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Catena-X | Data Exchange along the Automotive Value Chain

Catena-X is an open, collaborative and interoperable Data Ecosystem to enable
sovereign and standardized data exchange along the Automotive Value Chain.

= Catena-X is an initiative, founded in July 2021 as a consortium o Co“aborat'\on
by 28 key players of the Automotive Industry: OEMSs, suppliers, :|;|:Rad\ca

service providers and scientific research ce #Datas ove
rei
® |tis a network of participants, exchanging data along the #DataSPa elgnty

automotive value chain according to agreed standards and #DigitaITranSformation
respecting the principle of data sovereignty

m Catena-X is a data space that enables data exchange, but does not
store the data centrally — it's neither a cloud nor a data lake Caten a-X

= Supported and subsidized by the Federal Ministry for Economic Your Automotive Network
Affairs and Climate Action, it is intended to be a boost for Digital ,
Transformation and Sustainability in Germany and in the EU r UStfulPartnerEcosystem

® \With the nucleus in Germany, the network is designed and intended #GAIA-X
to become a global network, first international hubs are opened

® |n October 2023, the network went live with its first operating
company, Cofinity-X — ramp-up of participants is ongoing

40OpenSource gTractus-*

. #|
DETECON 3



The WHY | Challenges for digitalization of the Automotive Supply Chain

Our Motivation.

SUSTAINABILITY AND
RESILIENCY REGULATORY REQUIREMENTS GEOPOLITICS AND INNOVATION ECONOMICS

“Today’s peer-to-peer supply chain “Flow of data across the entire value chain “Sharing data is a matter of “Network adoption and interoperability
network doesn'’t do the job” requires new collaboration models” trust and sovereignty” is a team effort”
EXECUTIVE AWARENESS DATAECOSYSTEM EUROPEAN VALUES GAIA-X INDUSTRY DATA SPACE

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved. 4



The WHY | Challenges for digitalization of the Automotive Supply Chain

Our Motivation.

RESILIENCY

Today's peer to peer network approach

Solution A

Tier-x Tier-1 OEM

“Today’s peer-to-peer supply chain
network doesn’t do the job”

EXECUTIVE AWARENESS

SUSTAINABILITY AND
REGULATORY REQUIREMENTS

Potential data-driven value chain
Interoperability

v

S
=

Tier-1 OEM Recycling

“Flow of data across the entire value chain

requires new collaboration models”
DATAECOSYSTEM

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved.

GEOPOLITICS AND INNOVATION

From central to decentral

- Data Sovereignty
Data Direct Data Exchange
Exchange
via
Intermediary
from to

“Sharing data is a matter of
trust and sovereignty”

EUROPEAN VALUES GAIA-X

uoneziueblio [enusoed

ECONOMICS

We design and build together ...

Adopter & Outfitter

Provider & Operator

“Network adoption and interoperability

is a team effort”
INDUSTRY DATA SPACE



The WHAT | Catena-X Use Cases

The Catena-X Consortium agreed on 10 initial use cases, which will be used to
lay the groundwork and have a starting point to launch Catena-X.

= During the first phase, the initial 10
use cases will be implemented and
rolled out into the supply chain

= Networks of companies can work
together to develop their own use
cases on the Catena-X basis

= Companies can develop and distribute
their own solutions and Apps

= Companies can develop new data-
driven business models, which
leverage data by sharing or monetizing
TRACEABILITY and implement them on the Catena-X
BUSINESS PARTNER MANAGEMENT platform

1ESG = Environmental Social Governance
2 MaaS = Manufacturing-as-a-Service

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved.

DETECON



The HOW | Catena-X Architecture & Technology

How Catena-X Works - Data Sovereignty.

Exa mple Open Source SaaS

GreenToken SaaS SAP

SiGreen SaaS

licensed to licensed to
Tenant | Tenant Tenant Tenant Tenant Tenant Tenant Tenant
O-BASF
SME 1 —
i Data Exchange Option B
momm
CSV- ) o
Uploa;? el anagy Catena-X (operated by e.g. Cofinity-X)
Catena-Xcloud Federated Operating Environment
ithmy \o 5y,  TEmmEmEmsmEmmm=m—=— === . === Digital Twi i
data
Identity Marketplace
loT “\ o ————— Provider Contracting / ..
Adapter gg&aggix = - Marketplace Authentication Self-Description
i with my (€3 ! Navig., Apps, Services DAPS - Cust. Wallet Hub
Lo Y No . O-BASF
operational operational We create chemistry
SME 2 data data

Digital Twins

—
IAM

E ==

s Digital Twins
Data Exchange Option A IAM

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved.

IAM = ldentity & Access Management

EDC = Ecljpse Dataspace Connector 9



The HOW | The Catena-X Network: Technology & Architecture

Catena-X: Generic Architecture & Data flows.

Partner Companies
Catena-X EDC 507 EDC 507 EDC 507

Automotive Network

Catena-X Connector EDC 50
F (6. ‘ﬁ
Output / Storage
Layer Dlgltal Twins
in Catena X semantics et o
Catena-X Integration Layer Transformation S:a?ie%é(eu

-
et [ '@ @;ﬁ@ Proprietary

Data Extraction & Load

Data EgE E
Sources  LocalDBs : r_‘} MES/ OtherDBs/
paper- Productlon data lakes
= based Manual Excel /

2ure input _
Transactional - ﬁ% Ry = @

Processes
DETECON




The HOW | The Catena-X Network: Technology & Architecture

Catena-X: Generic Architecture & Data flows — downstream.

Partner Companies
Catena-X EDC 507 EDC 507 EDC 507

Automotive Network

Catena-X Connector EDC 507
{@} ol {@} o
Output / Storage ¥
Layer Digital Twins

in Catena-X semantics

Catena-X

Catena-X Integration Layer ‘/ Data Model

4

[ — L ey |
NV

Data Extraction & Load
Data gl [E i
Sources  LocalDBs : r_‘} qlb MES/ Other Dss/
paper- Productlon data lakes
o based Manual Excel /

“o|m input csv
Transactional - ﬁ% L 4 & @ S o
Processes Business Apps &)
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Deep Dive on Catena-X Use Case Product Carbon Footprint (PCF)

Product Carbon Footprint (PCF) in the Automotive Supply Chain.
Scope of the Catena-X Use Case.

Supply Chain , OEM \
L, (Raw) Materials Part / component manufacturing S +Vehicle manufacturing and distribution
L E ! PCF ' PCF i : i
| m PCF @ | PCF | L 5 : |
i | i | Supplier C E: ' E
Ll e PCF 2 | PCF | PCF PCF A . \PCF , : i
- (6) wh 2 o o Y ; A :
L : ' SupplierD Supplier B SupplierA 1| i , : !
P! ! : L : <not in scope > <notinscope > H
i E Tier x Tier x-1 E E EI E i
L 1 Material Material smeltingand ! '\ Tiern Tier2 Tier 1 i Vehicle Vehicle
' extraction processing Manufacturing processes manufacturing distribution

direct emissions from sources within own borders Resulting PCF ( + + )

indirect emissions from outside generated and purchased electricity, steam, heat and cold
all other indirect emissions in the upstream supply chain

In each node of the supply chain, the PCF is calculated from the respective direct and indirect emissions. The PCF value is passed on
fromthe supplier to the customer and is then again incorporated into the customers PCF calculation.

DETECON Source: Catena-X/ Tractus X ,PCF Exchange KIT", https://eclipse-tractusx.github.io/docs-kits/kits/PCF%20Exchange%20Kit/Adoption%20View, Release 24.03, March 2024. 13
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Deep Dive on Catena-X Use Case Product Carbon Footprint (PCF)

Catena-X standardized the rules for PCF calculation and defined a data model
for exchanging the neccessary data ,,from-cradle-to-gate®.

Goals of the Catena-X PCF Rulebook

= Moving away from using industry average
measurements towards using real emission data
of the real supply chain

» Standardising measurement and reporting along
the supply chain to make CO, emission data
comparable

= Definition of standardized & WBCSD*/Stakeholder
approved CO, calculation schemes and
methodologies

World Business Council for Sustainable Development
*  ESS = Environmental and Social Standards

DETECON Source: Catena-X Automotive Network e.V., Use Case Session “Use Case CO, / ESS™’, November 2021.



Deep Dive on Catena-X Use Case Product Carbon Footprint (PCF)

Catena-X’s PCF calculation scheme aims at increasing the primary data ratio
and also considers the transportation CO, footprint.

Production

EED BT DTDDEDD
AN 3 Pn sBIL s 7R

Mine-to-Gate Gate- Transport
to-Gate

Cradle-to-Gate Tier n

Cradle-to-Gate Tier | OEM

Source: Catena-X PCF Rulebook, Version 2. https://catena-x.net/fileadmin/user upload/Standard-Bibliothek/
DETECON Update September23/CX-0029-ProductCarbonFootprintRulebook-v2.0.0.pdf, September 2023.



https://catena-x.net/fileadmin/user_upload/Standard-Bibliothek/Update_September23/CX-0029-ProductCarbonFootprintRulebook-v2.0.0.pdf
https://catena-x.net/fileadmin/user_upload/Standard-Bibliothek/Update_September23/CX-0029-ProductCarbonFootprintRulebook-v2.0.0.pdf
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Deep Dive on Catena-X Use Case Circular Economy

Vision of Catena-X Use Case Circular Economy: ,,Closing the Loop,

by harnessing the power of Circularity.”

Circularity KIT Wheel

Product Design &
Development

@

.
- Secondary L
Material C:ontentr

; CE-As;istant |
. A ‘ Material Planning &
EoL Services %@ ) Sourcing

| Material L
Accounting
= _

.
EoL/Dismantling
~ Services

Use Phase & (S5 ! ::,kw:'df'y 1 Hjjj Production
Servicing @ SR

DETECON Source: Catena-X/ Tractus X ,PCF Exchange KIT", https://eclipse-tractusx.github.io/docs-kits/kits/Circularity_KIT/page-adoption-view, Release 24.03, March 2024.

Catena-X Circular Economy
Use Case covers 5 features

= Secondary Material Content
= Material Accounting
= End of Life / Dismantling Services

s  CE-Assistant (Circular Economy
Strategy Assistant)

= Secondary Marketplace

17



https://eclipse-tractusx.github.io/docs-kits/kits/Circularity_KIT/page-adoption-view

Deep Dive on Catena-X Use Case Circular Economy

Scope of Catena-X Use Case Circular Economy: Provide transparency and
advisory of how to increase the re-use of components and materials.

= Secondary Material Content: Promotes the use of secondary materials in the automotive industry by providing
a standardized data model for data exchange and a calculation framework

= Material Accounting: Provides standardized scrap/waste and secondary material data exchange for the
ecosystem partners to create transparency about recycling activities and verifiable closed loops

= End of Live / Dismantling Services: Offers essential support for the digitalization and automation of the EoL
phase to consequently close value loops

= CE-Assistant (Circular Economy Strategy Assistant): Is a decision support system that facilitates the
selection of the optimal “R-Strategy” for end-of-life vehicles, with a focus on Reuse, Remanufacturing,
Recycling, and Recovery, guided by a comprehensive technical and environmental assessment process

= Secondary Marketplace: Buying and selling used components and secondary raw materials in order to create
and open new opportunities for collaborating across the value chain and closing the loop on component and
material level

DETECON Source: Catena-X/ Tractus X ,PCF Exchange KIT", https.//eclipse-tractusx.github.io/docs-kits/kits/Circularity _KIT/page-adoption-view, Release 24.03, March 2024. 18
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Deep Dive on Catena-X Use Case Circular Economy

Catena-X defined calculation schemes for the Secondary Material Content
(SMC) and the Secondary Material Quota (SMQ) including the data models.

Relationship between Material Characteristics

Material
Characteristics

Bio-based/ Inorganic or fossil-
Organic material based material

A e //\\

Primary inorganic Secondary
or fossil-based inorganic or fossil-
material based material

Primary bio-based Secondary bio-
material based material

‘ /1////
Mass-
balanced? /////
Pre-Consumer Post-Consumer Reutilization
material content material content material content

Mass- Mass-
balanced? balanced?

Material previously
in automotive
industry

Mechanical Mechanical

Chemical recycling recycling Chemical recycling recycling

DETECON Source: Catena-X/ Tractus X ,PCF Exchange KIT", https://eclipse-tractusx.github.io/docs-kits/kits/Circularity_KIT/page-adoption-view, Release 24.03, March 2024.
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~Charles Darwin, 1809

* Brian-Solis: “The End of Business as Usual”, 20171.
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Catena-X's contribution to Sustainability in the Automotive Supply Chain

Speaker’s contact details.

Dr. Jurgen Padberg

Managing Partner,
Global Head of Automotive & Manufacturing Industries

Detecon International GmbH
Bayenwerft 12-14
50678 Cologne, Germany

juergen.padberg@detecon.com
+49 171 5648000
https://www.linkedin.com/in/juergen-padberg

Visit our Catena-X Landing page:
https://www.detecon.com/en/consulting/industries/automotive/catena-x

Detecon Consulting is
Quialified for offering Catena-X
N advisory and consulting services
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