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ESPR — Ecodesign for Sustainable Products

Key actions for circular and sustainable products:

AREEE

Make products Improve products Prevent Promote Set mandatory
greener, circular environmental destruction sustainable requirements for
and energy efficient sustainability information of unsold business green public
through ecodesign for consumers and supply consumer models procurement
requirements chain actors by introducing products

Digital Product Passports

Benefits of sustainable products
Addressing the environmental impact of products throughout their life cycle, will lead to more sustainable,

circular and more resource efficient products in the EU. More sustainable electronics, fumiture, textiles ' Erobeat
ur

and other products will contribute to the resilience of the EU economy.

ESPR
Key Ecodesign product aspects
[ 3 + durability, reliability; reusability;
Ecodesign upgradability;
Requirements + reparability; possibility of maintenance and
- refurbishment;
Art

[ { + presence of substances of concern;

I + energy use or energy efficiency;

Performance Information + resource use or resource efficiency;
requirements requirements * recycled content;
Art. 6 Art. 7 + possibility of remanufacturing and recycling;

+ possibility of recovery of materials;

+ environmental impacts, including carbon and
Digital Product environmental footprint;
passport + expected generation of waste materials.
Art. 8 | oo

ESPR “includes the creation of a digital product passport to electronically register,
process and share product-related information amongst supply chain businesses,

authorities and consumers. This is expected to increase transparency, both for
supply chain businesses and for the general public, and increase efficiencies in
terms of information transfer. In particular, it is likely to help facilitate and
streamline the monitoring and enforcement of the regulation carried out by EU
and Member State authorities. It is also likely to provide a market-intelligence tool
that may be used for revising and refining obligations in the future.
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DPP characteristics in the ESPR

 The DPP will not replace but complement non-digital forms of transmitting
information such as information in the product manual or on a label.

* The DPP should offer free access to data to actors along the entire value chain
including customs authorities. This information must be based on open standards
and inter-operable formats and be machine readable, searchable and structured.

* To balance accessibility and IP protection, DPP will allow differentiated access
depending on the type of information and typology of stakeholders. It is expected
that actors may introduce or update information in the DPP, including, where
needed, the creation of a new DPP.

* To support SME's in filling the digital divide gap, it is expected that DPP-as-a-Service
operators will offer low-cost DPP data storage and access facilities but will not be
allowed to sell, re-use or process data beyond what is necessary.
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DPP characteristics in the ESPR

* A DPP will be specific to the item, batch or product model, depending on the complexity of
the value chain, the size and nature or impacts of the product considered. A DPP can be
assigned to intermediate goods or materials.

* When applicable, the DPP should be easily accessible by scanning a data carrier, such as a
watermark or a QR code. The data carrier should be on the product itself to ensure the
information remains accessible throughout its life cycle.

* To ensure interoperability, the types of permitted data carriers, the data carrier, the unique
product identifier, and unique operator and facility identifiers will be standardized to
guarantee compatibility with external components such as scanning devices.

* The Commission will set up and maintain a product passport registry to, at minimum, store a
record of all data carriers and unique identifiers linked to products placed on the market or
put in service. This registry will be interconnected with the EU Customs Single Window
Certificates Exchange.

* However, the DPP itself should be based on a decentralized data system set up and
maintained by economic actors.
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=) CIRPASS Collaborative Initiative for a Standards-based Digital Product Passport for
= Stakeholder-Specific Sharing of Product Data for a Circular Economy

Consortium — 30 partners O Sector lead

Coordination (technical & administration)
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w) CIRPASS Collaborative Initiative for a Standards-based Digital Product Passport for
= Stakeholder-Specific Sharing of Product Data for a Circular Economy
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w) CIRPASS Collaborative Initiative for a Standards-based Digital Product Passport for
= Stakeholder-Specific Sharing of Product Data for a Circular Economy
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» A unique persistent ID for the product (including batch and/or serialization as
necessary) (1)

» A persistent data carrier (RFID, QR Code, digital watermark, Bluetooth tag, etc.) (2)

» A Digital connector between physical product and the digital place of information
on the product (e.g., URI address) (3)

» An IT architecture for facilitating the data exchange (6) composed of:
- Standardized vocabulary
- Standardized data exchange protocols and formats
- Standardized stakeholder-dependent access mechanisms (read/edit rights)
- Distributed storage of information (in connection with EU dataspaces)
- A stakeholder-dependent interaction layer




CIRPASS Collaborative Initiative for a Standards-based Digital Product Passport for
Stakeholder-Specific Sharing of Product Data for a Circular Economy

» Methodology for initiative selection
» Published dataset of 206 initiatives
» Detailed descriptions for 32 (now 98) pilots

Reference classification framework for mapping DPP-related initiatives

Technical Design section

Type Instance Category
Product ID
> p rovi d e d by i n itiative OW n e I"S | Granularity Model Batch Prod. order Single item
Digital Bluetooth Bar
. . . . T RFID Cod Oth
—invited only if they provided at least one entry o T watermark el code O
ACLIELEICE \achine readable
in the IT Architect fthe f k .
N e rcnitecture area o e Tramewor data carrier
Resolver Yes No
6 Digital ID minting Centralized Decentralized
. S LLUEES Y Data storage location Centralized Decentralized
About CIRPASS. 9 IT 0
L Inroducton and ebjecives... ’ ) e Standardized  Proprietary Data ports Others
11 vg of D3.1 within the CIRPASS 10 architecture: BET
CIRPASS Rt : pata
Digital Product Passport . . transport Data packaging Data transfer API
22 data gathering edure. 15
23 Description of the classfication framework: “Technical Design’ Section ... 18 IT Level Simple Advanced
231 Produt o) 1 architecture:
232 Product Data Carrier H
S P el If advanced Attribute based Role based
D3.1 230 The mArchtne
28 Tooksor Jated it 3 T
Benchmark Of existing 3. Examples of a subset of relevant DPP-oriented 4 architecture: Labelling Enforcement Others
31 List of the 4
S Data use
DPP-oriented Hiowmee ®
. . . . Verifiable
reference architectures PR . o Evidence Blockchain Credentials Others
J 2023 (M4 s : 2 i .
Snrary e 316 cyclance " architecture: [ NPT Wallet Data Ports Others
317 ooce 3 Data mgmt
318 DBICHAN 38 features Data protection PETs Anonymization Others
315 igerime a9
a0 owy a Traceability Tagging (QR, NFC, RFID) Others
311 Essymnt @
sam2 eon .5

3113 EPEAT Ecolabel a8
3114 eReuseDPP 50
3115  FEDERATED 5;

3116 675, 54
3117  itMatters 55
3118  Peppol
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CIRPASS Collaborative Initiative for a Standards-based Digital Product Passport for
Stakeholder-Specific Sharing of Product Data for a Circular Economy

DigiPrime

D3.1: Benchmark of existing DPP-oriented
reference architectures

ID | Initiative short name ID | Initiative short name

1 | atma.io 17 | itmatters

2 | BP 18 | Peppol

3 Wordline B-Traa$S 19 | Ql-Digital

4 | CircThread 20 | RCSBP

5 | Circular.fashion 21 | RR

6 | CYCLANCE 22 | Worldline TCS

7 | bDCC 23 | TextileGenesis

8 | DIBICHAIN 24 | Tings

9 | Digiprime 25 | Tokenized Distributed Ledger

10 | DNV 26 | Toxnot

11 | EasyBat 27 | Worldline TBD

12 | EON 28 | TRACE

13 | EPEAT Ecolabrl 29 | TRICK [tmatters
14 | eReuseDPP RR 30 | TrusTrace

15 FEDeRATED 31 | Vine . ”ie!\as (,,\ Generic services included in all models:
16 | GTS 32 | ZVEIDPP4.0 ottt <

Private cloud
Customized your solution
Get dedicated service support and operation level

Worldline TCS — Tax oo
Control Suite




%) CIRPASS Collaborative Initiative for a Standards-based Digital Product Passport for
Stakeholder-Specific Sharing of Product Data for a Circular Economy

DPP-related initiative carried by
Lessons Learnt:

otrer [N
» Variety of approaches and lack of a

A research organization .

dominating approach.
An EU or member state project consortium _

» Stakeholders developing DPP-initiatives.
A Cross- Sector solution provider (excluding startups) _

» Centralized vs. Decentralized approach. -
A Sector-specific solution provider startup _

An industrial consortium -
Recommendations and outcomes o 2 4 6 8 10 1 1 16

» Need for standards to focus and systematize the initiatives.
» Potential adoption of the CIRPASS reference framework for initiative mapping.

» Customize the suitable granularity levels on a sector-to-sector basis and/or on a
stakeholder-to-stakeholder basis.

» Invite developers to position and map their DPP approach and IT architecture with
respect to a reference framework.

» Monitor and foster the industrial uptake of the promising platforms emerging from
ongoing EU projects.




=) CIRPASS

» User Stories
» DPP system architecture
»UNTP DPP vs EU DPP

And complements other initiatives.

Regulatory passports : UNTP provides the cross-border upstream data
Industry passports : UNTP provides the interoperable cross-industry core.

Upstream traceability and transparency — UN DPP

ital
Market entry & use — EU DPP :E%&::!
UNTP PR )

————
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DPP User Stories

CIRPASS

D3.2
DPP System
Architecture

(Version 1.8)
March 2024

Collaborative Initiative for a Standards-based Digital Product Passport for
Stakeholder-Specific Sharing of Product Data for a Circular Economy

s o s

T — *
T U— o
R n
[E e ————— "
PP —— »
03 Orer 09 sacmten s st conemmir. n
[ ——— o
o g

2.2.3.4 Indicative Tools for the key Steps
Here, we provide an indicative lst of toals for the key steps, which are also presented In Table 1.

Opsnfefing is an open-source tool that handles messy data. It runs as a lava-based web
i ing a dataset, aswell

it from one format to another.

Frotege is & free, open-source platform that provides a suite of tools 1o construct domain
madels and knawledge-based applications with antologies.

CSVZRDF & a streaming/transforming C5 to RDF converter, which can buld resource URls an
the fly, can fix and remap datatypes and can map different groups of values to different RDF
structures.

R2RML Is a mapping language expressing the transition from relational databases to RDF
datasets. RIRML mappings refer to logical tables to retrieve data from & source database.
Those logical tables ROF using asetof

o the logical table Into RDF triples. The R2RML mappings are themselves expressed as RDF
Braphs.

X3ML Framework Is a sulte of tools that Is able to support the data aggregation process by
providing mechanisms of data transformation and URI generation. Mapgings are specified
using the X3ML mapging definition language, which s a declarative, human readable langusge
that supports the cognitive process of 3 mapping. The X3ML Engine s responsible for the
transformations.

Qniep provides a platform and a mapping language that can describe how to generate RDF
data from o of a virtusl

using a virtusl integration approach. This means that the original data reside in their original
data sources and are not transformed or replicated anywhere. They are rather sccessed at
query time. The mapping definitions rely on FZAML language.

KARMA s an information integration tool that enables users to integrate data from a variety
of data sources in various formats, such as relational databases, JSON, XML, CSV and others.
Users describe their mappings based on a target ontology using a user interface that
automates much of the process. The toal also supports the transformation of the data and
their publishing & RDF data.

EARBRE s a llbrary designed to make It easy to consume and produce RDF. It was designed
for use in mixed teams of experienced and inexperienced RDF developers. It is writien in
Obiect Oriented PHP,

RDF sarializar is 2 web service for parsing RDF data and transforming it into other RDF
serlalisation format, including Turtle, RDF/XML, ROF/ISON, N-Triples, and N-Quads.



https://cirpassproject.eu/download/3591/?tmstv=1712162888
https://cirpassproject.eu/download/3603/?tmstv=1712759485
https://www.wto.org/english/tratop_e/msmes_e/presentations_19032024/unece.pdf

The DigiPrime project

@DigiPrime
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» 36 European organizations from 11 EU states;

» 6 manufacturing sectors;

» 25 industrial partners, 18 of which are SMEs;

> 8 research centers and universities.

CALL
H2020-DT-ICT-07- 2018-2019
Digital Manufacturing Platforms for Connected Smart
Factories
BUDGET
Project costs: 19.257.130,00€
Funding: 15.963.173,50€
DURATION
January 2020 — Dec 2023
OBIJECTIVE

To develop a new concept of Circular
Economy digital platform overcoming
current information asymmetry among
value-chain stakeholders, in order to
unlock new circular business models
based on the data-enhanced recovery
and re-use of functions and materials
from high value-added post-use products
with a cross-sectorial approach.
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Qo Platform Architecture: concept of federation
igiPrime

The overall architecture level of the DigiPrime platform includes:

* A Multi-node federation structure, replicable on different existing and new sectorial platform
instances, which will support the future systematic creation of cross-sectorial circular value-chains.

* A Semantic data infrastructure, based on ontological repositories and semantic search, able to
manage and standardize the Babel of information coming from heterogeneous nodes.

* A Data Policy Framework to ensure privacy, security, authentication and authorization policies to
any information shared among registered users.

DigiPrime federated collaboration network
with sector-specific platform instances

Conformance to
regional regulation (!
and cultural norms

Interoperability
services

The Blockchain technology will ensure that data cannot be altered, and will keep track of
any transaction taking place in the platform.
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The DigiPrime platform Services

W 0ighine
&
Value-chain Oriented Services (VCO) and Operational Services (OS).
* VCO services are horizontal services that can be made accessible to other nodes of the federation,
to offer access to information of interest to stakeholders across sectors.

e OS services are vertical services, used by companies internally, mainly to support decision- making
aiming at improving the effectiveness and profitability of the circular business processes.

|'.a | Software Traditional Waste Certification Consumers
\ ! developer manufacturer  producer Recyclers Remanufacturers  Processors ... authority
pEne— N @ o) 3
\ — — | (]
o e & ey O ey =
Value Chain @ — N A/ =
VCO services 0S services
De-Re Manufacturing Pan-European Open Product Avatar | Demand and Supply
Innovation for ing
Co-creation Product conditions
| Material flow monitoring | predictions | Circular production planning

| LCA/LCC - digital workspace

Circular innovation hubs | | Decision Support System - CE | Material testing and
| certification repository

| Demand-Supply matching

Federation |/op APIs

| Barriers and legislation | | Digital Twin

Sustainable Value NTWK /
reverse logistics

Data Access Layer (IDSA Layer + APIs)
SEMANTIC INFRASTRUCTURE

~
o
o
=
w
=
<
o
[T
>
Q
-
o
[=
g
<
a

ONTOLOGY MNG & QUERIES Inference Rules Relational Data Mngmt

e -

(Authentication, Authorisation & Data security and quality)

Data Warehouse Databases File Shares Blockchain Cloud
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The DigiPrime Pilots

@DigiPrime
The platform and the related service applications will be adopted and validated
within the DigiPrime cross-sectorial pilots.

Executing the demonstration experiments for specific use-cases allows to test:
* The interoperability with the company pre-existing ICT infrastructure;
* The continuous interaction with the platform modules and services;

* The generated data to populate the platform for future business cases;
* The industrial feedback for platform maintenance and improvement.

4. TEXTILE %

(Q) AUTOMOTIVE

TEXTILE SECTOR

|

1. BATTERIES (I} e Z

0 E-MOBILITY @%‘m M.-,.@W
0 RENEWABLE ENERGY SECTOR 9 =

RECYCLING&RAW MATERIALS = EDAG E:'/ﬁh \SIEMENS. Games2

o / MPFA . c=reea

>

£/ ﬁ

= ‘ -
ovror O |\ Material Y

< =g

envuobat

ut

Kﬁ.laua amemauau
®

. KINORR-BREMSE

2. MECHATRONICS mg ] 29 ( 3. COMPOSITES &  %e5
& ELECTRONICS % = e .m.n. TECHNO-POLYMERS 230
E-MOBILITY
E-MOBILITY Machmes Constructlon
Q) SMART MACHINING SYSTEM 2 i1 (Q) N )= <O

Rexroth RIVIERASCA DESIGN SECTOR

15



S The DigiPrime Pilots: example pilot 1 - Batteries
igiPrime

Goal: a new process-chain for the re-use of Li-lon battery cells under a circular
economy perspective, with a cross-sectorial approach.

e sl

E-mobility

ollection and pa
dismantling

Characteristics:

* Average life-time 8 years.

e Current cost 150 Euro kWh. . .
» Residual capacity >80% (24 kWh on average). Second-life stationary
*  Warranty for manufacturers usually for 5 years (e.g. Tesla, Nissan). systems (renewable

energy, home, office)
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VCO - De-and Remanufacturing Data Management and Sharing

@DigiPrime

String based and technical files datasets to effectively test the early developments

A service application for
boosting a collaborative
approach between
stakeholders in the
cross-sectorial value-
chain based on the
transfer of relevant
product information

C @ localhost

InfoCircular - DigiPrime

InfoCircular - DigiPrime - Results

Car Brand Car Model Information Type Validated Link

Tesla Model X Cell Chemistry String Based Yes EU k
Tesla Model X Module CAD Technical No EU

Tesla Model S Disassembly Graph Technical Yes rEUse Link
Nissan Leaf Cell Chemistry String Based Yes rEUse Link

17



@DigiPrime

List Battery Module

VCO - De-and Remanufacturing Data Management and Sharing

SHOW OTHER

serialNumber

partnumber

-+ NEW BATTERY MODULE

List Battery Cell

WTCATPECO73 Polimi, Milan (IT)
WTCAIP6CO75 Polimi, Milan (IT)
GSWD10035 Polimi, Milan (IT)
WSIQ1P6C039 Polimi, Milan (IT)
WVCD2P2C857 Polimi, Milan (IT)
WSIQ1P6CO57 Polimi, Milan (IT)
W8IQ1P6CO51 Polimi, Milan (IT)
WVCE2P2C005 Polimi, Milan (IT)
WVCE2P2C015 Polimi, Milan (IT)
WTCATP6C042 Polimi, Milan (IT)
WTCATPEC08S Polimi, Milan (IT)
WTCATP6CO035 Polimi, Milan (IT)

A service application for

Records per page:

boosting a collaborative

approach between stakeholders
in the cross-sectorial value-
chain based on the transfer of
relevant product information

50 - -

GSWD10035_CELL1

GSWD10035_CELL2

GSWD10035_CELL3

GSWD10035_CELL4

GSWD10035_CELLS

GSWD10035_CELLG

GSWD10035_CELL7

GSWD10035_CELLS

GSWD10035_CELLY

GSWD10035_CELL10

GSWD10035_CELL11

GSWD10035_CELL12

=+ NEW BATTERY CELL

Records per page: 50

1-16 of 16

DigiPrime Final Review Meeting, February the 14th-15th, 2024
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VCO - De-and Remanufacturing Data Management and Sharing

@DigiPrime
=7
Battery Data Model

General data
Number of modules
Module Voltage (V)
Module Capacity (Ah)
Cell chemistry
Module Weight (kg)
Module Length (mm)
Module Width (mm)
Module Height (mm)

Module data

Number of modules

Cells per module

Electric external connections

Case material

Usable energy system [kKWh]

Maximum voltage [V]

Minimum voltage [V]

Nominal voltage [V]

Dimension (including brackets and hoses) [mm]
Weight including brackets and hoses [kg]
Cells configuration

Module testing, standard operating sheet
Module testing, electric connections specs

Pack data

Usable energy system [kKWh]

Maximum voltage [V]

Minimum voltage [V]

Nominal voltage [V]

Dimension (including brackets and hoses) [mm]
Weight including brackets [kg]

Cells configuration

Dismantling from the car, standard operating sheet
Battery pack disassembly, standard operating sheet
General data sheet

Cell data

Cell supplier

Case type

Joining technology
Chemistry

Nominal capacity [Ah]
Nominal energy [Wh]
Maximum voltage [V]
Minimum voltage [V]
Nominal voltage [V]
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The pilot circular value chain

@DigiPrime

Information sharing using the product avatar tool P@LLINI CObat &)

Decisional step are managed using DSS service CObat

cobat

Transport
assessment through
the reverse logistic
service

Disassembly the
battery using data
from product
nominal database
and exploiting the
dlgltal twm

Characterize with a
complete dataset a b

specific automotive

battery into product snviiebat
nominal database ove

amiamo Datlamb l
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cobat @)

Universitat Auténoma

envirobat’
Espana
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Testing the
modules using
Al for prediction

Testing and
remanufacturing
the BMS using
DSS service

unB | -
Bl c.repain =IEDAG

de Barcelona

SIEMENS Gamesa @

RENEWABLE ENERGY

[

Recycling target

| raw materials using
product nominal
database

Re-marketize the
| BMS using demand
' supply matching

E:I E-REPAIR
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Complete data-flow pilot 1: example

(S

&
| Product information management — nominal information |
v
v v v v
VOS3.4 | v
Dismantlin P2l abF - DSM Battery
g standard  Nominal . Disassembl Testing std ~ Module, specs.txt
operating  info.txt 0S4.4 | y std operating  nominal
sheet.pdf : 1 -DT operating sheet.pdf  info.txt »

PR AN \ sheet pof : 0S4.3-PP |
Dismantling and-, i o S d life :
inspection of the ™ Pack * " . ek;:z;)trt]eryI ’

:batter)./r d|sassebl Modules testing"’u.,;.,x reassembly |
4 \ .
0S4.3 - A—\
DSS 0S4.3 - :
; DSS
& g u ey
v
Serial; ;
' - Module ;
visual, Disassembl Modules testing Second life Reassiz;fly
electric . Optimal CE y cost.txt serials.txt Iog.json’: suitability.t:’: cost.
inspecitxt strategy.txt . i Module ot :
1y SoH.txt o

—

Product information management — in-use conditions
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CIRC-eV: Circular Factory for the Electrified Vehicle of the Future

oW
D @ ol
ay Critical raw materials

E-mobility

Li-lon battery pack E& Wil
", 5. Pack Collectio Modu | Module Cell testin g
nd disasse! mbly tharacterizatiol disassembly characteri ti

> Treatm;nt >> T‘-I tlf.le( >> crtl:icatllon > (co LI) Metals (AI cu)

and Polymers.

Second-life stationary
systems (renewable
energy, home, office)

Battery cell case
cutting

Battery cycling and
testing equipment
for RUL prediction

Material shredding
and separation of

Battery module
black mass

disassembly -reassembly
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APRA Position paper C-Iprc-l

. europe
apra - Introduction:

—  Positioning of APRA in Europe and
Worldwide.

— The concept of DPP.

REVIEW AND RECOMMENDATIONS ON THE ESPR

A position paper of the Automotive Parts Remanufacturers Association Europe.

.
The purpose of this paper is to: ' °
Revise the ongoing steps towards the introduction of the ESPR and the DPP. I l a yS I S .

Analyse the implications for the remanufacturing industry.

Provide recommendations for an increased acceptance of the DPP by the

— Positioning APRA with respect to
Introduction  ©n the 30th of March 2022 the European Commission has launched a wide-scope Eco- the D P P: I m pI ication S for the

design for Sustainable Products Regulation (ESPR), titled “Proposal for a Regulation
establishing a framework for setting ecodesign requirements for sustainable pro- * L4

ducts and repealing Directive 2009/125/EC” [Brussels, 30.3.2022, COM(2022) 142 final, a utomotlve re m a n ufactu rI ng
2022/0095 (COD)I. According to Page 9 of the ESPR document: “The proposal also in-

cludes the creation of a ital Product Passport to electronically register, process and .

share product-related information amongst supply chain businesses, authorities and I nd u Stry
consumers. This is expected to increase transparency, both for supply chain businesses M
and for the general public, and increase efficiencies in terms of information transfer. In .
particular, it is likely to help facilitate and streamline the monitoring and enforcement of q EX ected beneflts for the
the regulation carried out by EU and Member State authorities. It is also likely to provide p

a market-intelligence tool that may be used for revising and refining obligations in the

" . .
xt(‘i‘crre} presents a list of definitions, among which ‘product passport’ means a set re ma n ufactu rl ng I nd u Stry.

of data specific to a product that includes the information specified in the applicable
delegated act adopted pursuant to Article 4 and that is accessible via electronic means
through a data carrier in accordance with Chapter IIl. Articles 8 to 13 (pg. 54-58) are

peccay ocsedon Dl FrodotPosspore 09 — Potential drawbacks.

In general, the ESPR's objectives are to reduce negative life cycle impacts of products
and improve the functioning of the internal market. It also contributes to EU industrial

.
policy objectives to foster sustainable production, promote supply and demand for q R e CO m m e n d atl O n S hd
sustainable products, and ensure a level playing field for products sold on the internal °
market. ESPR lays down a framework for setting ecodesign requirements based on pro-
duct sustainability and circularity for a broad range of preducts, creating digital product

e — Recommendations for policy makers
towards the implementation.

and other Union pelicies (e.g., the European Green Deal, Industrial Strategy for Europe,
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