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To build a Battery Passport, you require input from every value chain step

Data attributes across seven categories: : g
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Raw Material Material Component System Electric Vehicle Upcycler/ Collector / Recycler &
Provider Processor Supplier Supplier OEM Remanufacturer Dismantler Refiner
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.........

Unique industry approach to address the entire value chain

and to build scalable Battery Passport ecosystem based on

@) Catena-X

PN\NTH-=MRN
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Today: Sprawl of centralized and proprietary platforms

_________

_________

Various, different

CAE: CAM, Anode, Electrolyte

“,

Upstream Industries

Economic
Operator

<y

N,

Centralized =
platform

Economic
Operator

Lock-in to
proprietary platforms

BPP: Battery Product Passport

E-E Component: Electronics and Electrical Components
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End user

Passport
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Notified
body

EU BPP
Registry

Passport

e e e T

Centralized storage
of sensitive data

Path.Era: Decentralized and built on common standards

_________

Upstream Industries

_________

.....

E-E
component

CAE
producer

Data space to
reduce complexity

I
-------- :
.
oo o
1 [S] I
| (] 1
1 Q
----- 1 n I
-------- oS
..... : -.(_U‘ 1
yoo
CoX I
@
1 C 1
1 ()] |
Cell L ® o
manufacturer 1: (O\ :.
I I
.............. : |
I I
Lower cost

for scaling up

Economic
Operator End user
Recycler
Notified
body
EU BPP
Economic Registry
Operator
Data
sovereignty

PN\NTH-=MRN



We have created an open ecosystem based on Catena-X that provides
technical and non-technical solutions to implement a trusted DPP system

Our key ingredients to create a winning ecosystem

Interoperability

Seamless integration with other systems and interoperability
based on standardized semantic models and connectors (Catena-X)

Verified trust across ecosystem

By leveraging Catena-X, our system offers a trusted identity,
ensures trusted data and facilitates the integration of trust services

PNTH-=RN
Battery passport

DPPs made easy

Our DPP solution enables data producers to onboard easily,
is easy to use, and ensures streamlined compliance

Complementary capabilities

By combining our industry expertise along the entire value chain, we create
unique technical and support offerings for value chain partners

(

Digital Product
Passport

Blueprint for
future DPPs

e

L —

@) catena-X inityX

Data space

Opportunity to grow

Ecosystem members gain process transparency, can reduce manual effort
and are able to obtain product specific primary data, e.g., PCF

DPP: Digital Product Passport PCF: Product Carbon Footprint
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Partners that cover the entire battery value chain
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The customer advantages of Path.Era at a glance

‘PASSPORT

PASSPORT &5
. %E} : S
Textile « T

Iil Battery Iil

. Passport _,

{ Tire @ .

L. Passport

Easily scalable to other
product categories
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Fully interoperable with
other Catena-X solutions

Trusted data exchange to
create compliant passports
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— » Leading software — built from industry, for the industry
@ Welcome Veronika, this is your passport ecosystem

@ Battery Passports

=

« Path.Era software available on Cofinity-X marketplace

» Established data pipelines based on Catena-X

* Double-digit number of Chinese suppliers onboarded

* Further partners onboarded in Europe and USA
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Our two solutions with Path.Era brands covers entire value chain with Path.Era

Battery Passport and Path.Era Connect suite

Path.Era Battery Passport powered by Siemens

OUR Battery Passport solution
Catena-X Certified

Path.Era Connect \\ powered by Dataspace Solutions

OUR Data Receiving and Sending solution

Catena-X Certified

10101010
5 | 1
1 1 1 1
i i i
5 ! 1
. " 4110101007, 4110101007, 4410101007,
i ) Q0 79, \} QO 7,
ﬂ [ I °,\r\'\ (7 . B Q,\'\ 0770 }\,' 'y e"'\'\
T M‘h L= E e § < &
B e
s = g
Miner & Refiner Precursor & Cells & modules
CAM producer manufacturer
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Our Data Receiving and Sending solution enables instant data provision with
out-of-the box Catena-X features and standards

Path.Era Connect powered by Dataspace Solutions @ Key features

OUR Data Receiving and Sending solution

Catena-¥

Data space

Cafirity
Market place

i
T 1
1 1
1 1
L L
010 100’; \\@101%’)
% - N %,
2, i S -+
% . 3 .
L % .
(% 4
¥ E .
?

Electric Vehicle
OEM

Miner & Refiner Precursor & Cells & modules Pack producer
CAM producer manufacturer

1) additional uses cases as add-on services available

BP: Battery Passport EDC: Eclipse Dataspace Connector
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}
}

}

DTR: Digital Twin Registry

Straight forward sending and receiving of BP data®)

with Out-of-the-Box EDC & DTR

Automatic, user friendly and low code
data configuration and transformation

Control over your data with enhanced Data
Security and Privacy standards
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Our Battery Passport solution enables regulatory compliance with easy to use,
interoperable and trusted technical features

$33) Path.Era BP sowered by Siemens 5% Key features

OUR Battery Passport solution o _ _
} Battery Pass creation including QR code for public

access to ensure regulatory compliance

and customization via open APIs for seamless
integration and data compatibility

Catena-X

Cafiniby

Market place

} Interoperability to other battery passport applications

Data space

Industrial-grade security and built-in trust layers
} ensure high-quality, protected supply chain data and
secure sharing

N
7
>

=
o e L Electric
Vehicle OEM . . .
Instant connection to suppliers via data requests
forms and fields with just one click

~N\NTH-=RN
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Through our Siemens Battery Passport SaaS offering, we facilitate information
flow from value chain partners and suppliers to OEMs
ustrative Battery passport tool

SIEMENS Battery Passport

» < Battery Passport fbd5ddcb-452f-4e5a-9dd2-23f0bad898d4

BP Data overview Interaction history
General Material composition Carbon footprint Circularity Supply chain Compliance Performance
[ General
) . . General
e —p DBattery passport identification Cp Battery weight
N fod5ddcb-452f-4e5a-9dd2-23f0bad898d4 349 kg v General Characteristics \ Carbon footprint @EOVeERNIASTEICEY v Identification
p Battery carbon footprint Network [® Battery category @ Battery carbon footprint C® Battery identification
96.2 kg CO,e/kWh Catena-X
< Battery chemistry Electric Vehicle Battery 96.2 kg CO,e/kWh fbd5ddcb-452f-4e5a-9dd2-23f0bad898d4
N7
NCM333 Battery
® Battery weight @ Share of battery carbon footprint per C® Manufacturing date

lifecycle stage: main product production

349 kg 21.72% 2024-04-18 12:24
¥ Battery status @ Share of battery carbon footprint per ® Manufacturing place
lifecycle stage: distribution

o
L . :

Waste 7.28% Munich, Gemany
B
‘6 Show all (3) Show all (7) Show all (6)
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Our Siemens Battery Passport offering provides opportunities to create

dashboard to display battery attributes

SIEMENS Battery Passport

» ¢ Add Battery Passport

BP
Identification
® General battery and
B manufacturer information
B QR Code X a . i
My Battery Material & Composition
Scan QR Code to display Battery Passport

Battery Carbon Footprint
Circularity & Resource
Efficiency
Supply Chain due diligence
Compliance, labels and
certifications
Performance & Durability

2

d

[l

.
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DPP: Digital Product Passport

General Characteristics



The Battery Passport Product: A Scalable and Adaptable Battery Passport
Technology for Seamless Integration in IT/OT

PASSPORT Our Battery Passport architecture allows for

&5 Scalability towards Digital Product

28 Passports for different product domains

is
enabled via open APIs and EDCs with
existing IT-infrastructure and systems

Economic operators and data providers have the

flexibility to obtain the Battery Passport SaaS or in
their Private Cloud
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Why Siemens?

Siemens combines unique capabilities to be the Battery Passport provider of choice

We are deeply embedded in
the battery value chain

8 out of 10 battery suppliers
use Siemens solutions

QCC caLB & Envision AESC

LIEAP TnoBal CELLFORC! Sl?bﬁl-‘REYR
BMKOREPOWE! @ LG Energy Solution
CATL ARAsTS

MORHOW northwolt  samsunc soi
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One-stop-shop solution via
partner ecosystem

Consulting

Software

With our partners we offer you a

seamless, integrated ONE
Siemens solution

We provide an ecosystem
native solution

Siemens Battery Passport is
designed collaboratively and
complies with relevant standards

pass.ey
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&
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Increasing regulations make digital product passport solutions essential for
supply chains worldwide

European Green Deal Digital product passport regulations on the horizon

EU countries are committed to
achieving climate neutrality by 2050

2026

* Further DPPs based
* * Full battery on EU regulations

* * Carbon footprint passport

* E U * declaration

* * EV battery carbon
footprint must be
* ) ¢ * validated by

Regulations like ESPR,
EU CSDDD, EU Ciritical
Raw Materials Act, EU

Taxonomy Regulation,

EU CSRD create

Unique EV battery
passport required for
all electric vehicles,
light means of transport,

environment for more

and industrial batteries DPPs

independent 3+ party (>2 KWh) sold in the EU

and made accessible
online, e.g., via battery
passport

Companies must comply in order to
serve the European market Further legislation in other jurisdictions in definition

EV: Electric Vehicle; : Digital Product Passport; ESPR: Eco-design for Sustainable Products Regulation; EU: European Union;
CSDDD: Corporate Sustainability Due Diligence Directive; CSRD: Corporate Sustainability Reporting Directive

Page 16 Unrestricted | Path.Era

Battery passport
solutions key
element for
meeting initial
regulations in
2025 and ensure
future compliance
with upcoming
regulatory
requirements
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The EU Battery Pass Regulation implies Data Exchange & Passport management challenges

OEM'’s and Suppliers need to face and react

Initial situation:

European Green Deal

2026 2027
* r—
Carbon footprint Full battery
declaration passport

By 2027, unique EV battery
passport required for all electric
vehicles, light means of transport,
and industrial batterie (>2kWh) sold
in the EU.
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‘( > OEM is required to provide Battery Passport

7
7

Data Integration & Standardization
Challange of collecting, connecting, and
aligning data across systems

Regulatory & Compliance Complexity
Navigating evolving EU rules and
technical demands

7
y

Tier-n suppliers need to provide the required data

y 7

PN\ATH-=IRN

High Costs & Implementation Barriers
Managing expenses, and system
adoption

Security & Interoperability Risks
Ensuring privacy, compatibility, and
seamless sharing

Cyber Security Risks
while sharing data with
partners

Scattered IT landscape
prevents data collection
across supply chain

High costs due to
manual effort for data
sharing

y



OUR SOLUTION

A trusted, easy-to-use battery
passport for a connected and
circular value chain

Experience the most trusted and interconnected battery
passport solution supported by leading industry players.
Stay in control of all your data, ensure legal compliance,
connect with the entire value chain, and foster unlimited
opportunities for knowledge exchange within our
ecosystem members — all in a cost-effective solution.
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Our approach works: Substantial progress in establishing trusted data
exchange along the value chain

Catena-X

_.
o 3
&3 §g§
34 25

Lewl
(1)

Ecosystem covering the entire Path.Era DPP software v1.0 Trust framework v1.0 defined
value chain established available (Catena-X certified) as easy overview for suppliers

Leverage Catena-X standards, KlTs and data space infrastructure

n‘ 10101010 &
10101010

v/ imm
ve' 10101010 e % md | « UL
L g CATL o6 e B S ®
Double-digit # of Chinese suppliers Data pipeline and data exchange Further suppliers activated
onboarded; data pipeline established established between CATL — BMW and enablement ongoing
Source: Path.Era 1:) ﬂ T H * E I_Q f\
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Every EV battery value chain player must provide data attributes to battery passports

First life battery
Data flow passport issued

Decentral (one up/
data storage g one down)

all attributes of same relevance passport issued

.

Transfer of battery passport — not E Second life battery

4 @ A

EV battery Raw Material Material Component System EV OEM End-user Upcycler/ Collector
value chain Provider Processor Supplier Supplier Remanufacturer Dismantler
Attribute
category Static upstream data Dynamic and static downstream data
I N N —— I N N —— ¥ 1 I | I N N —— I N N —— I N . —
Battery materials ﬂ a e 1 1 I | 1 ¥ I | 1 ! I | ! [ r | [ [ |
and composition 11
I N . —— 1 ! I | ! r I | [ N N
| I N I B I B I N
Carbon footprint 7 e a e e a
: - —1—1—1—3—————a—————a—— 11—
CIrCUlarlty and | I | ¥ I ! | 1 I 1! | 1 I ! 1| N f N |
resource efﬁCienCy 20 a m I N I N . —— I N B —— I N N —— ___=
. I N . —— I I . —— I I . —— I N N —— [ N N —
Compliance, labels & a e — | — | | — | —
certifications 6
1 ! I | ¥ r 1 | 1 ! I | 1 I I | I N N —
General battery and I I E— ||| | ——L—T—
mfct. Information 9 ) - ﬂ a
Supply chain due diligence
Performance report by OEM, but data MM e+ =S======
and durabilly 50 gathered from value chain Q o By = e e
SUpply Chain I N . —— I N B —— I N N —— [ N R —
due diligence 4 a a Q Q a

Total sum of attributes 107

DPP: Digital Product Passport CAM: Cathode Active Materials
OEM: Original Equipment Manufacturer

@ Number of attributes added/updated per value chain step :) n T H . E R n
Page 20  Unrestricted | Path.Era Data added/updated Il Data added/updated in previous steps



Please reach out
In case you want
to learn more!

www.pathera.com
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