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Workshop
INNOVATION & DIGITALER PRODUKTPASS

Runde 1 Runde 2

* Intro: Kreislaufwirtschaft  Daten im Battery Passport
& EU Okodesign-Verordnung = ,Blick in die Zukunft”?

« 10 R-Strategien der Kreislaufwirtschaft * Interaktion:
+ Blick in die Zukunft « Zirkulire Geschiftsmodelle?
* Interaktion: - Datengrundlage im DPP?
 Zirkuldare Geschaftsmodelle?
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Disclaimer

* Die Ergebnisse des Workshops flieBen in das

FFG Leitprojekt PACE-DPP ein.

* Ziel: Verbreitung der Kreislaufwirtschaft
* Die Ergebnisse werden ggf. auch veroftentlicht - aber ausschlief3lich

anonymisiert.
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Intro: Kreislaufwirtschaft &
Okodesign-Verordnung



Umweltauswirkungen von Elektronik PACE_DPP

Digital Product Passport

Raw Materials 1 Manufacturing ] Use ] End of Life ]
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e Mineralien- e Giftige Prozess- e Energie-Bedarf ¢ Elektroschrott
Bedarf Chemikalien teilweise giftig
* Energie-Bedarf * global 88%
unsachgeman
entsorgt
\_ Y, \_ J \_ J \_ J
* Kurzlebigkeit
e Rebound-Effekte
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https://commons.wikimedia.org/wiki/File:Chemetall_Foote_Lithium_Operation.jpg
https://commons.wikimedia.org/wiki/File:Nuclear_Power_Plant_Cattenom.jpg
https://commons.wikimedia.org/wiki/File:Electronic_waste_at_Agbogbloshie,_Ghana.jpg
https://ewastemonitor.info/wp-content/uploads/2024/03/GEM_2024_18-03_web_page_per_page_web.pdf
https://ewastemonitor.info/wp-content/uploads/2024/03/GEM_2024_18-03_web_page_per_page_web.pdf

Geld verdienen mit nachhaltigen Losungen! PACE_DPP

Digital Product Passport
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EU Okodesign-Verordnung: oacE DPP

Performance vs. Information Requirement Digitl Product Passport
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Source: based on https://www.nordic-pef.org/wp-content/uploads/2023/11/Discussion-paper-performance-levels.pdf
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https://www.nordic-pef.org/wp-content/uploads/2023/11/Discussion-paper-performance-levels.pdf

Denkmaoglichkeiten PACE_DPP

Digital Product Passport

« Ewige Produkte * Mass-Disassembly

& Reverse Logistics
X X X X

* Nur gebrauchte Komponenten LosgréBe 1 - Reparatur- und

Zerlege-Roboter
= R
x B B o
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10R Framework
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Strategies

Make product redundant by abandoning its function or by

offering the same function with a radically different product
Make product use more intensive (e.g. by sharing product)

Increase efficiency in product manufacture or use by consu-
ming fewer natural resources and materials

Reuse by another consumer of discarded product which is

still in good condition and fulfils its original function
Repair and maintenance of defective product so it can be

used with its original function

Restore an old product and bring it up to date

Use parts of discarded product in a new product with the

same function

Use discarded product or its parts in a new product with a

different function

Process materials to obtain the same (high grade) or lower
(low grade) quality

Incineration of material with energy recovery

PACE-DPP

Digital Product Passport

Source: Kirchherr, Julian and Reike, Denise and Hekkert, Marko, Conceptualizing the Circular Economy: An Analysis of 114 Definitions (September 15, 2017). Available at

SSRN: https://ssrn.com/abstract=3037579 or http://dx.doi.org/10.2139/ssrn.3037579
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https://ssrn.com/abstract=3037579
https://dx.doi.org/10.2139/ssrn.3037579

10R Framework PACE_D,,,,
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——> Garantierte Lebensdauer
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Hersteller Kunde

ABER: Wer tragt Kosten fir Umweltbelastungen?
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https://geizhals.at/

10R Framework PACE_D,,,,

Digital Product Passport

——> State-of-Health (SoH)-Information im DPP

Crretar Strategies z.B. Elektroauto-Batterie. fe»,.
Smarter S Die SoH-Information senkt das /\

product

use and _ ' Kéufer—Risiko.

manu-

il | ——> Garantien im DPP

Betriebstemperatur eingehalten?
Eaera | | Wartungsintervalle eingehalten?
ifespan of | ... signiert von Wartungsbetrieb.
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el Garantierte Restlebensdauer.
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10R Framework PACE_D,,P

Digital Product Passport

5@7 State-of-Health-InformationimDPP. "7
Cireutr Strategies Selbst-Diagnose auf Bauteil-Ebene. Aen |
S Garantien auf Bauteil-Ebene. ‘ :' .N\ f'% ‘u}
o Regeln fur System-Garantie. A\ \&
facture
| ¥ |
5 — [ﬁ Automatisierte Zerlegung von Fremd- _V
Sl e | .. 7 Produkten (,,Disassembly CNC")
Il DPP enthalt Sticklisten, 3D-Daten,
cp  pers standardisierte Zerlege-Anweisung.

Useful
application
of mate-
rials
Linear
economy
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Circular Business Model
Framework
(nach E. Hansen & acatech)



Circular Business Model Framework
(nach E. Hansen & acatech) e DPr e

Product-service system

Service content
(intangible)

Product content
(tangible)

Product- Q Use-
oriented oriented

L

Source: Hansen, E., et al. - acatech - Circular Economy Initiative Deutschland (Ed.): Circular Business Models: Overcoming Barriers, Unleashing Potentials (2020), https://www.circular-
economy-initiative.de/circular-business-models-overcoming-barriers-unleashing-potentials
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https://www.circular-economy-initiative.de/circular-business-models-overcoming-barriers-unleashing-potentials
https://www.circular-economy-initiative.de/circular-business-models-overcoming-barriers-unleashing-potentials

Circular Business Model Framework
(nach E. Hansen & acatech) PACE-DPP

Digital Product Passport

e B - - I
(Cflloro

Podict (& e Resul b Ploduct | A Use A Resuit
Suppliet ; Circular raw materials Molecule & material  Materials bank - Repair provider ) Repair gap exploiter Repair transaction Repairbased rental -
(mdocl;lle]s/ Al supplier recyching g
{ S, _ —
Process molecule - Molecule & material  Molecule & material Prosumer 8 g fl Prosumer support Do-ityourself repair  Peerto-peersharing -
A2 cervice provider leasing performance system
Supplier g Machines/components  Machines/components Rental machines/  Pay per reman Logistics @ Gy Material reverse = = Pay per recycling
(mechanical ‘as new' ‘as new' components ‘as new’  machine performance provider logistics logistics
s ga Machine/component Used machines/ Rental machines/ = see B] Pay per reman @ a Gy Refurblogistics services - = Pay per refurb
£ remarketing component sales components machine performance - performance
Producer . Proprietary Waste cherry picking  Materials bank 5 @ Spare parts management - - Pay per spare part
@ C1 material cycles partnership @ patSoaacs
cy Product ‘as new Selling Products Product leasing - see €6 Total care Recovery @ yy Revitalised products Used goods bargain - 2
“as new’ ‘as new' producer manages -
Used product Used product sale = = H2 Coordinator of Fair-trade recyclates - -
= ) remarketing informal collection
ca Outofwarranty On-demand repaic  —see C6'leasing - see C6 Total care Intermediary @ ji; Recycling platform Recycling platform - -
T repair service producer’ producer -
. Upgrades, spares Modules & accessories  Upgrade subscription - @ Used goods & Used good platform  Sharing platform -
Q @ €5 & accessories shop i sharing platform
ey Ma%imising product Fee-based Leasing producer Total care producer Emetging All nx 7 ? ? 7
©  uptime maintenance actors
Retailer & D Retailer as cycle Retailer as cycle - sor C1 Matenials -
setvice points g manager manager bank partnership
@ 02 Retail remarketing Used goods Rent-a-wreck fleet -
: & reman on sale manager
@ g p3 One-stop shop (retail) Integrated service  Rental retail Total care retail
. point

Source: Hansen, E., et al. - acatech - Circular Economy Initiative Deutschland (Ed.): Circular Business Models: Overcoming Barriers, Unleashing Potentials (2020), https://www.circular-
economy-initiative.de/circular-business-models-overcoming-barriers-unleashing-potentials
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Unsere Innovations-ldeen?
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PACE-DPP
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Digital Product Passport

e \Wurde die Innovation auch ohne Regularien
erfolgreich sein konnen?

®* Naheliegende inkrementelle Innovation vs.
Radikale Innovation?

Wirtschaft- Wirtschaft-
licher Vorteil licher Vorteil
+ Umsatz: + Umsatz:

%




Innovations-Regularien-Portfolio ,,ACE_D,,,,

Digital Product Passport

auch ohne aktuelle
Gesetzesanderungen
wirtschaftlich attraktiv

nur mit aktuellen
Gesetzesanderungen
wirtschaftlich attraktiv

kleine groBe
auch mit aktuellen Ur!*lwelt- Ur!*lwelt-
Gesetzesanderungen Wirkung  Wirkung
nicht wirtschaftlich
attraktiv
inkrementelle radikale
Innovation Innovation

Source: Bernhard BERGMAIR, Romana RAUTER (02/2025, unpublished)
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Battery Passport Use Cases PACE.DPP

Digital Product Passport

Selected for qualitative deep

Battery passport user: s Business Mt Authority & Private consumer Direct use case Potential use case [} aum arcl Inal clantEaton

Battery passport creation

v

Cells and \ Re-use
Mining Reflning Precursar and modules Pack' assemply ) Usage Remanufacture Collection Recycling
CAM production manufacturing and integration [/ Repurpose
) b Informed purchasing [ [
(&) b a o (®©) ©
Reliable P More efficient
communication - recycling
of ESG data @ - Eased sesvicing

@ & simplified residual value determination

Streamlined trade of used

@ ls Efficient data exchange and reporting based on upstream traceability @ B¢ and waste batteries @ Jinf mzrzgﬁ:gt’%r:\d-of-
through marketplaces

@ ls Industry benchmarking

® lss Accurate market overview

@ M informed policy design

Source: https://thebatterypass.eu/assets/images/value-assessment/pdf/2024 BatteryPassport Value Assessment.pdf, (CC BY-NC 4.0).
4/2/2025 PACE-DPP 23



https://thebatterypass.eu/assets/images/value-assessment/pdf/2024_BatteryPassport_Value_Assessment.pdf

Beispiel: Battery Passport Data ,,ACE_D,,,,.

Digital Product Passport

NOT EXHAUSTIVE
Data categories for the battery passport (select data attributes shown below)’

Labels and certifications Supply chain due diligence Circularity & resource efficiency

E Battery

Pass @ Symbols and labels Due diligence report &  Recycled content shares

Battery ID: 0101010 ? Meaning of labels & symbols e Manuals for removal,
Battery passport ID: 1111010 Materials and composition disassembly, dismantling
Responsible economic operator @ Declaration of conformity

o) Component part numbers &
=

General information A\ Hazardous substances spare parts information
(©) Compliance of test results

& Safety measures/instructions

Manufacturing info Battery chemistry

(identity, place, date) Carbon footprint Performance & durability |

Critical raw materials

Battery category

Carbon footprint Capacity, energy, powe

Materials used in cathode,
anode, electrolyte

Battery weight Weblink to CF study = Expected lifetime

Battery status CF performance class ’37?’ Negative events

Source: https://thebatterypass.eu/assets/images/value-assessment/pdf/2024 BatteryPassport Value Assessment.pdf, (CC BY-NC 4.0).

4/2/2025 PACE-DPP 24


https://thebatterypass.eu/assets/images/value-assessment/pdf/2024_BatteryPassport_Value_Assessment.pdf

... und mehr

«Disassembly CNC’

Betriebsbere

ronmental Foot

Garantien 8

Source: https://thebatterypass.eu/assets/images/value-assessment/pdf/2024 BatteryPassport Value Assessment.pdf , (CC BY-NC 4.0).
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https://thebatterypass.eu/assets/images/value-assessment/pdf/2024_BatteryPassport_Value_Assessment.pdf

PACE-DPP ",

Digital Product Passport @

DPP ermoglicht Hersteller-unabhangige Dienstleistungen

Silicon Austria Labs GmbH 26
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Gruppenarbeit ll:
Welche Daten? Woher?
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Gruppenarbeit i

]
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