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ESPR – Ecodesign for Sustainable Products

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.



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.



• 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. 

DPP characteristics in the ESPR



Consortium – 30 partners
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Sector lead

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

 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 
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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

→provided by initiative owners!
→invited only if they provided at least one entry 
in the IT Architecture area of the framework



9

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

ID Initiative short name ID Initiative short name 

1 atma.io 17 itmatters 

2 BP 18 Peppol  

3 Wordline B-TraaS 19 QI-Digital  

4 CircThread  20 RCS BP  

5 Circular.fashion  21 RR  

6 CYCLANCE  22 Worldline TCS  

7 DDCC  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  

14 eReuseDPP RR 30 TrusTrace  

15 FEDeRATED  31 Vine  

16 GTS  32 ZVEI DPP4.0 

 

DigiPrime

Itmatters

Worldline TCS – Tax 
Control Suite

D3.1: Benchmark of existing DPP-oriented
reference architectures
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Collaborative Initiative for a Standards-based Digital Product Passport for 
Stakeholder-Specific Sharing of Product Data for a Circular Economy

Lessons Learnt:

 Variety of approaches and lack of a 

dominating approach.

 Stakeholders developing DPP-initiatives. 

 Centralized vs. Decentralized approach.

Recommendations and outcomes

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

User Stories
DPP system architecture
UNTP DPP vs EU DPP

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
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The DigiPrime project

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 

OBJECTIVE
 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.

➢ 36 European organizations from 11 EU states;

➢ 6 manufacturing sectors;

➢ 25 industrial partners, 18 of which are SMEs; 

➢ 8 research centers and universities.
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Platform Architecture: concept of federation

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.

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

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.
• 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.

OS services
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The DigiPrime Pilots

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. 

2. MECHATRONICS
& ELECTRONICS

E-MOBILITY
SMART MACHINING SYSTEM

1. BATTERIES

E-MOBILITY
RENEWABLE ENERGY SECTOR
RECYCLING&RAW MATERIALS

4. TEXTILE

AUTOMOTIVE
TEXTILE SECTOR

3. COMPOSITES &
TECHNO-POLYMERS

E-MOBILITY
RENEWABLE ENERGY SECTOR
CONSTRUCTION
DESIGN SECTOR
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The DigiPrime Pilots: example pilot 1 - Batteries

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

Characteristics:

• Average life-time 8 years.

• Current cost 150 Euro kWh.
• Residual capacity >80% (24 kWh on average).
• Warranty for manufacturers usually for 5 years (e.g. Tesla, Nissan). 

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

E-mobility

Collection and pack 
dismantling
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VCO – De-and Remanufacturing Data Management and Sharing

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
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VCO – De-and Remanufacturing Data Management and Sharing

A service application for 

boosting a collaborative 

approach between stakeholders 

in the cross-sectorial value-

chain based on the transfer of 

relevant product information

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

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)

Pack data

Usable energy system [kWh]

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
Module data

Number of modules

Cells per module

Electric external connections

Case material

Usable energy system [kWh]

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

Cell data

Cell supplier

Case type

Joining technology

Chemistry

Nominal capacity [Ah]

Nominal energy [Wh]

Maximum voltage [V]

Minimum voltage [V]

Nominal voltage [V]

Battery Data Model
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The pilot circular value chain

Characterize with a 

complete dataset a 

specific automotive 

battery into product 

nominal database 

Disassembly the 

battery using data 

from product 

nominal database 

and exploiting the 

digital twin

Testing the 

modules using 

AI for prediction

Recycling target 

raw materials using 

product nominal 

database 

Testing  and 

remanufacturing 

the BMS using 

DSS service

Re-marketize the 

BMS using demand 

supply matching

Information sharing using the product avatar tool

Decisional step are managed using DSS service

Transport 

assessment through 

the reverse logistic 

service



Product information management – in-use conditions
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Dismantling and 

inspection of the 

battery

Pack 

disassembly

Complete data-flow pilot 1: example

Modules testing 

Second life 

battery 

reassembly

Product information management – nominal information

OS4.3 - 

DSS

OS4.4 

- DT

OS4.2 

- AI

OS4.3 - 

DSS

OS4.3 - PP

VOS3.4 

- DSM



CIRC-eV: Circular Factory for the Electrified Vehicle of the Future 

Second-life stationary
systems (renewable

energy, home, office)

E-mobility
Li-Ion battery pack

Critical raw materials
(Co, Li), Metals (Al, Cu) 

and Polymers.

Pack Collection       

and disassembly
Module 

characterization

Module 

disassembly

Cell testing and 

characterization

Mechanical 

Treatment

Chemical 

Treatment

Module               

Re-assembly

Module  

certification

Materials 

certification

Remanufacturing

Battery cycling and 
testing equipment 
for RUL prediction

Battery module 
disassembly -reassembly

Battery cell case 
cutting

Material shredding 
and separation of 

black mass



© Automotive Parts Remanufacturers Association

APRA Position paper
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➞ Introduction:
➞ Positioning of APRA in Europe and 

Worldwide.

➞ The concept of DPP.

➞ Analysis:
➞ Positioning APRA with respect to 

the DPP: Implications for the 

automotive remanufacturing 

industry.

➞ Expected benefits for the 

remanufacturing industry.

➞ Potential drawbacks.

➞ Recommendations:
➞ Recommendations for policy makers 

towards the implementation.
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