Catena-X
THE FIRST OPEN AND COLLABORATIVE DATA ECOSYSTEM

November 10th 2022

Specialist Digital Material Passport Catena-X

Supported by

% Federal Ministry
&9 for Economic Affairs
and Climate Action



Adrian - Who do | want to have been?*

Sustainability /

Regulatory
Compliance
Digital Material-
: research &
Transformation . :
Engineering

*Inspired by “music for a gust” broadcasted Sunday, March 13th with the Philosopher, Journalist and Author Svenja FlaBpohler, SRF 2 Kultur



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 “Sharing data is a matter of “Network adoption and interoperability
network doesn’t do the job” chain requires new collaboration models” trust and sovereignty” is a team effort”
EXECUTIVE AWARENESS DATAECOSYSTEM EUROPEAN VALUES GAIA-X INDUSTRY DATA SPACE
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Lighthouse Project for the Automotive Industry
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We build data-driven value chains
\We make applications interoperable
We focus on time to value (e.g. onboarding)

We guide and support our user groups

‘ We aethe
|  fitness program

for the automotive industry & tap into

new value pools
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We Create the First Data-Driven Value Chain
Incorporating all Participants and Steps

Supplier Production R&D Partner Finance Mobility Recycling
Network Partner Partner Partner Partner

Entire Automotive
Value Chain

Production Logistics Distribution Service Digital Services
loT Partner Partner Partner Partner Vehicle

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



What Does it Mean, to Be...

THEFRST - COLLABORATIVE
OPEN DATAECOSYSTEM

Technology & Architecture Working Model
The network foundation is build upon shared services and All industry players join forces to build, operate and
GAIA-X 1 IDSA principals - We all can take ownership utilize the data ecosystem - Right from the start

Decentral Open Source Standards
(e.g. for interoperability)

Research‘ Transfer | Recycling | 1oT/14.0

(4) Catena-X (4) Catena-X EeEEEE

Automotive Network Automotive Network

Neutral Governance Ecosystem Kits Ist-tier ‘ n-tier ‘ SME ‘Software

and many more and many more

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved. 6



Network of‘
networks

Bringing
Technology
and Economics
together
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Mainly
bilateral usage

Entire value chain
Use case driven
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Industrialized data eco-
system based on GAIA-X

M-OH \ P i O n ee rs .-‘: 2 w V Automotive Network
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Who Is the Team to Kickstart the Ecosystem?

O ~ Gudance  Transfer Timeframe/project outcome
- 08/2021-07/2024
J Catewna X WE ARE A ADAC
DELIVERY goio-x:m::
ORGANIZATION 10x
Z Fraunhofer ﬁ ARENA2036
Recycling ~ Coelndusty  Software  Netwoks
; ) @ Mercedes-Benz B|GCHA|N - i o
OEMs m am Microso
A SCHAEFFLER
' VOLKSWAGEN w — >
==  SIEMENS SUPPLYC{«)
Hifetch.qi
2-4 months
upZparts W@COCT &
ISTOS W tec4U
MBER U DMGMORI e
| Gris mipart
BILRp e y
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The First Use Cases to Kickstart the Network

10 business-critical end-to-end use cases

1 :
S
e

- TRACEABILITY

BUSINESS PARTNER MANAGEMENT

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



The Catena-X Data Ecosystem

Build a global data space that Create the first data driven value chain; incorporating all
can host our industry participants via interoperable and trusted solutions

Tier-n Tier-3 Tier-2 Tier-1 OEM Recycling

Optional
275.000+ .adjace.nt
industries

X
@ # locations

X

Marketplaces

# digital twins

[ Example: Sustainability ]

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved. 10
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't Takes an Open and Balanced Approach to Build
and Run a Global Data Ecosystem for Our Industry

External
Input

1 Application for

Standardization

28 Partners

10 Use Cases . I
1Consortium .
28 initial

partners to
kick-start the
ecosystem

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

Standardization | Certification | Neutral Governance | Transfer

Association Catena-Xe.V. 104 Members
(01.06.2022)

Certification Certification 1

Operating Environment

v
. Open Source N Target:
Code Repository - 1, (1(310 UYsers‘I
roprietary License & Service :
Applications Agreements
Services )




What'sin It for Me”

App Provider Provider Core-User (SME specific)

Shared/Essential Services

= Growth market for
managed services .
= Customer-facing offering

= Immediate market access Core-User -
e.g. Sustainability Mgt, Logistics
Planner, Quality Engineer

Provider
Onboarding Services

Developer Community

= Data providers
= Secure and standardized
infrastructure

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved. 12
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Architecture for Interoperability and Sovereignty

Multiple

interoperable offerings
per use case, no lock-in

ONE

mutually used and
federated network base

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

shared

strong network
capabilities

open source
community

GAIA-X / IDSA
(web3
principles)

Overview

Five Catena-X Core Network Assets

Boost to Digital Community of Trusted Largest Library of Active Data Chains SDKs & Services foran
Readiness Members Digital Twins Open EcoSystem

Time to value promise | Industry data space with | Comprehensive data sets |Joined digital twins and Boost collaboration &
via holistic onboarding | shared values, principals | across all partners united | members, incl. building- utilization. Breeding
services, made for SME | and neutral governance | by e.g. shared semantics | & governance-services ground for innovation

Highlight: Eclipse Data Space Connector

Pioneering approach to unify all needs
From SME to large corporations and providers
of services &apps

Incubation Room for innovation & new
business models = SDK & Open Source



ow Catena-X Works (1/2)

Common semantics and interoperable apps build decentralized data chains.
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Exam ple Open Source SaaS

Tenant | Tenant

GreenToken SaaS SAP

licensed to
Tenant Tenant Tenant

ow Catena-X Works (2/2)

SME 1
SME 1
i
oomm
CSV- &
Upload my fully-manage
Catena-X cloud
stack EDC
withmy "~ g Tt
loT "Q‘\ m—————
Adapter my Catena-X I
= cloud stack =
l with my ({3
ooomom
SME 2

Digital Twins

No
operational _ _ .
data

No
operational
data

L}

Data Exchange Option B

Catena-X

SiGreen SaaS
licensed to
Tenant Tenant Tenant

Federated Operating Environment

Digital Twin Semantic
Identity Marketplace
Provider Contracting/ ...

Authentication
DAPS - Cust. Wallet

Marketplace
Navig., Apps, Services

Data Exchange Option A

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

Self-Description
Hub

O -BASF

We create chemistry

operational
data
L}

pn— s Digital Twins
: : .
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‘Rethinking the loop”

&

- value cycle in which products

and materials will be recirculated.

W
EENON

e
Remanufacture / 2" Life

@ Interrelations

Repair / Reuse

Logistics
Partner

Logistics
Partner

Recycler &

Shredder ‘ ]E'I

d of Vehicle
Life Disposal
Raw Material Parts Processin Component End Product Product Transport to Dismantling Transport to Recycling
Processing g Modularization = Manufacturing Usage Dismantler of Parts Recycler of Materials
Dashboard

‘ Ces @
8

g .............................................. R-Strategy A R-Strategy J ........................................

o

g Material Pass L Product Pass  -------------mmommmmmem oo - Material Pass J

<] ( : )
= Certification ]

a

'g .............................................. Marketplace J

3

“ Scrap I Waste & NIO-Parts )

) Packaging & Asset Tracking ] Packaging & Asset Track. [

Catena-X | Circular Economy Journey | January 2022

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

1 Caas = Circularity as a Service

16
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Why Material Passport? Triggered by EU Regulation
“‘Ecodesign for Sustainable Product Regulation” (ESPR)

Green Deal 2019

DE DE

CEAP 2020

c OMMISSION

EN

Battery Regulation 2021

cccccc
e
-
i s
Zii
Regulation (EU)
v
# final} -

Proposal ESPR 2022

EN EN

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

Battery Passport
to be implemented
2026

General
description and
requirements DPP

17



Battery Passport as a Digital Twin concept (courteously from caa)
88 o [+
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tis not the question whether but when the digital
oroduct passport (DPP) must be implemented

« "The Green Deal’, especially the ESPR (Proposal for Ecodesign for Sustainable Product Regulation)

« Directive 2006/66/EC on batteries and accumulators and waste batteries and accumulators and
repealing Directive 91/157/EEC

To beimplemented by January 1st 2026

Required for any high voltage storage with a capacity > 2kW/h
Social and ethical KPIs

Sustainability KPIs

Recycling KPIs

Dynamic / Static Data”?

Behavior Twins?

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



The Material Pass provides Information to Data
Ecosystems - provide end-to-end transparency

Material
Supplier
Data

Z Material Supplier Data set
Structure and semantics defined

!

pass Business rule set
Service Rules of usage, smart contracts

O
— 1s[ ]

o
Standard Connector

Given by Catena-X / GAIA-X
IDS or Eclipse Data Space Connector

0 Definition of the data model | e Back End Connector | e Integrationplatform | ° Business Rules for Data Exchange |

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved. 20



The Global Battery Alliance, the Battery Pass made
with Germany and Catena-X go hand in hand

Public + i

NGOs,

Technology Partners

Industry and business
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RESPONSIBLE MINING
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- Global Battery Alliance (GBA) is the pre-competitive multi-
stakeholder partnership of 100+ businesses, governments,
academics, industry actors, international and non-
governmental organizations, to ensure that battery production
not only supports green energy, but also safeguards human
rights and promotes health and environmental sustainability.

- GBA flagship program “Battery Passport” is associated member
of Battery Pass and collaborates in joint workgroups on the
common mission.

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

CONSORTIUM AND ASSOCIATE PARTNERS JOINING FORCES:

w=acatech GZI]D
Battery = &kop Cro
Pass & FILARE %Fraunhofﬂ'

TWAICE umicore?

VDE NEWABLE

Develop cross-industry content and technical standards for
digital battery passports and demonstrate them in a pilot
project

Seamless documentation of battery life from production to
use, reuse, recycling

Enables sustainable and circular management of traction
batteries

The battery pass data can be accessed and updated via
appropriate infrastructures.

— 2022

Industry Consortia - Who is who
Kick Starter Team funded by the German BMWK

Timeframe / project outcome
08/2021 - 07/2024

Transfer

WE ARE A

LIVE| e ARENA2036
ORGANIZATION 9ol 10x

ADAc: Use Cases with direct
value contribution

& Z Fraunhofer

Core Industry Software Networks

@ Mercedes-Benz
1st

Gaia-X / IDSA compliant
operating system

®

BIGCHAIN™

SCHAEFFLER
VOLKSWAGEN

@ crove

e

| pom—

&) BOSCH

2-4 months
Time to value
onboarding partner

- An expandable ecosystem in which automotive manufacturers
and suppliers, dealer associations and equipment suppliers, as
well as providers of applications, platforms and infrastructure,
can participate equally

- The association aims to create a uniform infrastructure for
exchanging information and data along the entire automotive
value chain.

- Global Battery Alliance and Battery Pass aim to develop a
battery passport. Catena-X creates an important basis for this
with its material passport.
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Our Industry Challenge = Catena-X Opportunity

Do you plan to exchange data with other
companies within the next two years?

8% 27% Yes, | do plan on that
Yes, | already do so now (as provider and receiver)

65% remain
uncertain

Biggest obstacles for B2B data-sharing

Datasets are not compatible [N 50%
No matching partner [ 45%
Legal uncertainties [ 38%
Difficulties to find common ground with partners _ 37%

v

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

Economical attractiveness (as data-provider) [ 36%
Data privacy [N 35%

Economical attractiveness (as data-consumer) [ 29%

Source: Bitkom 05/2022, Datenokonomie - Wo steht die deutsche Wirtschaft?
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The Catena-X Promise

.. ONBOARDING GUIDANCE BUSINESS VALUE

()me(y)

*

We take you from where you are -f»
and guide you until you benefit :

Startyour * We guide you Select your Define your Businesscase  Invite your
from the network. JourXey : step by step onboarding partner : Ebusiness purpose (cost-benefit plan) ecosystem :
Onboarding within weeks
(approx 8—12) through Our --------------------------------------------- . Y NN NN NN NN NN NN NN NN NN EEEEEEEEEE NN EEEEEEEEEEEEE .
standardized Catena-X process. TECHNICAL ENABLEMENT

scale organizations.

Dedicated offerings for small and : & =
medium enterprises and large : @ @
Operations DataManagement Data Space Data Integration

’ Marketplaces .

o ORGANIZATIONAL ENABLEMENT Welcome to

. Catena-X
@ »'_

. Data Skills Training Culture Training

© 2022 Catena-X or a Catena-X affiliate company. All rights reserved. 23
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Preparing the Catena-X Market Entry Package

Ramp-up in 2" half of 2022

Target: Boost digital readiness
of all industry partners

from to

Guidance Technical
enablement

Organizational Technical
enablement operations

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

First minimal viable offerings for

N.N.

Portal / Marketplace

Shared CX Services
Federated Network Foundation

Sustainability Circularity
CO,-Tracking
Traceability Business Partner
Management

1sthalf of 2023

More MVPs to solve top industry
problems (e.g. supply chain
resiliency, quality, MaaS)

Continue feature boosts &
app upgrades

Ecosystem + platform KITs

Network of Networks

Proof of value hypothesis
by 1,000 users within 12
months after market entry

24



CATENA-X WILL CHANGE
THE WAY WE USE AND

EXC

ANGE RESSOURCES

AND IT IS OUR CHANCE TO

SAVE

-HE PLANE




Connect with
Adrian von Muhlenen

I hank You!

https://catena-x.net

/adrian.von-muehlenen

Linked [}

adrian.von-muehlenen@basf.com


https://www.linkedin.com/in/adrian-von-muehlenen/

