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1. Herausforderungen des 21. Jhdts
2. Unternehmensperspektive auf DPPs
3. Kund:innen-Perspektive auf DPPs
4. Empfehlungen

Disclaimer:

Full report ,,DPP4ALL — A Digital Product Passport for All* available @
https://www.bmk.qgv.at/en/topics/innovation/publications/A-Diqgital-Product-Passport.html
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Bewahrung der
Biodiversitat

Dekarbonisierung

Vermeidung von
Uberproduktion
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Transformation ,,by Design*
(not by desaster) digital business [R13Z]
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EU Green Deal

Cleaner Production Corporate Governance

» Ecodesign for
sustainable products
regulation (ESPR)

» Corporate Sustainability
Reporting Directive
(CSRD)

» European Sustainability
Reporting Standards
(ESRS)

* EU Taxonomy

* Delegated Acts:
 Battery Dir.
+ Construction

Materials Dir. » Corporate Sustainability
* EU Textiles Strat. Due Diligence Directive
| Waste (CSDDD)

Framework Dir.

EU Data
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DPP Roadma
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Prioritized industries based on CEAP
Electronics & ICT, batteries & vehicles, textiles,
plastics, construction & buildings*

Possible to submit

opinion on proposal’

2023/4
Regulatory drafting by product grou
April ‘22 A Fir:: Zﬂ:;::al Egulatory E DY P group
First reading? First reading 18D d 2026/7 2027 2030
commenced in | ("o deadine) . ! ' i
EU Council Addjtional | DPP to come into DPP required for DPP mandatory on
reaflings’ | effect for initial industrial & electric textiles sold in EU
' product group(s) vehicle batteries
e IR R R RN N LN ‘t-il.'i#ﬁi&t.tiit-‘
‘ First reading a% &
I:rILZ- deadline) 2 14‘2 2? 2 2 _2
March ‘22 TBD — — — =P TBD ft . f . o - 8{60_32
- o Drafting of ~7-14 new Drafting of 6-12 new
Adoption by First reading® in Cunclll?tlon delegated acts® delegated acts
European European Committee
Commission Parliament Delegated acts per product group likely to be developed separately (even within
industries), resulting in low alignment of acts and high complexity for companies

Source: Alkabeer, H. (2023, May 22). Navigating the impact of the EU Digital Product Passport (DPP) on the future of value
chains. GPCA. https://www.gpca.orqg.ae/2023/05/22/navigating-the-impact-of-the-eu-digital-product-passport-dpp-on-the-

future-of-value-chains/
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Stakeholder-Vielfalt in einer
Circular Economy

Ifhill

st.polten

digital business
& iInnovation

Product Regulation Stakeholders

Organisations acting on
another’s behalf ¢

Solution Stakeholders Third-Party (Information Back-Up) Actors ©

Information Authors (legal or physical persons) € Third-Party (information Consumers) €

IT developers and database experts © CSOs (Consumer Service Organisations) €

Governance Stakeholders

Business Analysts © Standardisation Actors © Designated External Auditors ¢

Policy Makers ©

Private (Service Provider) Actors © Independent Parties (for Trustworthiness ) ¢

Product Stakeholders
User Stakeholders

European Commission % ¢

Public Bodies ¢
Maintenance Professionals ¢
EC & National Competent

Producers % f product existence

=)
iti 4 / d4fe lers ¢ iti N f i 0,69 §
(Enforcement) Authorities € 3 mporters %% Dealers Citizens (EU / Non-EU) Repairers ® 2
- istril bg i f ¢ i i a
Competent National S B DIStflbUtOf'S Private / Public Purchasers Maintainers e
Authorities ¢ X chain Retailers ¢ Customers®3  Consumers®¢ End-Users? ;;_
g Operators © - - L3
Economic Stakeholders El Private R B o= fol K 2 S i Racellerce a
= Companies © = E1 , 2 . a
Industries in all sectors ¢ o Upgraders
o

Trade Unions ¢  Businesses ¢ Remanufacturers 9

Manufacturers %9

Business Private Sector © Recyclers @9

&4 ks Production t OOC'} aft

g pv -
s Minin A —4
Associations ¢ g\IEs € Co’n;pgnies - &= x & v [
Economic Operators %9 Conpory/ ||¢f E. @\ m &
Business \. Blid} i .
Societal Stakeholders Organisations * Al e ‘ Disposal M T
Public =4 Tier 2, Tier1®

Academic Institutions ¢
Consumer Associations ¢
Consumer Organisations ©

Public Interest Organisations ¢

Input suppliers ¢
IP Holders % ¢

biological and technical nutrients

NGOs “¢ Environmental Organisations ¢

Resource Stakeholders

Authorities ¢
Public Authorities < ¢

(a) Annex 18, Table 99 (b) Annex 18, Figure 1 (c) Annex 18, ‘Potential stakeholders’ benefits, pg 592-596 (d) Annex 18, ‘Roles’, Table 101

(e) Annex 18, pg 617-621
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(f) Feedback Organisations (to Impact Assessment, Open Public Consultation) (g) COM(2022)142 Ch.llI

Source: King, M.R.N., Timms, P.D., Mountney, S., 2023. A proposed universal definition of a
Digital Product Passport Ecosystem (DPPE): Worldviews, discrete capabilities, stakeholder

requirements and concerns. Journal of Cleaner Production 384, 135538.

https://doi.org/10.1016/j.jclepro.2022.135538
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Standards fur Tellen von

Produktinformation

{Produktinformation heute

.__!4_>!#

~

/

4 . -
B® Service User :

Legend )

] Data Exchange Policy

Service Provider <= Old Data Flows

L g Third Party <—» New Data Flows
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Produktinformation ab 2026
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DPP in einer Nussschale . |
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Product design

Material composition
Product lifecycle
Technical specifications

Product name
Model
Serial number

Identifying characteristics Product ID

Use User manuals

Sustainability Documents Warranty information
Product maintenance guide

Energy recovery Disposal

MERCER Information
Hazardous waste

Reuse and Recycle

Reuse information
Collection instruction
Recycling guidance

Source: Arianee. (2024). Understanding Digital Product Passports: A Comprehensive Guide to EU Commission DPP
Regulation. https://www.arianee.com/post/digital-product-passports-quide
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DPP und Produktkomplexitat

Number of properties increases with complexity of the product

Number of A
properties

Product
* singular
» few properties

" e.g.screw

/ digital business Al I}

System

consisting of various
subsystems

huge number of
properties

e.g. switch cabinet

& innovation ks

>

Product
complexity

Source: Neligan, A., Schleicher, C., Engels, B., & Kroke, T. (2023). Digital Product Passport as Enabler for the Circular Economy (IW Report 47/2023). Institur der
deutschen Wirtschaft KéIn e.V. https://www.iwkoeln.de/fileadmin/user_upload/Studien/Report/PDF/2023/IW-Report_2023-Digitaler-Produktpass.pdf
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DPP In der Lieferkette

/ digital business Il
& innovation Ik

e Standards in use

Data acquisition Standardized 9 Data acquisition
¥ design of the DPP W
o Data processing Data processing o
¥ v
o Data storage Data storage o

L J

e

Transfer of the DPP

A

Mounting the DPP with
information about
standardized transport
containers according to

Mounting the DPP with
information about

standardized transport 9

containers according to g

standardized semantics R::dc[:}u:Pofo standardized semantics
(e.g. ECLASS) € (e.g. ECLASS)
Company | Company Il

e.g. producer
intermediate product

e.g. distributor finished
product

Product life cycle

Source: Neligan, A., Schleicher, C., Engels, B., & Kroke, T. (2023). Digital Product Passport as Enabler for the Circular Economy (IW Report 47/2023). Institur der
deutschen Wirtschaft KéIn e.V. https://www.iwkoeln.de/fileadmin/user_upload/Studien/Report/PDF/2023/IW-Report_2023-Digitaler-Produktpass.pdf
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Bsp: DPP Datenmodell fur ICT

Technical Support
hasCPUSeries

Hardware Support Software Support
rdfs:SubClassOf

RAM Size ¢

CPU Series
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Cooling Pad

JOSSEIOANS:S)ps

rdfs:SubClassOf
Heat Sink

asSuppon—l

Cooling System

EEEE

JOSSe|OanS:sjps

Hardware

U]

ROM Size P asSuppon

CT Device

hasCx
T omponent:

Component

rdfs:SubClassOf

Battery Weight (< ha

H

hacl
nassensor

obo:Electrical Current Senso

Camera Pixels (<

H

Battery Capacity (<

i

H

Fingerprint Sensor
ontosensor:Humidity Sensor
CPU Load <

rdfs:SubClassOf

JOSSBIOANS:SIpI

0SSEIOqNS S)P

I

Video Card
smashHitCore:Photoelectric Graphics Card Processor m Keyboard “
CPU Speed |« Sensor

Device Weight < \

!UD

Resolution
rdfs:SubClassOf

Operating Security
System Software

v
sensor:Temperature
Display dcmitype:Software Sensor

sosa:madeBySensor

sosa:Observation

Hard Drive Solid State Drive

Network Card
Display
obo:Camera

BIOS Chip

Microphone

o EEEE
- =
- EEEE
- EE
- e
- =

Graphics Card

Wireless Card

Source: https://www.researchgate.net/publication/379154609 Knowledge Graphs for More Sustainable ICT A Digital Product Passport Case
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Bsp: DPP GUI

RePlanIT @

/ digital business Al I}
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“e
data +/- totals :::

SELECT TO COMPARE NEW SELECTION OF ALTERNATIVES
new refurbished extend lifetime refurbished
buy new laptops with same replace current laptops by roplace current laplops by
specs refurbished model with same 1 year refurbished laptops with the
‘ specs koep using current laptops SaMe SPECs
13 x HP Elitebook
replaced by ——) P
— "
HE MRS ,G,,? Delt Latitude HP Extebook B40 G4 HP Elitebook 840 G4
12 " %
A gTT g7 4
Totals for 13 pieces
sustainabilit y impact first year impact first year savings impact first year savings impact first year savings
Total carbon footprint first year 204 kg - 10 kg - -194 kg 10 kg - 194 kg 30kg - -174 kg
Circularity 9% I 9% I 9% I 45% - :
business indicators
« Sales price €14 IS -€1400 € -€ 1400 €399 -€ 1001
« Carbon footprint costs production € § i -€81 € -€81 €8 -€72
« Carbon footprint costs use first year € 5 €4 -€1 €4 -€1 €4 €1
Contains critical materials yes yes
yes yes
order impact order Impact order an order
report report X

Interface design and front-end implementation by /dealCo and Aliter Networks, back-end by TU Delft
Source: https://www.researchqgate.net/publication/379154609 Knowledge Graphs for More Sustainable

ICT A Digital Product
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Passport Case
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Methodisches Design

Feldphase: 11.05.-17.08.2023

17 Unternehmen

« 10 large
* 1 mid-sized
* 6 small
22 EXxperts
« 7CEO
« 15 domain experts
« 9ESG

« 6 Marketing / Prod. Dev.

DPP4ALL | DIVE | Tassilo Pellegrini | 15.04.2024
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19 Interviews
Bundlng & Construction (n=7)

Allora Immobilien
Baumit

Holcim

Madaster
Pulswerk
Rhomberg
Rubner Holzbau

Battery LC Management (n=6)

BMW

Gebauer & Griller

MA48

Schneider Electric

Twingz

Platform Industry 4.0 Austria

EoL / Waste Management (n=6)

bauXund
DigiCycle
MA48
Mduller Gutenbrunn
OBB Rail Cargo
Texaid
14



Relevanz von DPP-Informationen . |
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Relevance of DPP Information

mm) Materials & Composition
mm Health impact o 3 6

mm)  Ecological footpirint o 35
mm) Repairability & Disposal 1 3 4
Product Duirabil iy 1 2
Degree of wear I 3, ]
Supply Chain & Transport ) O
Origin of the product N ) O
Energy input in production I — N ) O
Energy input during use  —————— ] 7
= Compliance with social standards I N )

0 1 2 3 4

1 =not relevant / 4 = very relevant
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Vorteile eines DPPs
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Benefits of a DPP

‘ Better assessability of product sustainability

- Facilitates evaluation of the value chain

- Stimulates new business models and innovations for the dircular economy
Strengthening trust between stakeholders inthe product life oycle
Better traceability of the product cyde

Facilitates ESG reparting by the company

InCreasing customer satisfaction - dedsion support for customers
Efficiency increase and/or cost reduction in recovery, recycling and/or
Advantages for the product brand and the reputation of the company
Better assessability of product guality

Better assessability of product safety

Increase the sodal brand value of the product

‘ Efficiency increase and/ar cost reduction in purchasing

‘ Efficiency increase and/or cost reduction in production and for distribution

. [EE§
I C 2
I 2, S
i
W
I -1
I C 1

- I 2 2
[l
I
[y
gl
I 1
I 1.2

0,0 1,0 2,0 3,0

4,0

1 = not relevant / 4 = very relevant
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Praferenzen fur
Datenbereitstellung digital business IR YI]]

& innovation st.pélten

Preferences for System Architecture

4,0

€

] 3.0

-

z

g

g 2,0

-

1l

<t

~ 1,0

|

c

s ]

-

L I I I| I I I
- Lt M duMedi

oduMedia

5] Mean Medm Mean Medla Mean Med|a

= s s 5 n

I

— Building & Waste Mgmt (n

Total (n=19 Battery Mgmt (n=6
( ) Construction (n =7} ry Mgmt ( ) =)

M Redundant S'y'stem@ 3 3 3 3 4 3 4 3
W Distributed System 2,2 2 2 20 1 2 2,8 4 3 2,0 2 2
M Centralized System 2,0 1 1 1,8 1 1 2,0 1 1,5 1.8 1 1
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Rechtliche Implikationen

4.0
—
=
o
=
2
2 3,0
c
@
=
i
= 20
e
)
=
5°]
o
5 1,0
e
'}
o
=
I
— 0,0
Mean ModusMedia
Total (n =18)
W Secrecy 4 4
mIPR 29 4 4
mWarranty 2.9 4 3
GDPR 2,3 1 2
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Legal impacts of a DPP

Mean ModusMedia

Building & Construction

3,1
2,9

(n=7)

W b b

4
3
4
3

Mean ModusMedia

Battery Mgmt (n=5)

3,0

@,

3,0
1,7

[ T S

3
4
3,5
1

digital business fAL¥{]
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Mean Modus

@,

2,8
1,8
2,0

6)
4

4
1
1

Media

Waste Mgmt (n =

=N L= B - S -

st.polten
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Weitere Herausforderungen ... digital business I NI
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Angst vor exzessiven Auflagen fiir Dokumentation & Compliance:

* Fehlende Harmonsierung mit bestehenden Dokumentationsstandards
* Gefahr neuer Dokumentationsauflagen

 Aufwande und Kosten fiir Langzeitspeicherung weitgehend unklar

Herstellung von Interoperabilitat:

* Protokolle & Formate noch weitgehend unklar (Syntax)
* Fehlende Losungen fir Management von Mehrsprachigkeit & Terminologie (Semantik)

* Fehlende system- & sektoribergreifende Kompatibilitat (Pragmatik)

Organizational complexity and lack of incentives:

*  Fachkraftemangel (Domanenexpertise & IT)
e Kordinations- & Schittstellenkomplexitat
*  Verantwortungszuschreibung entlang der Lieferkette

DPP4ALL | DIVE | Tassilo Pellegrini | 15.04.2024 19
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Methodisches Design digital business LIl
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* Online Survey (n=2000)
« Alter: 15-75
* Feldphase: Mai 30 - Juni 14, 2023

« Abhangige Variablen:
1. consumer’s information gathering behavior related to CEAP priorities (a = 0,89)
2. consumer’s perceived relevance of DPP information (a = 0,88)
3. the willingness to share usage data as a contribution to a DPP

« Unabhéangige Variablen:
1. socio-demographic characteristics (i.e., gender, age, income, level of education)
2. technological affinity (a = 0,746)
3. lifestyle typologies (a = 0,59)
4. attitudes towards climate change (a = 0,661)
5. attitudes towards sustainable purchase behavior (a = 0,741)
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Informationsverhalten

Goods for

Information search bevavior before or during a
purchase decision

Electronics

Household appliances
IT

Consumer electronics
Food products

Sanitary products

daily needs

Cleaning and detergent products

Building and construction materials

Fashion / Clothing

Textiles

Batteries

Plastics

Everyday textiles
Rechargeable batteries
Storage batteries
Household batteries
Packaging

Plastic toys

Plastic decorations

Plastic Dishes & Containers

g

0,0 10 20 3,0

1 =not at all / 4 =very often
H Mean M Median

DPP4ALL | DIVE | Tassilo Pellegrini | 15.04.2024
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Ergebnis:
Produktinformation wird
aktiv gesucht, v.a. bei
Investitionsgutern,
Kleidung, Nahrungsmittel
und Hygieneprodukten.

22



Einfluss auf DPP-Relevanz . |
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& innovation ks

Household appliances (e.g. refrigerator, dishwasher,
vacuum cleaner)

Ergebnis: Die Relevanz von
DPP ist abhangig von
Einstellungen zum
Klimawandel und
Lebensstilen.
Demographie ist nicht
relevant.

L
L

Lifetime / Durability

K
=}

Energy consumption during use

L
=3

Reusability / repairability

&
=}

W
W

L

n
K
=}

Disposal instructions

el
[=}

W
i

Environmental friendliness / ecological footprint

-
[=]

w u.:|
(o
=

Health Impcat

L0
Origin of the prod 3.1
gin of the product EY)
o
Att. Sust]| Att. Clim. | . )
Materials, Ingredients & Product Composition — 33(,}1 Gender Age | Tech Aff. Purch. || Change Lifestyle | Disab. | Educ. | Income | corr.R2 n
0,083* | 0,006 -0,109**§| 0,431 | 0,368 | 0,388** } 0,050** 0,114 1228
Compliance with social standards in manufacturing _ 2é9
il 0,114* | 0,008 0,220 | 0,316 | 0,343 0,140 1227
o
0,143 | 0,007 0,341 | 0,422" | 0,324 0,176 | 1225
& 0,143 0,501 | 0,4217 | 0,225™ 0,252 | 1224
0,0 1,0 2,0 3,0 4,0 0,101= | 0,004 0,256™" | 0,517 | 0,166™ 0114 | 1223
1 = not relevant / 4 = very relevant 0,006~ 0,111~ 0,333" | 0,461™ | 0,146 | -0,045™ 0,167 | 1223
= Mean ® Median 0,119™ | 0,003~ 0,105~ | 0,283 | 0,559" | 0,231 0,0007 | 0,163 | 1226
g R TR AT HeAt AT A 111 AR 0,154 0,117 || 0,439 | 0,398 0,193 | 1222
Energy consumption during production 0,145 0,140 §| 0,413 | 0,466 | 0,180™ 0,190 1225
Supply Chain & Transportation 0,127 0,168™"§| 0,429~ | 0,465 0,210%* 1226
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Bereitschaft zum Teilen von Daten
digital business fAL¥{]
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Willingness to share a product's usage data

) i ) 2.80
without incentives 3,00
L i 2,96
.
1_,DD Z,DD EJDD 'q'JDD

1 = certainly no / 4 = certainly yes

H Mean M Median

Willingness to share data Gender Age Tech Aff. Att. Sust.| Att. Clim. Lifestyle | Disab. Educ. Income | corr. R2 n
Purch. | Change

without incentives -0,003"" 0,386™" | 0,326 | -0,189™ | -0,042™ 0,176 1219

with incentives -0,139** | -0,008™* -0,166™* | 0,346™*" | 0,212"*" -0,036** 0,120 1218

Ergebnis: 71,2 % sind bereit, ihre Daten weiterzugeben, vorausgesetzt, ihre
Privatsphare bleibt gewahrt. Und fiir 75 % sind finanzielle oder andere
Anreize ein gangbarer Weg, um diese Bereitschaft zu erhéhen.
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Empfehlungen

digital business galIl
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Empfehlungen 1: Know your data!

Welche Daten muss ich vorréatig halten? - Ecodesign Dir, Art.5—7 & 8
Woher bekomme ich die Daten? = intern / extern
Welche Daten sind public/private? - Formate & Lizenzen (incl. Secrecy)

Empfehlungen 2: Uberpriifen Sie Methoden & Metriken!

Welche ESG Metriken bediene ich bereits / noch nicht (z.B. EPDs)?
Kann ich bestehende ESG KPIs tbernehmen?
Sind meine Methoden kompatibel mit PEF/ISO140407?

DPP4ALL | DIVE | Tassilo Pellegrini | 15.04.2024 26
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Empfehlungen 3: Von Interoperabilitat profitieren!

Ist die Datenweitergabe entlang der Lieferkette vollstandig digital?
Kénnen DPP-Standards auf alle Produktdaten angewendet werden?

Unterstilitzen meine Tools die neuen Formate?

Empfehlungen 4: Organisationale Komplexitat meistern!
Bestellen Sie ein DPP-Team: Prod. Mgmt. + ESG Mgmt. + IT.
Koordinieren Sie sich in der Lieferkette.

Evaluieren Sie die Zirkularitasfahigkeit ihrer Material- & Produktstrome.

DPP4ALL | DIVE | Tassilo Pellegrini | 15.04.2024 27
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