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TREASURE PROJECT PRESENTATION

Context and objectives

Paolo ROSSA / POLIMI




Supporting the
transition of the
automotive sector
towards circular
economy

TREASURE

This project has received funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement No 101003587
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TREASURE
* TREASURE is a 3-year- Research and
Innovation Action co-funded by the European FE |
Commission under the H2020 (% 2
programme willing to offer new opportunities 2, 7 () A 0
for testing innovative technologies to make the &8 A
automotive sector more circular. = E QJ—, — 3-_3_-;3;&_@ I~
* TREASURE consortium is coordinated by o S;JPSI
Politecnico di Milano and it is formed by a %\r’
group of 15 organizations from 7 European 0 ‘\Qmm g *
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Objectives

TREASURE

Offering better vehicle-related
economic, environmental and
social performances to all the
end users

Guaranteeing a sustainable use of
raw materials in the automotive
sector, by reducing material supply
risks

Creating new supply chains
around End-of-Life Vehicles
(ELVs), by focusing on a circular
exploitation of raw materials
embedded into cars.

Adopting in practice the circular
economy paradigm in the
automotive sector, by acting as
demonstrators for the
manufacturing sector
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Goals

TREASURE

TREASURE solution can assist both
car parts suppliers and

carmakers in assessing their design
decisions in terms of circularity
level, also considering the effects of
their decisions on EoL processes.

Vice versa, car dismantlers and
shredders could benefit from the
TREASURE solution by knowing
about new design features of cars to
be recycled in order to optimize
their processes.

TREASURE solution will define and
exploit a new sustainability and
circularity assessment methodology
to quantify environmental,
economic, social and CE-related
performances through a set of
dedicated KPIs. Based on these
indicators, the solution moreover
offers an advisory framework that
supports the decision-making
process of designers, recyclers and
dismantlers

TREASURE will support companies
in the automotive sector, by
demonstrating in practice the
benefits that the adoption of the
circular economy paradigm can
provide, both from a

business/supply chain and from a
technological/sustainability point
of view, through the adoption of
Industry 4.0 technologies in ELV
management processes.
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TREASURE is willing to reach three main '
resu]_ts TREASURE

Q Developing a Digital Platform powered by an Al-based
scenario assessment tool providing a digital layer
supporting the information exchange and intelligence for
the development of circular supply chains in the
automotive sector.

e Representing a set of success stories in three key value

chains of the automotive industry, as
dismantlers/shredders, recyclers and manufacturers, by
demonstrating the benefits coming from the adoption of
CE principles in the automotive sector.

Integrating Key Enabling Technologies (KETs)
for the efficient design of car electronics and subsequent
e disassembly and materials recovery.
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Project structure — Work Packages

TREASURE

Ethics requirements

m Project Management

Reference framework definition
Circularity & sustainability assessment methods integration & application
Automotive value chain digitalization

Pilot plants reconfiguration/optimization

m TREASURE platform design, development & integration
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Exploitation, standardization & business model

m Validation & demonstration
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Partners '

TREASURE

+Politecnico di Milano (POLIMI) * EurolEls SAEURCILEDS)
* Nederlandse Organisatie Voor Toegepast Natuurwetenschappelijk Walter Pack SL (WALTER)

Onderzoek (TNO) * Pollini Lorenzo e Figli srl (POLLINI)
* Universidad de Zaragoza (UNIZAR) * SEAT SA (SEAT)
* Scuola universitaria proffesionale della Svizzera italiana (SUPSI) * TXT E-Solutions Spa (TXT)
* Universita degli Studi dell’ Aquila (UNIVAQ) * Industrias Lopez Soriano SA (ILSSA)
* Material Recycling and Sustainability B.V. (MARAS) * Ente Nazionale Italiano di Unificazione (UNI)
* Edgeryders OU (EDGE) * MOV’EO (MOVEO)
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Partners

Politecnico di Milano (POLIMI)

¢

TREASURE

POLITECNICO | Manufacturing Group

'+ MILANO 1863 SCHOOL OF MANAGEMENT

Coordinator
Tasks leader in WP1, WP5,
WP6 and WPS8

Responsible for the “Project Management and
Coordination”, including the coordination among
partners and Advisory board.

POLIMI will apply its strong knowledge in
Industry 4.0 technologies in order to develop,
test and optimize a pilot station dedicated to car
electronics disassembly.

POLIMI will apply its knowledge in Circular
Economy and Circular Business Models in order
to identify and structure potentially new
businesses (and related supply chains) focusing
on car electronics.
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Partners '

Nederlandse Organisatie Voor Toegepast Natuurwetenschappelijk Onderzoek (TNO) TREASURE

. . Within TREASURE, Holst Centre contributes with its
m Innovation expertise in Hybrid Printed Electronics
for Ilfe * Flexible and in-mould structural electronics
* Collaborating with industrial partners from

WP5S leader automotive sector
Tasks leader in WP5 and WP6 * Flexible electronics pre-pilot line
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Partners

v

Universidad de Zaragoza (UNIZAR) ———
o
‘ Instituto Universitario de Investigacién Mixto . IUIMC WI" apply ItS knOWIedge in eCO‘dESign;
CIRCE reusability and recyclability aspects to design and
UniversidadZaragoza validate the corresponding modules of the

TREASURE Platform.

* |UIMC is also in charge of the dissemination,
communication and clustering aspects.

WP3 and WP7 leader
Tasks leader in WP3, WP4,
WP6 and WP7
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Partners

Scuola universitaria proffesionale della Svizzera italiana (SUPSI)

v

TREASURE

University of Applied Sciences and Arts
of Southern Switzerland

SUPSI

WP1 leader
Tasks leader in WP1 and WP2

SUPSI will build a holistic reference architecture
for the whole project dealing with framework,
software and pilots.

SUPSI will target the development and the
consolidation of the sustainability & circularity
assessment and the advisory methodologies.

SUPSI will be engaged in the development of the
eco-design, dismantling and recycling modules
(T4.4) that will integrate the Sustainability
Assessment Application developed in previous
European and national projects: SAM
(Innosuisse) - MANUTELLIGENCE (H2020
proposal ID 636951) - MANUSQUARE (H2020
proposal ID 761145-2).
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Partners '

Universita degli Studi dell’ Aquila (UNIVAQ) TREASURE

* Simulation and lab-scale activities for the
recovery of materials from selected critical
components of cars.

* Reconfiguration of pilot plant, tests and
optimization of the processes on pilot scale.

* Training activities on pilot plant.

i * Exploitation routes: definition of the exploitation
Tasks leader in WPS’ WP6 and strategy, the exploitation of the results to identify

WPS8 the targeted market

* Exploitation plan development, preparation of
blueprint for commercialization of project
results.

* |PR strategy & management

MILANO 1863 SEAT S.A.

s » y = . t
souricnico 1 INKGD L SoReE SUPSI ‘g A @ r@ s oace DOLLINI ’V §TXT @ s o A9 um



Partners

Material Recycling and Sustainability B. V. (MARAS)

v

TREASURE

Material Recycling and Sustaincbiliwg

Tasks leader in WP3
Contributor in WP4 and WP5

Innovative physics-based recycling system
models for the calculation of recycling/recovery
rates (total product and all materials/elements)
and optimization for the system archictecture of
the physical and metallurgical recycling processes
linked to improved disassembly strategy (new
approaches in recycling technology)

Recycling options of conventional versus printed
flexible electronics by defining and exploiting the
recycling process simulations

Digital twins and digitalization of the automotive
recycling system (link design to recycling)

Recycling Labels : physics-based recycling
standards
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Partners

Edgeryders OU (EDGE)

v

TREASURE

EDGE
RYDERS

Tasks leader in WP2 and WP4

EDGE will use Semantic Social Network Analysis
(SSNA) to understand the role of circular
economy focusing on the automotive sector.
With our own unique methodology, we are to
explore how CE plays out in society, economy
and everyday life and the points of view of the
people directly affected by CE.

EDGE will launch online conversations on the
existing Edgeryders platform, outreach and
engagement, community management,
ethnographic coding and technical support.

EDGE will combine and analyse primary and
secondary data gathered from the online
conversations and creating navigable version of
the conversation’s semantic social network
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Partners '

EuroLCDs SIA (EUROLCDS) TREASURE

* EuroLCDs will dismantle displays (current models
and under development) and in first step will
investigate liquid crystal mixture reclaiming
options.

* The remaining parts (e.g. ITO glass, flexible
connectors and PCBs), containing CRMs will be
shipped to partners for extraction. If suitable
quantity of metals is extracted (e.g. Ag, Au, In,

FUROLCDs Sn), they can be processed into PVD sputtering
targets.
Contributor in WP5, WP6 and * Display materials will be manufactured by using
WP7 these targets, and new displays from recovered

metals will be produced at validation stage.
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Partners '
Walter Pack SL (WALTER)

TREASURE

| * Involved in the development of the
WALT&Q :AC K demonstration action 3 and as contributors in

the definition of requirements and specifications.

Contributor in WP5 and WP6
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Partners v

Pollini Lorenzo e Figli srl (POLLINI) TREASURE

AUTODEMOLIZIONE * POLLINI, thanks to its wide computerised

warehouses where it selects and catalogs
automotive components by type and brand of all
rottamiamo per 'ambiente over car m.anu.facturers and its specialized
operators it will supply obsolete parts and

workforce in order to test new disassembly
processes.

Contributor in WP5 and WP6
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Partners

SEAT SA (SEAT)

v

TREASURE

S | ¥
SEAT S.A.

Task leader in WP3
Contributor in WP4, WP5 and
WP6

SEAT will contribute with its expertise analyzing
valuable car parts.

SEAT has been researching the metal
composition of several SEAT models, for
identifying the most valuable car parts in terms
of strategic metal content. The developed
methodology, using Thermodynamic Rarity as
resource use indicator, will be applied in
TREASURE, for feeding the IT tool
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Partners

TXT E-Solutions Spa (TXT)

v

TREASURE

@ TXT

Task leader in WP1 and WP4

* TXT will participate in the platform design,
development & integration.
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Partners

Industrias Lopez Soriano SA (ILSSA)

¢

TREASURE

Task leader in WP3
Contributor in WP5, WP6 and
WP8

To implement improvements in the recovery
processes of materials from treatment.

Accelerate improving the circular economy of
these recovered materials.

Integrate digital technologies in ELV disassembly
and shredders processes to increase circularity
performance and reduce recycling processes
costs considering lower operation time, lower
need for manual work, higher purity levels of
recovered materials and higher process
efficiency.

Update and optimize new material recycling
processes able to recover valuable and critical
materials, other than base metals.
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Partners '

Ente Nazionale Italiano di Unificazione (UNI) TREASURE

* UNI will develop a standardisation strategic plan
integrating project activities and outcomes
spotting future international, European

ﬁ'}q standardization activities (e.g. CEN Workshop
N & o) agreement) and contributing to existing
"‘ U n I standards, whether necessary (e.g. introducing
innovation, contradictory standards ...). The
W vonoormmosne document will codify project innovative metrics,
requirements, methodologies and approaches
resulting from project, focusing on risk

Contributor in WP8 assessment and safety issue. UNI will develop
such document enhancing consortium skills.

* UNI will contribute to dissemination and
exploitation activities enhancing national,
European and International standardization
communities and related experts.
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Partners '

MOV’EO (MOVEO) TREASURE

* MOVEO will support the sharing and spreading of
the project results through our network.

* Coordination of participation in clustering events
and inter-project exchanges.

* Establishment of communication channels with
past and on-going projects, as well as linkages
with EUCAR, EIP Raw Materials and EIT

Task leader in WP7 Manufacturing. Evaluation of impact of

TREASURE recycling technology and philosophy

to other value chains.

collaboration is the driver

* QOrganization of one 3-days workshop and
summer school in M36.
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TREASURE PROJECT PRESENTATION

Cicular web platform

Mattia CALABRESI / TXT




TREASURE

WP4 - TREASURE platiorm design,
development & integration

-
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WP4 - TREASURE platform design, v
development & integration

TREASURE technological solution works as a knowledge catalyst that brings together data coming
from key actors in the automotive value chains, as dismantlers/shredders, recyclers and
manufacturers, used to perform CE assessments. It is designed as a digital toolbox based on
integration of partners applications (MARAS Recycling Simulation Tool, SUPSI GRETA Tool) in an
inclusive platform.

Within TREASURE use case, this solution ingests information coming from IMDS database (through
MISS interface), processes it leveraging on circularity experts' tools according to specific KPIs and
provides aggregated information on:

* Disassembly procedures
* Recycling routes and assessment
* Eco design recommendations

The platform is complemented by the Circular Advisory module that supports BolL and EoL actors in
the decision-making process for each scenario
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WP4 - TREASURE platform design, '

development & integration

TREASURE

TREASURE Web Circularity platform serves as a key technological enabler that
connects the three processes (Disassembly, Recyclability and Eco-Design)
investigated in TREASURE project. The integrated platform is a toolbox made
up of 3 application modules supporting information and knowledge exchange
for both BoL and EolL stakeholders in the automotive sector. For each module,
the industrial partners and demonstrators are supported by circularity
experts in validating TREASURE.

n Circularity expert Platform module

Car
manufacturers

Py F
Circularity
P, Eco-
design ial
recommend matic
ations:
" TReAsURE

/ platfom. kgl
Component ‘_/w@ i "\ Dismantlers and

Dismantii bttt Sk Dot S
Mgﬂmggmtue;!ﬁ T ot Shredders
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Technical Architecture

TREASURE

TREASURE technical architecture Nas been e
. . Platform Modules
established as a web-based multi-layered ;
data-driven platform which can be divided s~ I Tha e
. . C
into three sub-architectures: ' s

* Data Layer, containing components
that manages data flow and
manipulation

Service Layer

SO ; WEA Recycling
Advisory Tool SHE Seriees R aor Simulation Tool
Circularity
Web Platform Cobot Interface GRETA Tool SSNA Tool

.........

 Service Layer responsible for
implementing main functionalities and
related data streams used by Platform
Modules -

. — | Data Layer
» three main Platform Modules (DIS, i
Materials DB " " i
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Disassemblability Module

TREASURE

The Disassemblability Module contributes to improve
timing and cost efficiency in the dismantling process by
supporting two types of EoL actors:

rottamiamo per I'ambiente

INDUSTRIAS
LOPEZ SORIANO

- White collar employees: for efficacy in identifying the
best dismantling route in terms of expenditure and
timing

- Physical operators: as a toolset to improve efficiency by
decreasing costs and speeding up operations by
displaying dismantling AR/3D procedures and, for
certain actions, assistance of a robotic arm, the cobot

Not only the platform displays input information but also

. . TREASURE Plat; -
collects user data both automatically in the form of log, iSadairbint A
timing of dismantling and manually as feedbacks Module

provided by the operator concerning suggestions for
improvements or issues incurred during the procedure.

WEAVR tool for AR/3D
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Recyclability Module

TREASURE

The Recyclability module supports industrial actors and
automotive&WEEE  professionals in  quantifying  the
recycling/recovery rates for the total part/component as well
as for all individual materials/ elements/compounds taking into
consideration different industrial processing infrastructures and ~ Recyeling expert
disassembly levels. The platform displays total and individual
recycling indices based on advanced recycling flowsheet
simulation models, supplied by the Recycling Simulation Tool.

; o .., 2 ’. 2 : ‘ : :.“: I .
+ Industrial process

' TREASURE: Metallurgical Module/Scrap Recycling Model

Recycling
Index

§8isssEsss
[ERERRE R B

According to user’s objective, the data provided by the module L
enables the assessment, quantification and optimisation of & -. .
recycling routes and EoL circularity system and provides Design : :
for Recycling advisory.

TREASURE Platform —

Recyclability Module Recycling Simulation Tool
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Eco-Design Module

TREASURE

The Eco-design Application supports car manufacturers § ‘ ‘v'
and component supplier to improve car parts design

from a CE perspective through the provision of eco- SEAT S.A.

Supplier Car manufacturer

design recommendations, based on evaluation

process performed by dismantlers and recyclers. This
analysis considers data coming from internal sources

cam cm  cam  crm crm
1tq 2tq 3tq 4tq 5tq

(intelligence stored in the Data Lake and feedbacks
collected in the Disassemblability module) integrated

+ @

with information from MISS Database.

Feedbacks Eco-Design Module
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TREASURE Digital Toolbox

TREASURE
Web Circularity Platform
TREASURE GUI is designed with an upper part that is common for W tome  Disdashboard  Advisory  Flowchar

all modules followed by the section related to the specific module.

. . . . . Q Q
The shared section consists in the following elements: % e -
° Home’ Module app"cation’ Advisory and Flowchart buttons Disassemblability module Recyclability module Eco-design module Emi?acicv
Assess disassembly Assess recyclability Assess eco-design Actions
° Search bar tO select a SpeCific car com ponent dashboard ?On:l‘m advisory dashboard tE:(;ﬁLAI advisory dashboard foncd“m advisory -

* User profile type

* Overall score of the car part, divided into specific scores
regarding: 1) Metal use; 2) Plastic use; 3) Disassemblability and
4) Recyclability.

Combimeter
Seat Leon Il

Overall score £ 3 21

Metal use

Plastic use L]
L]

Recyclability
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TREASURE Digital Toolbox

TREASURE
3 categories of users are possible based on the granted W tome  Managerequests My requests
authoring rights:
e The basic user with visualization only mode: the user can .
only see the platform content with no authorization to edit ® f;:‘::’;:ete’
e The editor mode: enables the user not only to visualize the T ——
information but also to add new content on specific platform & AUTHOR Mark Brown
sections by clicking on the “Edit” button
e The moderator mode: the user can approve or reject the
data provided by the editor, leaving feedback in case of non-
approval « Combimeter
Overall score * ok
Disassemblability .}
Recyclability L)
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TREASURE Digital Toolbox

TREASURE

Disassemblability Module

@rials composition (%) Materials cost (€) \

The Disassemblability Module provides the following information based on
the analysis performed in T3.2:

* Materials classification in the following categories and respective
economic value: Ferrous metal, Non-ferrous metal (both including and
excluding Aluminum) and Other. \

Other
045

¢ Disassembly metrics: Disassembly time Manual only = Disassembly metrics
* Disassembly time for Disassembly Level 1 and 2 v Q
* Disassembly cost i S =
* The market value of the car part if it were new. 9 j
* Disassembly difficulty of Levels 1 and 2 classified as High / Medium /Low
. . ﬁaedbackforrecyclers Dissssembly & recycling route R‘LHN
* Cobot metrics for Level 3 disassembly of PCB
Feedback
* Feedbacks for recyclers
\_ J
I o — W o MPA o oo = ‘ - B3 ;
TNO {4 ~ W maras@ il BOLLINE = | T T T AR uni
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TREASURE Digital Toolbox

TREASURE
Disassemblability Advisory Module RN PR———
It provides intelligence on critical metals to extract according to a = —
prioritization calculated from specific KPIs related to: | —
* the disassembly process: operation time and cost (actualized for -
specific hourly/rate); -
. L e - ®
* the car component composition: material mass, recovery rate, o
thermodynamic rarity and market value of the removed part/s at
:
material level
An additional analysis is provided via chart comparing thermodynamic e
rarity and revenue, based on parameters defined by the user
® Scuola universitaria professienale '- 7‘ > cad B uronemeriziows - jca
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TREASURE Digital Toolbox

TREASURE

Recyclability Module

The Recyclability Module provides the following information:

* Total recycling rate (%) visualized by the Recycling index of the car part as a whole
(%), as a function of the recycling objective (total, ferrous metal, CRM, organics etc)

* Individual material recycling rate of all materials/elements/compounds included in
the car part in % (also available in mass) — visualized by Material Recycling Flower (%)

* Energy recovery in MWh/t of feed or per car part

* Assessment based on full compositional detail - composition build-up depicted in
major categories/classes (depth of composition maintained in calculations): Cu,
Ferrous, Light Metals (incl oxides), PMs/PGMs, REEs, Other metals (incl. Oxides),
Organics, Anorganics/others

* Recommendations and Advisory on most optimal recycling flowsheet architecture (as
a function of recycling objective), advisory for disassembly & Design for Recycling for
each unique design/part

Total recycling rate

\_

( General composition build-up \

J

-

Recycling in

terms of CE Recycling of PCB parts in CU
recycling processing route
products 25.5% of total

1. Closed loop CPE -
high quality products
which can go straight
back ito part or
product

route
Valuable metals

Recycling of ferrous part in sm)

processing
0.2% of total

Steel processing
Iron alloy

Individual recycling rates
Recovery rate by metal

.....
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TREASURE Digital Toolbox

TREASURE

Recyclability Advisory Module

Combimeter

Seat Leon I|

It p rOVid es aran ki ng Of m Ost conven i e nt re Cyc I ad bi | ity ro utes Sta rti ng fro m Determine which combination of disassembly path and recycling process to implement (from component to material)

the analysis performed by the Recycling Simulation Tool and further P o (T e
complemented by a socio-economic impact assessment. Regarding the o7 wmin o | osesment g ot oy
latter, the social analysis measures the effect of the decision to avoid ' ° w7 2 - =
material extraction while the economic study refers to the possible . . - ®

revenues that this process can generate.

Graphical integration approach

A graphical representation has been added in the form of a 3D chart that

enables the user to understand at a glance the impact of selected :
disassembly and recycling routes in the three domains (environmental, E .
social and economic). % -
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TREASURE Digital Toolbox

TREASURE
ECO—design Module Top 5 metals Aeble
By weight -m By thermodynamic rarity -DETAILS R

The Eco-Design Module provides the following information:
*Ranking of 5 top metals by weight and thermodynamic rarity based on:

*World recycling rates

*Demand with respect to annual production o ¥
*Supply risk
*SMI (Strategic Metal Index)
*Main country producer and producing share Plastic characterization
*Plastic characterization by % share and mass
*Disassembly metrics by time and level . ;
*Recommendations to Bol actors to improve car part design for disassembly (DfD) ¥ :
and Design for Recycling (DfR) (on basis of unique recycling fingerprint and
pinpointing/quantification of hot-spots by Recycling Simulation Model)
The module is complemented by SSNA Tool, a software application which provides s ez o 7
ethnographers and other qualitative researchers with an easy interface to explore «eos o iy v '
semantic social networks U
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TREASURE Digital Toolbox

TREASURE

Eco-Design Advisory Module

It enables users to compare different scenarios concerning car part design in osde

terms of sustainability and circularity with the goal to support car manufacturer ey s o s
in the decision making process. The Eco-design advisory platform is split in 2 ™
sections:

Step 2: Generation of specific eco-design guidelines and prioritization

* the first is assigned to provide key information related to the existing design
examining its compliance to specific guidelines in terms of disassembly and
recyclability;

* the second is focused on showing the sustainability and circularity analyses
performed using GRETA* Tool; a comparison of the selected scenarios is
shown with a radar chart with the possibility to include comments/notes —
inserted by the user in GRETA 7

*GRETA is a web application designed to assess the sustainability and circularity v
performances of products and processes in manufacturing contexts. It offers
diagnostic and advisory functionalities, enabling users to optimize their
manufacturing practices and make data-driven decisions.
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DEMO v

TREASURE

* Demo Storyboard of the Combi pilot case:

 Eol user: . _
* Using the Disassemblability module, the dismantler white collar employee selects the

component to disassemble (with the previous support of the advisory for the car part [&
ranking) according to time and costs metrics ‘

* The dismantling operator uses the 3D application partially supported by the cobot, §
providing feedbacks

* The best recyclabing processing flowsheet is identified through the Recyclability module
based on the Recycling Simulation Models providing individual materials recovery rates
and energy and exergy balance and EoL LCA detail for each unique
design/part, complemented by the socio-economic impact assessment

* BolL user:

assessment of the design compliance to recyclability and disassembly guidelines)
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TREASURE PROJECT PRESENTATION®

Eco design assessment & advisory tool presentation

Ludovica ROSSI / SUPSI
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A web application for GREen TArgets

%o%%) GREen TArgets
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What is GRETA?

TREASURE

GRETA is a web application designed to assess the sustainability and circularity performances of
products and processes in manufacturing contexts. It offers diagnostic and advisory
functionalities, enabling users to optimize their manufacturing practices and make data-driven

decisions.
Results of LCA, LCC assessments RADAR chart for scenarios comparison
eutrophication: freshwater
oo ecotoxicity: freshwater, organics water use
75%:
human toxicity: non-carcinogenic photechemical oxidant formation: human health
50%
@ PET Heater (LCA + LCC)
e climate change human toxicity: carcinogenic @ ABS Heater (LCA + LCC)
[ ]
0%
energy resources: non-renewable ‘acidiﬁcation
-25% : . — T - T T
‘»'*‘& o .
o e >
o ' material resources: metals/minerals land use
ozone depletion
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GRETA Features \ 4

TREASURE
« LCA, LCC, SLCA and CE assessments

» Different assessment subjects: product, process, machine, production line, and company
« Sustainability reporting compliant with GHG protocol
* Real-time comparison between different alternatives of product

« Easy integration with real production environments via remote services (loTs, middleware,
REST services, etc.)

« Possible integration with legacy systems (ERP, PPS, etc.) and external applications (DPP,
project platforms, etc.)

* Reporting functionalities

* OpenLCA models importing

* BoM standard files importing

« Authenticated REST APIs web services for allowing third-party applications to exploit GRETA

* Multi-domain solution and data isolation to ensure data confidentiality




Why do we need GRETA?

TREASURE

GRETA Existing Tools

No sustainability skills required

Sustainability skills

Methodology Based on 1SO14040

Performances Assessments take few seconds

Comparison Real-time comparison between scenarios

Report Valuable comparison result report

Inventory data can be gathered from real

Data collection . . )
production environment via loT

Integration Web services via APIs

Advisory Al/ML-based advisory functionalities

User can be supported for performing an eco-

Eco-design design approach

Process modelling Model editor not (yet) provided

The user must have sustainability skills
Based on 1ISO14040
Assessments can take several minutes

Comparison between two scenarios can take
several minutes

Comparison result report is often not valuable

Rarely integration with the real production
environment

Web services rarely provided
Advisory functionality rarely provided

Due to performance, it is not always possible to
use them as eco-design tool

Model editor usually provided
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GRETA Users’ journeys v

TREASURE

Sustainability expert - The experts model, by means of existing model editor (like
OpenLCA) all processes, along the life cycle phases, behind a product. By means of
GRETA, the expert can define the customization spaces meant to describe the
production constrains and possible production alternatives (in terms of raw
materials, electricity mixes, transportations, etc.), enabling manufacturers to
optimize their manufacturing practices.

Customer - Manufacturers/designers can use GRETA to assess their own
products/processes/company from a sustainability point of view enabling them to
optimize their manufacturing practices and make data-driven decisions.




Ial
n

The sustainability expert’s journey v

TREASURE

The expert models, from a sustainability perspective, all life cycle processes
behind a product (production, assembly, transport, etc.) by means of existing
modelling editor (like OpenLCA)

01
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The sustainability expert’s journey

TREASURE

The expert models, from a sustainability perspective, all life cycle processes
behind a product (production, assembly, transport, etc.) by means of existing
modelling editor (like OpenLCA)

01

The expert imports all models in GRETA and define the related customization
spaces

[~ i A
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The sustainability expert’s journey '

TREASURE

The expert models, from a sustainability perspective, all life cycle processes

behind a product (production, assembly, transport, etc.) by means of existing
modelling editor (like OpenLCA)

01

The expert imports all models in GRETA and define the related customization
spaces

The expert defines the product alternatives (scenario templates) and make them
available to the customer

esinele ) AMADAC /™ A '@ a2 autooe voLizions =
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The customer’s journey v

TREASURE

The customer selects the scenario template related to the product she/he wants
to customize and evaluates the sustainability aspects

01
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01

The customer’s journey v

TREASURE

The customer selects the scenario template related to the product she/he wants
to customize and evaluates the sustainability aspects

The customer creates different alternatives of the product by customizing them

=‘: A
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The customer’s journey

TREASURE

The customer selects the scenario template related to the product she/he wants
to customize and evaluates the sustainability aspects

01

The customer creates different alternatives of the product by customizing them

The customer executes the sustainability assessments

l"" |
wsonae (S manac o A A4 a)D T — % 9
GRETA




[ 5 !

The customer’s journey

TREASURE

The customer selects the scenario template related to the product she/he wants
to customize and evaluates the sustainability aspects

01

The customer creates different alternatives of the product by customizing them

The customer executes the sustainability assessments

The customer compares the customized product alternatives from a
sustainability perspective, thus making design decisions accordingly
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GRETA Integration in TREASURE
P]_a_tform TREASURE

Scenarios comparison C REFRESH
For each assessment, it is shown the comparison between the reference and best-case scenarios. \

L) CRER SRR (R Refresh button to update scenarios
according to modification in GRETA

[ Reference scenario Best-case scenario

Category 1
7

Link to GRETA to visualize the list of
alternative scenarios available for the
comparison with reference scenario

Category 4 Category 2

Radar chart for LCA, LCC to compare the
performance of the reference scenario
(e.g., current design) with the one of the
best design alternative (selected among
possible alternative design scenarios
modeled in GRETA)

A

Possibility to download report with
resulting impacts for both reference and
best alternative design

v

]
Category 3
&, DOWNLOAD REFERENCE REPORT & DOWNLOAD BEST-CASE REPORT

a0g

Pt )
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GRETA Integration in TREASU
Pl at fo rm TREASURE

Scenarios comparison

For each assessment, it is shown the comparison between the reference and best-case scenarios.

B OPEN SCENARIOS IN GRETA

Realm

A,
‘!; Treasure 9
Link to GRETA to visualize the list of HOME / PROJECTS
alternative scenarios available for the Platform Q
comparison with reference scenario O Projects
. Climate control module - In-Mold Structural Electronics (IMSE) 0
E] B Climate control module - In-Mold Structural Electronics (IMSE) Thu Mar 21 2024 @

AIE Comparisons

Climate control module - conventional electronics 0 “ -
Climate control module - conventional electronics Thu Mar 21 2024
EXPEI’t # elements
Showing 1 to2of 2 results 19 < - >
& Templates

{3 Basic

S Modeled Process...

Phases

Tags

Customization S...

* Q0 0 0

Impact Methodo...
& DO

External integrati...

R

o Remote flows
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ARE YOU INTERESTED IN
TRYING GRETA?

Marzio Sorlini
@ marzio.sorlini@supsi.ch

Giuseppe Landolfi
@ giuseppe landolfi@supsi.ch

Alessandro Fontana
@ alessandro.fontana@supsi.ch
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TREASURE PROJECT PRESENTATION®

Pilot Plant for semi-automated PCBs Disassembly

Lorenzo GANDINI / POLIMI




Losses in end-of-life
vehicles recovery chain
and new technological
solutions

This project has received funding from the European Union's Horizon 2020 research and
innovation programme under grant agreement No 101003587
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Treasure Project

TREASURE

Offering better vehicle-related
economic, environmental and
social performances to all the
end users

Guaranteeing a sustainable use of
raw materials in the automotive
sector, by reducing material supply
risks

Creating new supply chains
around End-of-Life Vehicles
(ELVs), by focusing on a circular
exploitation of raw materials
embedded into cars.

Adopting in practice the circular
economy paradigm in the
automotive sector, by acting as
demonstrators - for the
manufacturing sector




Electronic components in automotive v

industry TREASURE
@' o: -
o fe-0] —
©lage 8] =
+ 15 to 50 electronic * Increasing trend usage ~ * From 30 to 50 percent * Consequent increase in
components of electronic of tge \{cghlcle t?tal demand for CRMs
* About 1.5 Kg within a components CAGR 13,8 production €os _
1.16 tons modern percent * Value of embedded car * Supply chain exposure to
medium-sized car electronics ranging bottlenecks due to lack of raw
realreaaar\\lceerig/e)'rg%?ut 4.249% euro/t based mostly on material supply
0 1% 0. /7770 gold recovery
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Policies Status

* Current ELV recovery processes/EU ELV Directive do
not consider wasted automotive electronics

* Weighted-based approach of the EU ELV Directive,
pushing basic materials recovery

* Information related to generated volumes of wasted
automotive electronics are not available

* ELV reverse logistic chain/recovery technologies are
not ready for managing automotive electronics

* EU CRM Act

* At least 20% of the EU's annual consumption of
CRMs for recycling

* Possibility of new business around ELVs and need of
compliancy
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Need for new technological solutions

* Needed to extract and maximize
embedded value in electronic

SAFETY CAMERA
components Computer
vision and Al [;;;;]

* Need to achieve better material

flow separation to achieve better

recycling performances

. i Coordinates and . Semi-automated

. Capabllllty of recovery of_materlqls = Setection of tarzetl M — . — disassembly of

presenting small ppm using semi components target components

automated solutions

HD CAMERA PCB Operator

* Development of ad-hoc know how

in the context of Treasure Project ‘ l
* Research in different Key Enabling

Technologies to fill the

technological gap

COBOT
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Framework of classification approach

TREASURE

fitEmn it

Create g g N R Image
patches ,, reconstruction

Input image 8 patches Pre-trained Masked patch l

l

= ] — h — -
Cropped

component Resized image Training
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Results of the Treasure project

TREASURE

* Although the presented framework
represents the optimal solution, the problem
of accessing sufficiently large datasets for
training the classifier proved to be critical.

e  For this reason, a hybrid approach combining
both computer vision and artificial
intelligence was chosen to detect relevant
components for disassembly from the PCB.

* The first Al-based solution will focus on
identifying the integrated circuits present on
the board.

 The second solution, based on computer
vision and leveraging the presence of the
operator to filter out any false positives, will
concentrate on identifying tantalum
capacitors.
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Cobot Disassembly of SMD components '

TREASURE
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Human Robotic Collaboration

TREASURE

Detected hand Optical Marker

®*  While the cobot is capable of handling potential
impacts with the operator, when equipped with a
dangerous tool, it requires additional precautions
to ensure safe operation with the operator.

* This prompted in devising an innovative solution
that could mitigate the risks introduced by the
presence of a potentially dangerous tool

* Computer vision and Al approach developed in
collaboration with SUPSI to detect the operator’s
hand and the work area of the cobot
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Human Robotic Collaboration

TREASURE
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TREASURE PROJECT PRESENTATION

State of the art of critical raw materials assessment
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Introduction

Critical Raw Materials (CRMs) can be defined as materials that are necessary or extremely
relevant for industry and/or society but whose usage may expose to significant risks [1][2][3].

“If you can’t
measure it,

you can’t
manage it”

Tools and methodologies for criticality assessment




Existing tools and methodologies
for CRMs assessment
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Differences in conceiving
the criticality concept even
at ontological level

[1] Exergy
(kwh)

Real exergy cost
needed to extract

Literature is unstructured

and very confused

. 141

Xc (Thanatia) X, (Mine) X (Benefic.)
Ore grade 4
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Research Objective

the current state of the art of this knowledge domain.

concepts of criticality and environmental sustainability.

Originality: No previous review about criticality assessment tools and methodologies
has ever been so extensive and with a so strong focus on the connection between
criticality and environmental sustainability.

Benefits: The resulting map may support interested actors in orienting themselves
inside criticality assessment domain. This and further reviews may support in
structuring better the literature and contribute the systematization of the selection
and development of criticality assessment methods.
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A total of 107 different tools and methodologies was identified and classified by means

of systematic literature review methodology

Criticality Scope Considered criticality Model Typology Criticality criteria Consideration of Consideration of
dimensions Environmental circularity aspects and
sustainability practices




Results
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Lack of focus at company level: Big emphasis at world and
country level. Only 7 artifacts out of 107 were meant to
support companies.

Most considered criticality dimensions: (i) Unavailability risk
(102 times); (ii) Economic impact (42 times); (iii)
Environmental impacts (33 times).

Criteria to determine criticality: most artifacts consider a
relative concept of criticality (benchmarking 54 times). Several
others consider an absolute concept (threshold 6 times,
clustering 27 times).

Circularity aspects: almost exclusively considered as a
parameter offsetting unavailability risk.
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criticality

Environmental impacts as influencing

PR R RN R e social acceptability and unavailability

risk

directly influencing criticality

* In 19 cases out 33, environmental * Environmental country risk:
impacts is considered as a main measurement of the risk of supply
criticality dimension, but why?? restrictions due to environmental

regulations in the considered country.
* Application of ReCiPe model is
suggested several times, exploiting * Etc..
Ecoinvent database.

* Etc... 8
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Strong focus on energy sector. Other sectors where CRMs are
strategic are overlooked.

Big (even ontological) differences and inconsistencies around
criticality concepts among different works.

Most tools and models are mathematically and conceptually
simple.

There are different attempts of integrating criticality assessment
with LCA or LCSA methodologies. Typically, the study is purely
methodological. Criticality is often considered as an additional end-
point. Thus, the baseline is considering criticality as a component of
the overall sustainability concept.




Future steps
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Different contexts and needs call for customisation of assessment methodologies.

Literature is greatly unstructured and confused. It is suggested creating accepted guidelines for the
development of criticality assessment methodologies.

Need for a theoretical framework for the concept of criticality.

Which of the following is more valuable?
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THANK YOU!
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TREASURE project
Spring School

TREASURE standardization activities:

a support in the development of a future digital product
passport for printed circuit boards (PCBs)

Cristina Di Maria — Research Project Manager

UNI Ente Italiano di Normazione
Paris, 24th — 26th April 2024
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TREASURE standardization activities '

TREASURE
nnovation STATE OF THE ART NEED ASSESSMENT STRATEGIC ROADMAP /
ANALYSIS: AND GAP ANALYSIS: CWA:
Standards
Which are the » What's missing in » How can we transfer to
standards relevant for standards? the market the output of
Market the project? the project?
D8.4 Standardization toolkit (M24, D8.5 Strategic standardization roadmap and
completed) CWA (M36, May 2024)
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STATE OF THE ART ANALYSIS:

Which are the standards relevant for the project?
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Standards Mapping: methodology v

TREASURE

* Analysis of the relevant Legislative Framework -> Directive on waste electrical and electronic
equipment (WEEE) and Directive on end-of life vehicles - Commission Statements
 Review of the CENELEC TC 111 TX Environment working programme

To deal with environmental aspects for electrical and electronic products and systems. To promote activities in CENELEC relevant to reducing detrimental impacts of electrotechnical
activities/products/systems on the natural environment (In this context "reducing" means a process of continual environment improvement aimed towards an optimum balance with social, economic,
safety and performance requirements). To enhance CENELEC's environmental links with the European legal framework, particularly in the context of standardization aspects of EU environmental
regulations and directives. To prepare the necessary standards framework and in co-operation with other CENELEC Technical Bodies co-ordinate the development of, or when necessary produce, the
needed standardization deliverables. Product TCs remain autonomous in dealing with environmental aspects relevant to the products included in their scope.

-> Are there any standard potentially applicable to the automotive sector?

All phases covered (from design to reuse and recycle)

« Check DIN standards (recovery of car electronics) -> given the relevance of the sector for the
German economy

* Horizontal topics: LCA/LCC -> mapped standards LCC methodology (although not in the
automotive sector)

 Check standards by CEN SS 26 Environmental management and ISO TC 323 — Circular
Economy

« Partner survey -> validation by consortium partners
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Overall, 86 standards were mapped, of which 72% “current” and 28% “work in progress”. Most of these

standards relate to sectors different from the automotive. The standards cover the following Areas:

Area Definition (from ISO catalog when available)
Design stage of information development that is concerned with determining what information for users will be
provided in a product and what the nature of the information will be (SOURCE: ISO/IEC 26514:2008)
Deployment phase of a project in which a system is put into operation and cutover issues are resolved
[SOURCE: 1SO/IEC/IEEE 24765:2017(en), 3.1113]. Or
process to bring entities or resources into effective action
Assembly number of component parts fitted together to perform a specific function
150 10209:2022(en), 3.1.8
Use activity that the user may perform with or on the product during its whole life cycle
Usea covers the intended use and the reasonably foreseeable misuse in normal and reasonably foresesable
conditions of use. [SOURCE: ISO 10203:2022(en), 3.14.45]
Reuse activity of recovering components and materials for further use without reprocessing
150 21070:2017(en), 3.1.6
Disassembly process whereby a product is taken apart in such a way that it could subsequently be reassembled and
made operational. [SOURCE: IEC 62542:2013, 6.1]
Substance -
determination
Recover of CRMs List published by EC
Recycling any recovery operation by which waste materials are reprocessed into products, materials or substances
whether for the original or other purposes. [SOURCE: 1S0/TS 21929-2:2015(en), 3.33]
Traceability ability to trace the origin, processing history, application, distribution or place of materials or products
systems under consideration. [SOURCE: I1SO 23664:2021(en), 3.22]
Circular Economy | organisation's approach to achieve circular economy goals
strategy
Data exhange template/format which presents standardized and trustworthy information on the circularity aspects of a
format product
Life-cycle consecutive and interlinked stages of a product system, from raw material to acquisition or generation
from natural resources to final dispasition [SOURCE: IS0 14040:2006, definition 3.1]
Security, privacy Security any of a variety of procedures used to ensure that information exchange is guarded to prevent
and ethics disclosure to unauthorized individuals. Security measures are intended to prevent disclosure of sensitive
information even to those who have valid access to the communication network.
Privacy: right of individuals to control or influence what information related to them may be collected and
stored and by whom and to whom that information may be disclosed [SOURCE: 150 7498-2, 3.3.43]
Decision support Includes tools and standards that help the different actors in taking decisions.
[framework
Waste Waste generation: any residue of a production operation, transformation or use, any substance, material,
management product that its holder intends for disposal. [SOURCE: ISO 22716:2007{en), 2.36]
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TREASURE

D8.4: Standardization Toolkit

04/08/2023 (M27)

Authors: Cristina Di Maria, Giovanni Micciché, Viviana Buscemi, Adriano
Ferrara, Elena Mocchio, Federica Fugaroli (UNT)

This preject has recerved fendimg frvm the Evropesn Union's Horizom 2020 1
ond No 101003387

https://www.treasureproject.eu/resources/

MILANO 1863

. > ‘ InUTUto Univeriitario de Imveitigacion Mado della Svizzera italiana
POLITECNICO m b b SUPSI

Scuola universitaria professionale

UniversidadZaragoza

MARAS @

Motenal Recyeing and Susoiobaty

EDGE
RYDERS

r i
WALTER

EuroLCDs

>
PACK

AuvocEMoLuIz i

rottamiamo per I'ambiente

) O N

T (S) 1850

A8 uni

-

N PO FATTD BENE

MOVz



Standards Mapping: next step

TREASURE

Updating the mapping

Dataset
(DPP standards) ahess

~ 100 Filters Direct link
standards

STANDARD REFERENCE

EN 62542:2013 ; i i ization for electrical and electronic products and systems - Glossary of terms IEC 62542:2013 specifies ger|Decision support framework
EN IEC 62430:2019 i nscious design (ECD) - Principles, requi and guidance 2019 [IEC 62430:2019 describes pr|Design

Quantification and communication of Carbon FootPRINT and GHG emission redumans/avmded
emissions from electric and electronic products and systems - Principles,

in]Product category rules for lfe cycle assessments of electronic and electrical products and systems___[2019_[This document defines prod] Life-cycle O e n R e s e a r Ch T o OI in P OW e r BI
Product category rules for lfe cycle assessment of electrical and electronic products and systems. __|2023 Life-cycle p

in]Collection, logisics & Treatment T WEEE - Part T General reatment requirements 13014 Tis European Sandard s Waste

in]Collection, logistics & treatme for WEEE-Part 3-1 fon for de-pollution - Gener[2015__[This Technical {Waste

in|Collection, logistics & treatment requi for WEEE - Part 4 on for the collection and logi{2017 | This Technical on JWaste

.cein]Collection, logistics & Treatment requirements for WEEE - Part 5: Specification for the final treatment of {2017 |This Technical Specification 4 Recover of CRMs

htpswebstore ecch]Deermination ofcrtin substances n electrotechnical poducts  Part 2 isassembly,dijontment and2021.__[This part of EC 62321 provifDiassembly

EN 50581:2012 Ted ion for the assessment of electrical and i with respect to the ref2012__|This European Standard
EN IEC 63000:2018 ein|Technical documentation for the assessment of electrical and electronic products with respect to the re42018 | This Standard specifies the tifitahdedstentatatioto be com stance restrictions. A examp|e

PrENIEC63372 Circular Economy strategy

EN 50693:2019

[prEN IEC 63366:2023
EN 50625-1:2014

[CLC/TS 50625-3-1:2015
[CLC/TS 50625-4:2017
CLC/TS 50625-5:2017

EN 62321-1:2013 |https://mycatalogo.cein|Determination of certain substances in electrotechnical products - Part 1: Introduction and overview 2013 [This first edition of Standard Sdy$EMGR3Mitdrin inptiotial replace

[rEN EC 62321-10:2020 | httpss//webstore.jec.ch|Determination of certain substances in electrotechnical products - art 10: Polycyclic aromati hydrocar ) i )
[prEN IEC 62321-11:2022 Determination of certain substances in electrotechnical products - is (2- [This part of IEC 62321 specif| Substance determination / - ANucipating s>arety issues at tne pvesign sStage or
[prEN IEC 62321-12:2022 Determination of certain substances in electrotechnical products - i inati 1EC 62321-12:2023 specifies |Substance determination ; AS i NA NAno Product Development

prEN EC62321-13 Determination of certain substances i electrotechnical products - Part 13: Bisphenol A n plastics by g Part 3-Lof IEC 62321 descrif/Substance determination L

prEN EC 6232131 https://webstore iec.ch|DETERMINATION OF CERTAIN SUBSTANCES IN ELECTROTECHNICAL PRODUCTS - Part 3-1: Elemental Scre] 3- 2013 describelSttm taneerdngeamiatioo five subltances, spec , i i i i i i ical products,using th ol Awdioa tRomefnatkit

[prEN 50419:2021 Marking of electrical and electronic equipment (EEE) in respect to separate collection of waste EEE (WE [This document specifies a m| Marking
EN 50419:2006 | ein| Marking of electrical and electronic equipment in accordance with Artile 11(2) of Directive 2002/96/EC [This Standard specifies how [tarikglectrical and electronic eduipment falling within the scopgaiaai 96/EC on waste electrical and electronic equipment (WEEE).
o
EN IEC 62474:2019 https://mycatalogo.cein|Material declaration for products of and for the electrotechnical industry procedure, contentand | Material declaration STANDARD NUMBER EUROPEAN COMMITTEE NATIONAL COMMITTEE
EN IEC 62474:2019/A1:2021 |https://mycatalogo.cein] Material dedration for products of and for the electrotechnical industry [This Standard is a Variant to|IFa Xi6242d:2004, which specifies the procedy#fcontent and form of material declarations fONgoducts and accessories of organis 20 1Y hain o 3 B cone e
EN 50614:2020 https://mycatalogo.cein|Requirements for the preparing for re-use of waste electrical and electronic equipment [This document i applicable [Re-use Ex ecte d ik e Gt
rEN 50614 Requirements for the preparing for re-use of waste electrical and electronic equipment [This document i applicable [Re-use p e Uit
EC 60300332017 e anne umT
EC 60300-3-3:2017 https://webstorejec.ch/Dependability management - Part 3-3: Application guide - Life cycle costing 17] general Life-cycle - na conss unict
y May o
UNIEN IS0 15663:2021 _|n/o/UNI1609469/uni- |Petroleum, petrochenical and natural gas industries - Life cycle costing Cost management within _|Life-cycle Ve na unieT
150 19008:2016 describes
UNI EN 150 19008:2018 _https://store.uni.com/e|Standard cost coding system for oil and gas production and processing facilties costcodine |Life-cydle
Buildings and constructed assets — Service life planning — Part 5: Life-cycle costing Introduction = - - =
150 15686-5:2017 lttosi/ v iso,orplob) 2017|0bjectives Lite-cyde o trelogy esmrements OSO/TR 2 SpraRcatonol dhrarires o hject s bqud daperions by st il
[Sets outa process for e Frrorihony - Wbt rcstimring (SLRS)
AS/NZS 4536:1999 https: tandards|Life cycle costing — An application guide 1999|cycle costing of a product as|Life-cycle
1SO0/FDIS 20468-8 ed.1- Guidelines for performance evaluation of treatment fes for water reuse systems — Part8: This document provides ffe- . s current
id.77418 - Evaluation of treatment systems based on life cycle cost 2022]cycle cost (LCC) Life-cycle v
L]
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TREASURE

STATE OF THE ART ANALYSIS:

A focus on CRM
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EU Legislative context f

TREASURE
European Critical Raw Materials Act
2030 benchmarks for strategic raw materials:
EU EXTRACTION EU PROCESSING EU RECYCLING EXTERNAL SOURCES
|dentified 34 CRM, of which 16 ‘strategic’
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Standardisation context

Position Paper TREASURE
CEN and CENELE_C response to
e eeese el - Encourage the EC to boost standardization
June 2023 activities in critical raw materials and to
o work with CEN and CENELEC to develop these
=4 CENELEC R - wncLink
= L European standards;
gﬁ:caal?c:a:iN;;.tEe(ji::ﬁzr:se to European Commission proposal for ° Agree on a joint ACtion Plan supporting
necessary standardization activities,
= = 34 National Standardization bodies _ ry _ _ . .
especially in consideration to international
T standards;

use European Standards, how 1o make the with and what can be
aliocated to support these activities.

* Provide a background on current standardization
activities;

* Request that harmonized standards be used as
the primary route for standardization and that
delegated acts remain a fall back solution.

B CEN Members I CEN Atilatos [l EU nesahbourning countrios
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Standardization current state

TREASURE

CEN/TC 132 Aluminium and aluminium alloys

CEN/TC 133 Copper and copper alloys

CEN/TC 459 European Committee for Iron and Steel Standardization
CEN/SS M14 Nickel

. — | CEN CLC/JTC 10 Energy-related products. Material Efficiency Aspects for Ecodesign
CLC/TR 45550:2020 Definitions related to material efficiency

UNI CEI EN 45552:2020 General method for the assessment of the durability of energy-related products

UNI CEI EN 45553:2021 General method for the assessment of the ability to remanufacture energy-related products

UNI CEI EN 45554:2020 General methods for the assessment of the ability to repair, reuse and upgrade energy-related products

UNI CEI EN 45555:2020 General methods for assessing the recyclability and recoverability of energy-related products

UNI CEI EN 45556:2019 General method for assessing the proportion of reused components in energy-related products

UNI CEI EN 45557:2020 General method for assessing the proportion of recycled material content in energy-related products

UNI CEI EN 45558:2021 General method to declare the use of critical raw materials in energy-related products

UNI CEI EN 45559:2021 Methods for providing information relating to material efficiency aspects of energy-related products

According to Standardisation Request M/543, it is necessary to consider "Use and recyclability of EU-critical raw materials as

listed by the European Commission". This standard facilitates this requirement by identifying the appropriate information.

-
x S g s X o movsns e
‘ _ !_M_mmws@ %EERS r@ WALTER PACK mpmg!-;elﬂ-almwt! ﬁ\»j) TXT @ LOPEZ SORIANO '4’ uol

U SIT
i Qt'Ll‘Lui EuroLCDs SEAT S.A.

pr
«) i v ® Scuola universitaria professionale
A // m A chmiua\lenémnmmmumvmm-w della Svizzera italiana

POLITECNICO W SUPSI

MILANO 1863 Zaragoza




Standardization next steps

TREASURE

» To adopt existing ISO documents as European standards and develop
future projects under the Vienna Agreement

CEN/TC 472 Rare earth
- NEW July 2023, DIN proposal

» To mirror the work of ISO/TC 298 ‘Rare Earth’ contributing concretely
to at least 10 SDGs >

©1S0 22444-1:2020

) ) ISO/TC 298 ‘Rare Earth’
Rare earth — Vocabulary — Part 1: Minerals, oxides and other compounds

() IS0 22444-2:2020
Rare earth — Vocabulary — Part 2: Metals and their alloys

ISO/TC 298 Rare earth

) 1S0 22450:2020
Recycling of rare earth elements — Requirements for providing information on industrial waste and end-of-life products

© ISO/TS 22451:2021
Recycling of rare earth elements — Methods for the measurement of rare earth elements in industrial waste and end-of-life products

ISO/TC 345 Specialty metals and
Minerals (AFNOR)

ISO/PC 348 Sustainable Raw Materials (DIN):

_—
) 1S0 22453:2021
Exchange of information on rare earth elements in industrial wastes and end-of-life cycled products

©1S0 22927:2021
Rare earth — Packaging and labelling

) 1S0O 23664:2021
Traceability of rare earths in the supply chain from mine to separated products

This document specifies criteria for sustainable raw materials alon
industry best practices and is intended to be used for mineral-, raw iron-
and non-iron-metals. It is applicable to the full value chain of all raw
materials.

e >
F B s ST w MARAS @) € @ 2 B LLRii = ’ Kv4

UniversidadZaragoza RITA £
5 FUROLCDs
BETAGUILA SEAT S.A.

NS
t
LrxT () s BB UNI

MILANO 1863



TREASURE

STATE OF THE ART ANALYSIS:

A focus on DPP
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EU Legislative context

TREASURE

Making 4
sustainable products
the norm in Europe

The proposal for a new Ecodesign for Sustainable Products
Regulation (ESPR), published on 30 March 2022, is the
cornerstone of the Commission’s approach to more
environmentally sustainable and circular products. The proposal
builds on the existing Ecodesign Directive, which currently only
covers energy-related products.
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The future Digital Product Passport v

Challeng es TREASURE

» Universal readability of product data carriers across product groups
* Integration with existing product information management systems

» Standardised services IT access to retrieve and provide DPP data

« Common and up-to-date definitions and semantics

» Multi-language support in DPP information for multi-country use

» Setting adequate rights and responsibilities for each economic actor
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An example of side activities '

TREASURE

Specific circularity product group information/data standards for circularity will interlink with DPP

High usabilty

Standardisation committee CEN TC
207 (Furniture) and its WG 10 -
(I?eqmre.ments and.tools for furniture — 1= .
circularity) - working on standards for — Reassembly
product aspects under article 5 of the Heepmn
mPR J [
Circularity
* FprEN 17902 on evaluation
metho.d, for dis/reassembly e Receing- _
capability (2024)
€ J By i i — 3 WP pemee = ’ X
L - IO TR —— M o e S 1Y 79 nr @y, @uni
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Standardization activities

TREASURE

e CEN/CLCJTC 24 “DPP” works started on December 2023.
* Next plenary: Summer, 2024

Reference information

1. | Harmonised standard(s) on unique identifiers

2. | Harmonised standard(s) on data carriers and links between physical
product and digital representation

3. | Harmonised standard(s) on access rights management, information,
system security, and business confidentiality

4. | Harmonised standard(s) on interoperability (technical, semantic,
organisation)

5. | Harmonised standard(s) on data processing, data exchange protocols
and data formats

6. | Harmonised standard(s) on data storage, archiving, and data
persistence

7. | Harmonised standard(s) on data authentication, reliability, integrity

December 8. | Standards on APIs for the DPP lifecycle management and December 11?6
searchability
2023 2025 [SC

ISO 59040 Product circularity data sheet

hENs

S )
oo iniens s s W MARAS a2 D& 1 TN == ’ V INDUSTRIAS X next
TNO [ 4 e & MARAS G (@S r@ wairer pack D@LLINI LTXT (L) M ms.. A UNi
b/ SU PSI S rottamiamo per I'ambiente -y e

UniversidadZaragoza L:!!\'Hls‘l: EuroLCDs SEAT S.A.

I
DEGLISTU
DELAQUIL

MILANO 1863



v

TREASURE

STRATEGIC ROADMAP / CWA:
How can we transfer to the market the output of the
project?

7
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CEN WORKSHOP (CEN/WS) CONCEPT ¢

TREASURE
Q Flgxible working platform: ] Rapid elaboration of documents
Light procedures Few physical meetings
Direct and voluntary participation of Work by electronic means encouraged
stakeholders
Participants decide on the working ] ] ]
arrangements 1 Atool to innovate supporting the transferring

of the results of EU funded projects:
Codify the results of a project (Example: Horizon

] Open to any company or organization: 2020, Horizon Europe ...)
Insw.le or outside Europe Share best practice from the experience coming
Public process from projects

== CENELEC

ooooooooooooooo

P = =

SN ® . =

Fiiso ety Scuola universitaria professionale 1 (@

) [ i s . @ EDGE | bl POHLLINI = 7
o m CIRCE RYDERS WALTER PACK :

POLITECNICO Y Universidadzar SUPSI Gy s et S
ARG 138 aragoza bRl EUROLCDs =
it

SEAT S.A.

N
INDUSTRIAS next
TXT @ LOPEZ SORIANO e’ Unl




About CEN | About CENELEC | Contact Us Search Standards

MY EXPERT AREA 2 Q

TREASURE

‘ c EN E LE c EUROPEAN STANDARDIZATION GET INVOLVED AREAS OF WORK NEWS AND EVENTS

FUD B SWLDTIUTLD

A methodology to improve the recyclability rate of Strategic/Critical Metals from car
electronics

|
Transport and Packaging CEN

This CWA is related to two aspects: the identification of Critical Raw Materials (CRMs) embedded in car electronics
and the information sharing among all the actors involved (for several reasons and with different roles) in
automotive supply chains. This CWA defines a method to support all the automotive actors in identifying the
presence of CRMs in car electronics and disassembling/separating/recycling these components in a proper way. The
final aim is improving the recyclability rate of CRMs from cars, create a market for secondary CRMs and reuse CRMs
in new high-value applications (possibly within the automotive sector).

Potential interested stakeholders to be involved in this CEN Workshop are:

Car parts suppliers, car makers, car dismantlers and shredders, academic and research, governmental authorities, non-

governmental organization (NGOs),
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CWA 1in a nutshell

v

TREASURE

 Definition of method to support all the automotive actors in identifying the
presence of SCMs in car electronics, particularly in ECUs, and
disassembling/separating/recycling these components in a proper way. The
final aim is improving the recyclability rate of SCMs from cars, create a market for
secondary SCMs and reuse SCMs in new high-value applications.

* The overall goals:
a) the identification of SCMs embedded ECUs (PCBs);

b) the information sharing among all the actors involved (for several reasons and
with different roles) in automotive supply chains.
This document is intended to be used by car makers, car parts manufactures or suppliers and ELVs managers. It can support the policy makers

in the development of a future digital product passport specific for PCBs and is based on the experience and results developed within

TREASURE project. This activity is coherent with the new version of ELV regulation under development and the current WEEE regulations. Finally,

the procedure could be adoptable by other sectors where the presence of electronics is relevant and SCMs can be recycled and reused.
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CWA Draft Table of content

TREASURE

Introduction

Scope

Normative references

Terms and definitions

List of acronyms

TREASURE project vision

Identification of electronic components

- Variables
* Systemic analysis of disassembly using a value chain perspective
- Disassembly * AnnexA (infor_mative) Identification of future electronics based on in-
- Identification of the level of disassembly to reach Amlo:d eIeCtro.mcs
L ] ] o .1 Introduction
- Identification of the different electronics components inside PCBs A.2 Example state-of-the-art IME parts for automotive
A.3 Material composition
- Disassembly procedure and equipment (function of car) A.4 Automotive IMSE and assemblies
* How to recycle A.5 Potential recycling schemes
- Define requirements of material declaration A.6 Advice

* Annex B (informative) Connection among datasets outside the
TREASURE project
* Bibliography

- Additional useful information for recycling
- Data collection and role of data in CE
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Timeline

TREASURE
We are here

2023-10-23

Draft Agenda for the kick-off meeting of
CEN/WS "TREASURE"”

13 December 2023 Proposal
form
submission

Project plan period for Kick-off commenting

: CWA
. eriod for fea
development draft project meeting P finalisation
plan draft CWA

(mandatory) (voluntary)

THvbria

UNI — Italian mndardmon ‘Body

Open
commenting Open
via Sannio, 2, Milan - Italy

ID meeting: 890 5376 2469
Access code: 310476

Expected
by May

Agenda 09.30 - 14.30 (CEST time)
1. Opening of the meeting (h. 09.30 — 09.35)
2. Roll call of participants (h. 09.35 - 09.40)

3. Adoption of the agenda (h. 09.40 — 09.50

Source: CEN-CENELEC Guide 29 « CEN/CENELEC Workshop Agreements — A rapide way to standardization »
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https://www.treasureproject.eu/ THANK YOU! TREASURE

v Home Project Objectives Partners News.eventsandMedia Resources Newsletter Contact

TREASURE

Supporting the traﬂ! on
of g‘e automot ive sector

t\‘:rds Ci(ﬁculor Economy . o - . .
crlstma.dlmarla@unl.com

( \ \ -
b Y
m CRISTINA DI MARIA

CRM reference person: viviana.buscemi@uni.com

DPP reference person: claudio.perissinotti@uni.com

HorizonTreasure TREASURE HORIZON 2020 : . )
@ CWA reference people: n?ar'o'g"f‘”o_@fm"com',
glovannl.mICCIChe@Unl.Com

N
t
LT (D) . B uni

P =
cuola universi p ofessionale | 4 O AAADACT/ZDN Ve Ffs4d8 0209 aAJ7?  AuToDEMOLIZIONE E V
m - ClRCE i ‘w HYAE r@ WALTER PACK DOLLINI — ’
POLITECNICO L UniversidadZaragoza SU PSI B R EurolCDs SEAT SA

MILANO 1863
DE L'AQUILA



UNI TREASURE Team

TREASURE

« Giovanni MICCICHE’
« Technical Project Manager
« Topics: safety

Adriano FERRARA
Reserach Project Manager
« adriano.ferrara@uni.com

« Elena MOCCHIO

« Head of Innovation &
Development Dpt

+ elena.mocchio@uni.com - giovanni.micciche@uni.com
 Federica FUGAROLI . « Viviana BUSCEMI
-« Ruggero LENSI * Junior Research Project -  Technical Project Manager

Manager

) . ) « Topics: environmental
« federica.fugaroli@uni.com

management
e viviana.buscemi@uni.com

« General Director

e Cristina DI MARIA
» Project Coordinator
e cristina.dimaria@uni.com

* Mario GALLO
» Technical Officer
* mario.gallo@uni.com
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TREASURE PROJECT
PRESENTATION
Ethnographic study presentation

Bojan BOBIC / EDGERYDERS
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collaboration is the driver

Paris Spring School Ethnographic Exercise

|
This project has received funding from the European Union's Horizon

SOOI 2020 rescarch and innovation programme under grant agreement No
101003587




Edgeryders

Who we are and what we do?

e Collective intelligence company, social enterprise and a
research think-tank

e Global network of over 7000 members
e Developing engaged community of experts

next V
e
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Ethnographic research

e Qualitative social science method

e Showing how cultural meaning is formed and experienced
from the perspective of the interlocutors under study

e Helps to understand what people think and feel

e Example: Assumptions that certain phenomena, for example,
car electronics, are green and self-evidently good sustainable
and good

next v
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Ethnographic research

How does it benefit the research?
« Provides a comprehensive understanding
« Unveils hidden meanings and gives nuanced insights

Who can use it and to whom does it serve?
o Researchers across various fields

« Businesses, Policymakers, Non-profit organizations

« Anyone who wants a deeper understanding of human
behavior and cultural influences
D v
RYDERS

llaboration isthe driver ~ all®  TREASURE



Semantic Social Network Analysis (SSNA) &
Visualizations

A tool and method for innovative ethnographic analysis.

Analyzes collected data about a specific topic.

Ethical data collection with informed consent.

Open source softwares - Open Ethnographer, Graphryder,
Tulip

NEXT . v

collaboration isthe driver @@  TREASURE



Semantic Social Network Analysis (SSNA) &
Visualizations

1. Data collection: Gather information from from online and
offsite events, interviews, forum discussions, surveys etc.

2. Data coding: Analyze the collected data to understand the
underlying themes and perspectives.

3. Visualization: Create graphs that map relationships between
ideas and user groups

4. Insights & Value: Gain valuable insights into social
erceptions, trends and behaviours
perceptions, ds a - @

RYDERS
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Paris Spring School Exercise

« Mini-exercise showing how ethnography and network analysis
work together

« Link between broader beliefs and concrete goals and
Initiatives

« The topics mimic those explored in TREASURE project

next v
e
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Data collection

« Data collected through Q&A
on the Edgeryders platform

« Participants answered the
prompts and commented on
each other answers




Data is coded

julien_van_damme5665 2024-03-29 08:41:23 UTC #11 USED CODES:

How can | do something for reducing the waste in the automotive industry ? | have no impact ! Indeed the individual has no DIRECT collective decisions have impact
impact on this matter. But can we doe something INDERCTLY ? Yes | do believe so ! First our own behaviour related to waste and

avoidance of waste contributes. If every-one's buying decision will be driven by production practice considerations the manufacturers will

ensure they have the "most sustainable supply chain". So, no as an individual our action will have (almost) no impact on the industry's ethical consumption
behaviour, but a member of a big group our voice will be heard ! individual indirect impact

consumer power

individual sustainable behavior

structure > agency

daniele_perossa6868 2024-04-05 14:37:18 UTC #12 USED CODES:

| think that individuals, meant as consumers, have the power of awareness. If they are aware of the issues related to waste in automotive, awareness is power

and how they can be tackled, they can influence the industry in pursuing circularity by driving their product purchasing path considering

also circularity aspects related to cars and their components. Furthermore, their own individual behaviours when related to EoL phases

are crucial of circular economy implementation. individual sustainable behavior

consumer power

individuals have power as consumers
life cycle

promoting circularity

shift to circularity

supply responds to demand

elena9983 2024-04-08 10:43:49 UTC #13 USED CODES:
Not much power, as informed choices for concumers are difficult to be done without the support of the industry awareness is power

consumer power



Data is visualized

promoting circularity (9) | by Nica Show | Edit | Annotations | Merge | Copy | Delete

awareness is power (8) by Nica Show | Edit | Annotations | Merge | Copy | Delete

. 79 codes total
« 607 links
« 7 clusters

« coherent communities of
meaning

consumer power (8) by Nica Show | Edit | Annotations | Merge | Copy | Delete

environmental impact (6) by Nica Show | Edit | Annotations | Merge | Copy | Delete

ethical consumption (6) | by Nica Show | Edit | Annotations | Merge | Copy | Delete

individuals have power as consumers (5) | by Nica Show | Edit | Annotations | Merge | Copy | Delete

full circular economy is utopia (4) by Nica Show | Edit | Annotations | Merge | Copy | Delete
policies (4) | by Nica Show | Edit | Annotations | Merge | Copy | Delete

sustainable corporate behavior (4) by Nica Show | Edit | Annotations | Merge | Copy | Delete

individual sustainable behavior (4) by Nica Show | Edit | Annotations | Merge | Copy | Delete

industry reponsibility (3) by Nica Show | Edit | Annotations | Merge | Copy | Delete

supply chain (3) by Nica Show | Edit | Annotations | Merge | Copy | Delete
collective decisions have impact (3) by Nica Show | Edit | Annotations | Merge | Copy | Delete

longer life cycle (3) by Nica Show | Edit | Annotations | Merge | Copy | Delete

supply responds to demand (3) by Nica Show | Edit | Annotations | Merge | Copy | Delete

car sharing (2) by Nica Show | Edit | Annotations | Merge | Copy | Delete

next 7
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agency > structure (2) by Nica Show | Edit | Annotations | Merge | Copy | Delete
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Example: lilac community

Promoting circularity is
connected to three conceptual
nodes:

1. knowledge in the car
industry

2. policies and macro concepts
(e.g. laws and profit)

3. shift to circularity

Y v
EDGE
-ﬁ (1 RYDERS
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Example: blue community

Full circular economy is utopia

e possibilities of sustainable
hehavior

e considerations of mental
and cultural shifts necessary

next v
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Insights and value

Methodologically Conceptually

e Visualizations are followed « Visualizing what concepts
by audits of codes, then people are connecting to
revised visualizations other concepts

e In a multi-stage process « Mapping these resonances
insights from visualizations can inform actionable
are used to produce new recommendations
survey and interview
guestions

next
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Insights and value

There are positive expectations associated with knowledge and expertise
about sustainability in the car industry. Auto manufacturing companies could
consider creating prominent public platforms for sustainability
experts and invest in creating educational campaigns for the
general public

People may consider full circularity utopian and impossible without a major
paradigm shift, but are at the same time see circularity as a spectrum and
are excited about practical measures to move along the spectrum.
This insight can be used to shape awareness-promoting initiatives

People distinguish between recycling and reuse, and reuse is seen more
favorably (this mirrors real findings in our study). A focus on reuse may
prove to be a stronger force in convincing the public that a move towards

circularity is meaningful and something they should participm‘ch -
) 9

role as car consumers

TREASURE



Thank you

Thank you for your time!
Visit our website for more information and to get involved
www.edgeryders.eu
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TREASURE

Thank you for your attention

info@treasureproject.eu

www.treasureproject.eu

Yy 0

@HorizonTreasure TREASURE HORIZON 2020
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