastructure and investments

e Policy targets without clear
implementation pathways

9 MEA ANALYSIS

Maps regional material flows
(stocks, inflows, outflows)

Identifies hotspots, leakages
and opportunities

Develops policy-based
scenarios aligned with
EU and national policies

Supports evidence-based
decision-making

a5

e THE IMPACT

&

/\/' Better regional matching &
investment decisions

@ Optimized infrastructure
and resource use

&Y  |ncreased circularity and
high-value recovery

g
[P

|||JJ

Stronger alignment with
= EU and national policies

9 a Transition towards resilient,

low-carbon regional systems

¥
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Policy relevance & policy measures for Attica

Local Strategies and Relevant Plans

*Attica Regional Operational Programme 2021-2027
(MEN Attikng 2021-2027)

*Athens Climate Action Plan (Municipality of Athens,
June 2022)

*Mission Label — Climate-Neutral and Smart Cities
(Athens)

*Sustainable Urban Mobility Plans (SUMPs) (2x&6La
Buwowung Aotk Kivntikotntag)

*Climate Change Observatory of the Attica Region
*Other Local Initiatives and Instruments

*Regulatory Plan of Athens-Attica

*Regional Climate Adaptation Plan for Attica
*Regional Waste Management Plan of Attica

*Smart City and Digital Innovation Strategies in Attica
*Regional Innovation and Entrepreneurship Support
Initiatives in Attica

*Sustainable Urban Mobility Plans (SUMPs) in Attica
*Climate and Environmental Monitoring Platforms in
Attica

National Strategies and Relevant Plans

*Operational Programme “Competitiveness”

*National Strategy for Circular Economy

*National Action Plan for Circular Economy

*National Energy and Climate Plan

*National Recovery and Resilience Plan

*National RIS3 Framework and Smart Specialization Priorities
*Additional Sector-Specific National Plans

EU Strategic Frameworks

*EU Circular Economy Action Plan

*European Green Deal

*Next Generation EU and Recovery Instruments

*EU Mission on Climate-Neutral and Smart Cities

Circular Cities and Regions Initiative and Hubs for Circularity
*Other Relevant EU Programs and Networks

S
Mand Cyclin
. at § ta
EXpansioory Dpp Mple .
. lLanary rer; freuse Matiop

Examples of policy measures
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growth with adoption at system level I'JI

Scenario example for Attica region, Greece <

EU: Circular Economy Action Plan,
Ecodesign for Sustainable Products

Regulation — Repair and reuse centers
National: National Strategy & availability increases
Action Plan for Circular Economy, = |nfrastructure establishment Local secondary materials use
National Recovery & Resilience : - -
Plan 4 > More durable products available Primary materials use {,
- Information about secondary Local materials demand {,

Regional: Regional Waste

Management Plan of Attica, Smart

City & Digital Innovation Strategies

in Attica - Matchmaking and second-hand
platforms and markets become Product lifetime T
more popular

materials and repair options widely

Materials import
available due DPP implementation port

Waste generation |,
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THESEUS MFA Projections ]'J.li"

Timeline <~
e Materials flows changes e Evolution of secondary e Operating circular
e Waste generation material availability and economy ecosystem
trends decrease of demand e Circular loops based on
e Infrastucture & e Technology uptake, high value materials
logisitics needs defined solutions scaling functioning across
region

—
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1. INPUTS

©
4
4
S
=

Policy-Driven
Scenarios

EU, National, Regional
Policies & Targets

Investment Needs

Infrastructure, Technologies,
Capacity, Services

EWC Codes

Waste classification
and mapping

Integration of Data

National, Regional &
Facility-level data

{

MFA tool

THESEUS and beyond

MFA-BASED DECISION SUPPORT TOOL

From Data to Insights to Action

2. MFA ENGINE
Modeling Material Flows

/ k)
Ok

» N ®

@ Track stocks, inflows, outflows
and transfers

@ Mass balance calculations
@ Spatial (regional) & temporal analysis

@ Data quality checks

AVAYA

4
2
x

3. ANALYTICS & INSIGHTS

Hotspots Identification

Environmental & system hotspots
in the material flows

Material Scarcity

Criticality & scarcity assessment
of key materials

Predictions of Waste Quantities

Forecast future waste generation
by material & EWC code

Recommender Based
Scoring Feature

Score & rank best options for actions,
technologies & investments

!

= s

4. SCENARIO COMPARISON

Compare Different Scenarios

lI Performance across multiple
policy & investment scenarios

Scenario A | Scenario B| Scenario C

| @ | @ | @

5. DECISION SUPPORT

& OUTPUTS

/i Data-Driven

Recommendations
Evidence-based actions
for policymakers and
stakeholders

» Q Prioritized Investments

#% Recycling Ranked needs &
L e @ @ opportunities
Investment ~ o
ots | @ .
—. 5 Reports & Dashboards
@ €O, 0 === Visual insights,
o Nadiction KPls & indicators
Resource
Scarcity 0 0 . .
: a o‘ Actionable Insights
For circular economy
transition & planning
4

{

ﬂ National

—— Databases

Regional
Databases

— @

! Facility-Level
Data

DATA INTEGRATION LAYER

— 8

External Data
(Statistics, Market,
Technologies)

— &

APIs & Data
Interoperability

(@/ } Transforming data into actionable insights for circular systems and better decisions
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DPP-MFA-Matchmaking: THESEUS circularity
framework

Linking product data, regional insights and actors to drive circularity

DPP Matchmaking MFA
Product data Platform Regional insights

41



THESEUS circularity framework elements

What? How? Who?

DPP MFA

Regional level V4
Product level 4

Decision Level \/ 4

: Composition & Flow mapping &
Information . e
traceability qguantification
Product and life cycle  Hotspots, trends,
Insights insights: repair, reuse, scenario based
end-of-life projection
: System optimisation
. Compliance & . .
Actions P investment & logistics

transparency :
planning

DPP provides information = -

Matchmaking

v/
v/

v

Demand & material
visibility

Matchmaking
opportunities

Business decisions,
supply-demand
alignment
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