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1.1 Environmental awareness

Countries have announced carbon neutrality to reach the 1.5 °C target of the Paris Agreement

by 2050.

* Countries and areas, including Japan, have announced aiming for carbon neutrality

by 2025.
- The transportation sector accounts for 18.6% of carbon dioxide emissions in

Japan and the prompt action requires decarbonization.

<Countries and areas announcing carbon neutrality> <COz2 emissions in Japan>

Others Transportation sector
165 million tons 206 million tons

14.9% T18.6% |

Car
177.35 million tons.

86l 19%

CO2 emissions
1,108 million tons

Business and other departmentsii
193 million tons

| (2019) 17.4%
Industrial sector
384 million tons
34.7%
Home sector Aircraft
159 million tons 10.49 million(5.1%)
B Countries expressing carbon neutrality up to 2050 14.4% ?3‘55 .
B Countries expressing carbon neutrality up to 2060 5o )"“ ion tons
S Countries expressing carbon neutrality up to 2070 i taic
Railroad
. . 7.87 million tons(3.8%)
CO2 emissions in each
sector(Japan CO2 emissions in the

1) The map is referred to WCountries which participated in Climate Ambition Alliance @CN expressing countries by 2050. transport sector(JPN)

Dhittps://climateaction.unfccc. int/views/cooperative-initiative-details.htmi?id=95
Ehittps:/funfcce.int/process/the-paris-agreement/iong-term-strategies

CO2 emissions in Japan: 1,108 million tons
Transportation:18.6% Automotive related:16.0%

Source: Website from Ministry of Land, Infrastructure, Transport and Tourism

[ CN statement status of each country ]

JPN

0
l

2020
Convert CO2
2030 46% decrease 55% less than | 68% less than|'50~52% less |emissions to
from 2013, in 1990 in 1990 than in 2005 |decrease by
challenge to 50% 2030
2040
» Cabonneul  [CADoNMRUIE | 0y o il | Catbonneutal
050 (legislation) (Long:torm (legislation) | (Pledge)
strategy)
Cabonneutral
2060 (United Nations
speech)

Source: Ministry of Economy, Trade and Industry, Energy Agency, etc.



|1.2 Regulatory trends

EU

Small car CO2
regulation

» Under the CO2 regulation for small vehicles (currently TtW regulation), considering whether to formulate
and introduce a CO2 emission evaluation method in the life cycle.(Concluded by the EU Commission by
2023)

Battery regulation plan
(Dec. 2020 Proposal)

» Draft of battery-related regulations in the life cycle. Currently, under deliberation in the EU for finalization
» The following carbon footprint requirements will be introduced for EV batteries* ! over 2kWh.
(Draft Battery Regulations Carbon Footprint Requirements]

Carbon footprint at the life cycle stage (raw material mining / processing, battery manufacturing,

transportation, disposal / recycling)(CO2 kg)

<Obligations>

> July, 2024 : Information provision

» January, 2026 : Performance classification and the display

» January, 2027 : Fit to threshold
* The carbon footprint is calculated by the EU Commission, Product Environment Footprint rules, etc.

[Carbon border
adjustment tax *2
(Jul.14th |, 2020Proposal)]

* Apply to imports of steel, iron, cement, fertilizer, aluminum and electricity

* Require paying the carbon price equivalent to the CO2 emissions at the time of manufacturing the target
product.
(Purchase CBAM certificate)

China

Passenger car LCA
regulation

* Consider the introduction of LCA rules for passenger cars(information disclosure (2023) and standard value
conformity (2026)

* In information disclosure, evaluate CO2 at the stage of raw material mining / material production, finished
vehicle manufacturing, and vehicle use

USA

Car fuel consumption-GHG
regulation

* No discussion on introducing LCA at this time

JAPAN

Passenger car fuel
consumption regulation

* Propose from MLIT about the formulation of a global automobile LCA evaluation method at UN WP29
» Set up WG at UN WP29 from Jan. 2022, and discussions on LCA evaluation methods are expected to
begin

2 1: Under discussion to expand application to all batteries such as collection and recycling, DD, performance requirements, etc.
2:2: Not an automobile LCA regulation, but a system related to import tariffs, just for a reference



1.2

Overview of regulations and rules in Europe

Regulations are being tightened, especially battery regulations affecting the battery business.

Regulations

EU
Green Deal

Fit for 55

Basic policy

Individual policy Battery rules

year overview remarks
Jan. 2020:The European Commission
Set targets for "climate neutrality” (effectively zero emissions) by 2050 ?nn::sli:r?sgttﬁanﬁumpea" Green Deal
2019 and 55% reduction in greenhouse gases by 2030 A .
- ) . . Mar. 2020: Circular Economy Action Plan
A compilation of action plans such as a review of related regulations. Jun. 2021: European Climate Law passed
Legislation of 55% reduction target for 2030
A policy package that embodies the European Green Deal Included regulations on the Carbon Border
It has 12 basic policies such as national goals and expansion of Adjustment Mechanism (CBAM) as future
renewable energy. Two points directly related to automobiles are as possible impacts
follows: Mechanism for charging for specific imported
2021 @ Revise of the Alternative Fuel Infrastructure Directive : Changing products with high emissions

the conventional "command" aimed at greatly expanding the alternative
fuel charging / supply station network to "rules” enable us to set binding
targets for infrastructure development.

@ Revise of rules regarding CO2 emission standards for passenger
cars and light commercial vehicles (vans) : Strengthen emission
standards

Current object: cement, iron / steel,
aluminum, fertilizer, and electricity

The U.S. announced countermeasures
during the Trump administration, but no
move under the Biden administration

2020

Large-scale revision of battery regulations as the first "circular
action plan”
It covers all types of batteries and defines the entire life cycle from product
design to production process, reuse and recycling.
Jul. 2024 : Mandatory to declare CO2 emissions on LCA basis
Jan. 2026 : Display of performance class to facilitate the
identification of large and small CO2 emissions
throughout the life cycle
Jul. 2027 : Introduction of carbon footprint upper limit for the
entire life cycle

Details decided by delegated legislation by
the European Commission
The manufacturer's responsibility will be
seemingly added on the premise of recycling.
The following correspondence will be also
done:
Jan. 2027: Disclose reused raw
material use
Jan. 2030: Introduce the lowest value for
each reused raw material




|1.3 European Battery Regulations

Current rules: Enacted in 2006. Main regulations include environmentally hazardous
substances (mercury, cadmium, etc.) and recycling requirements.

Proposal to revise this rule to cover the entire battery life cycle to strengthen the European

economy (manufacturing of high-quality batteries, market for recycled materials, etc.), promote the E
circulating economy, and reduce environmental and social impacts (new battery rules)

A Regulation covering the entire life-cycle

Natural
Resources i
Responsible
sourcing Article 39
Disposal
M]ning and Recycling efficiencies and
Pr <SIH recovery targets
BeEssing Article 57
=
» Recycling
Collection targets for
asta batteries Classification/definitions Article 2 ~
w . dad Prodisiar P ibility Article 1»7 Hazardous substances Article 6
Articles 49 & 55 47 Carbon footprint Article 7
End of Life Information and labelling Articles 13 R14 Baltel‘y Recycled content Article 8
Electronic exchange system and digital Manuyfacturing Remowability & Replaceability
passport Article 11
Article 64 & &
r Battery
o R ey oty .4 ——
~eluroisnment
‘L SESS Safety Article 12

[

Current ]
requlations

Second Life &

Performance and
| durability reguirements

Primary use

Legal provisions on second-
life for industrial and EV
batteries
Article 59

EV Articles 9 & 10

- European
Commission

Source: European Commission, etc.



I 1.3 Objects to new battery regulations

> All batteries
Article 2 Classification of batteries

In the Directive, three types based on use: portable, automotive and industrial

In the Regulation, four types: portable, automotive, industrial and EV

* portable battery
— sealed, weighs below 5 kg
- automotive battery
> starter, lighting or ignition power
= industrial battery
» designed for industrial uses
» electric vehicle battery

— designed to provide traction to EVs

European
Commission

EV batteries that were treated as industrial batteries under the current regulations are regulated as EV batteries under
the New Battery Directive.= Industrial and XEV batteries are required to have particularly strict requirements and
management as specific batteries.

Source: European Commission, etc.



< Article13 >
Label requirements
+Manufacturer, trademark

1.3 European Battery Regulations Disclosure Request Data

Primary
use(For car
use)

Material
manufacturer -

. . . . i . ) . -Battery model

<Article65>Electronic exchange system(Input Required) - Rated capacity (Ah) . -Capacity threshold at the time of exhaustion (EV only) ‘Mo delyi dentifier

-Battery manufacturer *Minimum, nominal, and maximum voltage, temperature range -Temperature range that can withstand when not in use, its test

Battery model if relevant conditions -Date of manufacture/launch

) Lk : I ; *Limited to original power capacity (in watts), temperature range if . commercial warranty period to which the calendar life applies -Chemical composition

*Model description (concisely & identifiable, incl. launch date) _ related - Round-trip energy gfﬁ?:iency ot intia andl LC 50% T+ - Hazardous substance

+Location and date of battery configuration incl important raw materials - Expected battery life represented by cycle, its test conditions + Initial battery cell and pack resistance (Hg,Cd,Pb)

+CFP info, responsible procurement info, recycled resource info shown in relevant action units . Cr £ ovele lif -Impc’>rta’nt raw materials

< Article7 > ate of cycle e test

< Article8 >

Recycled material :

use rate = i TTTTPPPI

+ Lithium  (Li) : . .

- Nickel (Ni)

- Cobalt (CO) < Article59 > S

- Graphite (C) “SoH | “Secondary usé .
Dismantling _ | (outsidethe

vehicle)

Raw material : — d
manufacturer &% 55 1 — — - Scrap car .l Sgcondaryuse .
e = . 2 procedure 4 \(in-vehicle)

Resource raw materials Automotive Vehicle
mining processing of electrodes assembly inspection

Collect

|| < Article48&55 >
*Number of batteries

. . ; collect
<Article39> <Article 9&10> ;3:":"*14 > -Number of secondary
due diligence Performance and durability - . uses

i . . . o 1.Remaining capacity S d I
-Lithium (Li) - Rated capacity (Ah) and capacity fade (%) 2Capacity reduction rate econdary user -Detoxification treatment
-Nickel (Ni) + Output (W).and Output Fadg (%) ' 3. Residual output & output -Recycling record
-Cobalt (Co) - Internal resistance (Q) and increase in reduction rate
-Natural graphite internal resistance (%) 4.Charge and discharge <Article65> (Data accessible onl ficati

esistance { ar . . . . y to certification body &
(Gr) - Prospective life indicator from energy & efﬂc'.ency . Electrtonlti E)S:hange_;ystem (data accessible by licensed business monitoring authority)
capacity 5.Cooling requirements operator commi ee) - . " +Conformity certification test report
6. Change in self-discharge rate +Detailed composition of positive / negative electrode and electrolyte material
7. Resistance & electrochemical +Source info for configuration / replacement parts
impedance +Battery dismantling info (exploded view, flow, tools, safety)
+Safety measure

Complying with the new European battery regulations urgently requires creating a
domestic system and guidelines.




|1.3 European Battery Regulations Examination Status

m Dec. 10, 2020
o EU Commission ‘
- Proposal i ? : g
EU g"ar' ;‘? A{?r' 2825 ' [Main resolutions @3/17]
Commission ané ination between @ Carbon Footprint (CFP) Requirements
~ommission, -For all XEV batteries (2kWh limit
AN >. %‘ . Parliamentand removed)
%‘én Sep. 15, 2021 Feb. 10th 202f2 ?{ll'lrri]llgteur(lae;l Council + 6 months ahead of enforcement
European Parliament ’ ' A . . 7
e EU Parliament EU Parliament _)Coniession an CFP reporting obligation 241
EU Committee draft Committee repor. . Enacted Class performance classification
Parliament report adopted | as a rule : '25/6
Threshold management 1271
@SOH Requirements
: Apr. to Jun. 20227 + For all xEV batteries (2kWh limit
Mar. 10, 2022 Adopted by removed)
Européan European +Added for light vehicle LMT batteries
= Parliar:nent Parliament
— adoptéd (2n Reading) ® Electronic info exchange system
= European Councll (1st Reiading) /Batt Pass
- ial ; -For all xEV batteries (2kWh limit
EU Elllnlstﬁrla : removed)
ounc ( Batt Pass 2kWh limit remaining? )

Apr. to Jun. 2022?

Mar. 171, 2022

Adopted by EU

+Added for light vehicle LMT batteries
- Review of application time : ‘26/6

Ministerial Council
(1t Reading)

EU M?nisterial
Coungil

Political agreement
(General Approach)

The European New Battery Regulations are considering éxpanding the scope of application and advancing the start time.




Construction of BASC Battery Digital Scheme

Battery value
improvement

CATENA/GBA

Asia
() r T excl. China
- _ 1
Primary use
Due diligence CO2 emissions Recycling ratio
Other
automobile parts Battery Electric
manufacturing vehicle
: Material manufacturing
Must manufacturing
Want = | e \
Data distribution )
d Natural ) . . Rebuild .
resources in the domestic battery supply chain Primary
Service _ user
player . e-refining Service
A Element ratio player
(Ni,CO,Ll) Collection Reuse . P
blackmass Dismantling (fOI’ stationar Performance
Product lifetime

Service Service

layer . Player
. play \ System expandability with a view to Baas selection /

Distributing data within the domestic battery supply chain requires traceability systems and operational rules.

10



I 2.1 Image of the entire BASC battery traceability system

BaaS System (Want extension) Scalability ~ Billing system
of each Co.

Data connections

Battery Traceability System (For Infrastructure ) Compatibility

A A A
LCA-CO2 JAPIA
E|' “E_! ollection recycling| rate Pa"ritmsLEZ
Due diligence IE T Battery residual value jama
rop ....................... é oflsssssssnsnnnnnnnnnnnnnn ...é Car LCA

Battery Industry
Association

...i ................................ Battery recycle

jarp

Car recycle

European Battery Passport

MOBI
: North America
Battery material Primary Dealer Collection ~ Recycle Collection~ Secondary Catena'x

" '> Object manufacturer maker Car OEM user Servicer business company secondary use User European car digital scheme
business compan



I 2.2 BASC Digital Scheme Preparatory Committee System & Examination Steps

Battery Digital Scheme Committee

Planning Committee

Ministry of Economy, Trade and Industry

Content review team

System concept team

m Clarify: (DWScheme purpose (2Compatibility with other parts (3Compatibility with other regions @Scalability

Propose dlstrlbutlon data items
and their disclosure destinations

m Organlze necessary data for the
purpose and public concerns

=100 Propose scheme operation

Data management

Decide distribution data
- and IT governance policy
(Planning Committee)

Decide scheme operation policy
] (Planning Committee)

v

+ Organize data compatibility with
other organizations (JAMA, JARP,
etc.) / Other regions (US, CHN,
Europe)

* Organize requirements for base /
extension
* Reflect IT governance system

Design system outline
— Create white paper

m Organize the overall picture of the system + scheme

Embody the system and the operation scheme through demonstration in 2022

12



| 2.2 BASC Digital scheme study & plan

‘21/12 ‘22/01 22/02 ‘22/03 ‘22/04
Digital scheme * Step1 * Rianning *Planr;'t?g *|Step5
Planning committee A\ Policy agreement wagg\tﬁnance C;\gh n'izeponcy : [Overview of the system

‘AT A
. VI V#Z | V#3 V #4 V#5
Content review team ®Step2 D Htep3 ® Step4
: Organize : [Data item provisional Fix . Data management policy
issues
fé) Step2 : Compatible v V#1 v v #2 V#3 v #4 v #5
= | with other parts Research ODS gy .
3 : Deffine compatibility
o .
S SFepZ : Compatlble OStep2
8 | with other regions Research : DTfine compatibility
©
?.'3' Step3 : Base / OStep3
3 | expansion & . Extensibility|
organization Temporary Hix v

Step4 : Requirement
definition
White paper

System concept

OStep4

13



I 3.1 Issues to achieve battery traceability

Institutions / policies, management and strategy, and technology have issues. Achieving
effective battery traceability seems to be difficult simply by advancing individual efforts.

Issues and comparison with Europe

The gap between Europe and Japan will widen.

Institution/Policy

* Insufficient mechanism to guarantee
security / data reliability

» Efforts for global data distribution
management and rights protection

Data sharing & strategy linkage

Understanding of the importance of efforts

» Lack of consideration &
identification of competitive area
that become standard as a

» Consider DX only as a means of on-
site improvement / lack of
understanding and investment

* Most of management that stays in a
wait-and-see / passive response

([ European situation ]

* Promote climate change-related
issues as a major European agenda reference for the range to be
in terms of both institutional and shared and non-competitive areas
investment promotion » No or slow strategy execution plan

 Clarify the legal status of digital data to anticipate industrial restructuring

authenticity and certification

( European situation ]

« Strongly recognized that climate
change initiatives are linked to
investor behavior

{ European situation ]
+ Climate change action & strategies
are an indispensable initiative, and

considered that the entire SCM
(business partners) needs to
collaborate

* Recognized that sharing socially
important information is needed

» Systematize and maintain the
digital data

* No foundation for data sharing
during companies

{ European situation ]

» Work on examination of digital data
PF focusing on Gaia-X / Catena-X

» Core leaders in building
infrastructure include IDS, SAP,
Siemens, etc.

+ The EU is advancing a systematic and strategic

policy mix based on the key agenda (European
Green Deal).

» EV spread represents "battery SCM driver®.

= The difference in spread is likely to further
widen the gap between Japan and Europe.

EV: Difference in spread of rate between EU and Japan (forecast)

(%) % Sales share difference (EU-Japan)
2020 2025 2030

30
25
20
15
10
5

0

The share gap will increase about 7 times in the next 10
years.
Considering the market size (about twice in Europe), it will
expand 14 times on a unit basis.

Source : RR, BCG analysis



| 3.2

Building battery traceability in Japan consists of four success factors based on the EU situation.

1 Policy importance and effective institutional design / essential support

Legalize as an important EU
agenda

Give effectiveness through strong

budget measures

EU battery regulations Budgeted Battery SCM as "Important Project

for European Common Interest (IPCEI)"

Activate cross-company &
organizational initiatives

Set data requirements (authenticity
/ traceability) and clarify legal
framework

eIDSA

Battery Passport

Toward Building Battery Traceability: Suggestions and Recommendations

No effective without platform consolidation and cooperation

Data infrastructure coordination and division of roles have been clearly set
from the beginning

Mechanism of SCM data Optimize the resource

exchange in the automobile  allocation in promotion
industry = Participants can consolidate
Mechanism of cross- their skills and operations
industry and common according to the purpose to be
data sharing demonstrated.

Gaia-X

Data from "sharing mechanism" to "competitiveness scenario™

2

Creating economic value with data
Gaia-X background : [Powershift to Datal

Gaining value through data sovereignty

HW — SW —— > Services — > Data

Vehicle Revenue share Market Capitalization
Content distribution —_——
5 @ Facebook
SW]_O% New times
ervices 55

90%

HW 65% %';/'iwég ~‘ 788 Google
vw ']
2020 2030 2030 Today (€ billion)

4

Set legal compliance and minimum rules/Importance of flexible foundation for trading

EU efforts

Rules such as access authority are set
for the standard connector, but the
metadata and data format depend on the
user's agreement. ( Mapping is also
one service )

meaning

Respond to diverse business models and
transaction scalability

Set Blockchain as one of the services
Respond to needs of user entity (e.g.
Battery Passport)

Maximize the benefits of technological evolution
(e.g. Compute-to-Data/Ocean Protocol)

v

Improvement of the incentive to
participate in the data infrastructure and
increase of the network effect are
promising.
Source : Gaia-X etc.



|3.3 Trends toward ensuring product traceability

Ensuring product traceability is an important theme to achieve a sustainable society, and the public data
space (data exchange PF) where various data can be exchanged between companies is important.

Climate /
oo 101 H ﬂ .
Future vision @ Digital single A—I‘A Carbon ": Circular
market neutral J economy

= T @ =
Use Case — boa|
Maa$S Battery passport Digital value chain Connected, collaborative,
self-driving

Public data space

Agriculture Health
Smart City Mobility Industry
Smart Living § Public sector

- & 2 G
Service < |
Data exchange Privacy / Security Identity management Data traceability
Strategy Digitalization with data sovereignty




|3.3

Achieving data use among companies requires paying attention to structural changes in data PF

and new issues.

Data cistribution structure

PF structural changes in data use

Y
NN
Data A
Centralized data GO gle —
e e i fvne ’ T PF (a company) Integrated
5 ag yp . ] 'S management PF grasps the
A ) User A+B+C Data B User of data by PF data
management with data >_< (N company) ID
i amazon —_——
Data C
u
Structural
New challenges
changes
N <
N u
AR Data catalog Data A
Data distribution gaia-x \a_a/
management type [ DataA | Owner A
- (NCompany) ~ RedWife - Third party
-Organize Data PF as a Catena-X User Data B VS amgng grasps the
S?r:: Z:tlazg individually Various data providing nethods>,_< (N cgrie;n ) companies data
- o N : API | PDF — ; ,
with data provider ?:t)l‘ DDAS‘TA:Z.FX Data C Increased complexity
u

Source: Gaia-X etc.
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I 3.3 Common PF functions for the era of distributed data distribution

PF common functions / middleware with an eye on the era of distributed data distribution are hopefully
going to be widely used services.

Solutions of
distributed

data distribution
issues

Car

Battery

Operation / Government cooperation (rules)

l

Data authentication

|
audit

Battery traceability APP

PF common function / middleware

Connector

Operation

Certification  Audit

LCA calculation (Scope1/Scope2/Scope3)

Data use

y

Industrial
product

X

Industrial
product

Y

To widely

used services




System compatibility / Survey target

Target items ..
---

GBA Batt. Passport (@)
CATENA-X (@) @) 0
GAIA-X $ 2 (@) IDS
? o 2
NA MOBI (@) O A
CHN GB/T32960 (@) (@) (@) (@)
JPN JARP O O o O
(self-reconciliation) o ?
JARC(car recycle) (@) (@) (@)
BAJ(Battery Industry (@) E (@)
Association)
l?
JAPIA : /A (IMDS)
(Ministry union) O \ € ©
JAMA (Automotive (@) Or2w O @)
association) AL
JEITAunstitute of Etectronics) O OSCOI‘Q3 O
GxD v
DATA-EX (@) IDs
(Data Society Alliance)
Su rvey item -System vendor information (certification mechanism from regulatory agencies in each country) [’2,‘}3‘” of fgﬁnc
-Data format, acquisition, communication and management (server) :gf'ast'"““
-Data exchange, security policy and trade secret technology Transport VI
-PF configuration and IF specifications (system compatibility with other systems and regions) e ToF
-System use fee and billing form Ministryof - -BRP

*Operation and maintenance SLA level etc. Environme  "CH. o
nt
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Europe is promoting to build a data exchange platform within and across industries.
Gaia-X
A platform for managing confidential and important data

European data exchange platform concept

Catena-X

German companies involved in the automobile industry participate from upstream to downstream

Mdvanced Smart Services

:\_a:HSr‘.lcr.ln F Jes
et sl M At |- 5 b o ARENASS
industrisl & onergy ~ mohility o fimancial — greendeal - agriculture = public i -
snartiing = hesith 57| L0 ki ‘#;, B2 Frauntiofer
N Tdentity & Trust. \ / Sovereign Data Exchange. / - ) Mercedesflenr i-" BT Microsoft
- - SCRAEFFLER BIGCHAIN SAPg
o/ Fetees Cantogue Comptiance Y- sssas ity
L A Dowows fotehai
#voscn  [@ siemens
Portability, Interoperabiiity & — vpers QOCTES-
Intarconnectivity £ ‘ %
Tee 2of S Networkf @ e me=c

G Interconn.
Providers

= -
DG MORT | { LTS aad

Compliancs
Legel: Rrgulstion & Scficien

B Foundation/background

« Jun. 2020: Both German
and French governments
announced their
establishment. It started by
a total of 22 companies(11
German companies and 11
French companies).

Nov. 2020: US and
Chinese companies
participated. From Japan,
NTT Com and Fuijitsu
participated, and it became
350 companies.

Mar. 2021: 195 new
members, mainly European
companies participated.
Growing to 550 companies

® Main purpose

Foundation/background

« Build a data infrastructure that integrates various communication
infrastructures, cloud facilities, industrial / personal data, and digital platforms
that exist in Europe

« Establish a digital sovereignty(the biggest goal). Aim to develop a technological
environment in which Europe itself can manage data stored, processed, and
utilized without depending on companies outside Europe

B Future development roadmap

* The approach to implementation has not been agreed, and the EU has many
wait-and-see companies. On the other hand, companies that have acquired
German industrial standards and cannot comply with "Gaia-X" may have
difficulty in doing business with European companies and data distribution.

* Maintenance In the demonstration experiment in which NTT Com participated,
"Distribution of power consumption data for calculating CO2 emissions during
manufacturing” is dealt with.

+ Pilot project with Catena-X also will start.

» Mar. 2021:

BMW and Daimler
announced establishment
» Apr. 2021:

VW became a founding
member

* Aug. 2021-:

Plan to create use cases
and connect with Gaia-X
(European integrated
digital data infrastructure)

W Main purpose

« Standardizing information and data exchange enable the following

matter to achieve.

(1) Strengthen the competitiveness of the automobile industry
(2) Improve the efficiency of inter-company cooperation

+  (3) Aim to accelerate inter-company processes
(4) Achieve the sustainable CO2 emission reduction etc.

B Future development roadmap

2021 2022 2023 -
Development of network Network of 1,000 Development for
environment to become companies overseas / other industry

Data Ecosystem

Standard data PF in the
automobile industry

Aiming for an incubation
space for new business
creation

Source : Gaia-X. Catena-X etc.
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4.2

European data infrastructure structure and division of roles

Gaia-X represents a data infrastructure, and it consists of Product Passport, which prepares authentication data
according to various regulations and standards, and Catena-X as a standard data distribution platform for the

automobile industry.

Gaia-X

Work together for secure and
transparent data exchange and
digital trust

Build a data infrastructure

Members with policy support
from German and French
industry and the scientific
community

10 sectors such as energy,
finance, medical care,
mobility, SMEs, public, etc.

Hubs from 15 countries
collaborate in the European
Union and work on an
international network

Product Passport

Achieve information exchanges
that can be interoperated
throughout the product life cycle
by using digital twins

Industry mainly implements
technical implementation in

accordance with public laws
and regulations

Value chain influenced by
eco-design directives and
multiple related policies such
as energy and economy

National and international
efforts to technically
implement the new European
Commission policy

framework
Data Space Create an ecosystem for new Bring together the power of Various industries and areas | National and international
data-driven joint ventures that industry groups and related to policies about data | use case and project based
enable sustainable production cooperate with government governance and on national and European
and financing infrastructure financing related to
European regulations
Catena-X Create standardized data and Have supports from industry | 10 use cases covering A project that attracts

information flows across the
automotive value chain / network

and scientific members and
policy

different aspects of value
creation by collaboration

national attention in Europe

Source : Sautter, B. Shaping Digital Ecosystems for Sustainable Production: Assessing the Policy Impact of the 2030 Vision for

Industries 4.0. Sustainability 2021



|42 Information sharing @ Gaia-X & IDS connector

Gaia-X
A federated open data infrastructure based on European values
regarding data and cloud sovereignty

Data Ecosystem 5 g
Smart Services
L 4 [
v
Data Spaces
* 4
R Soversign Data Exchange
Feeratent Kinmtty Managemast i oaie mnd
e * Ligerg Sevvice & Data Agreemant Serrce
Federated Catalogue
lcnergn | R —
Catalogue Maragrren functioa "
*o 00
¢¢¢ mEnm

®
HE N

Gala-X Policy Rules | Gala-) Architecture of Standards

Axsets nfrastrene Ecowstem Data Boosystern

B provider | | ,‘{“{‘. Comsumer
(=
(" g8 Both Provider I

i i I = kiinisins

Participants

International Data Spaces (IDS)

Distributed network of Data Endpoints allowing secure exchange of
data and guaranteeing Data Sovereignty.

Ay Dt Liser

——p data fiow

- = = metadata flow

e software flow

Core
Participat

-Gaia-X mediates data distribution across multiple companies and industries with Federation Services.
-IDS provides a mechanism to control data transmission / reception / use between data providers and users by [IDS connector].

Source : Gaia-X. IDS etc.
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|4.2 Information sharing @ Catena-X (catnaautomotive Network)
Set 10 initial use cases and start working on it

TP 2.1 Traceability of Hardware und Software components ( -
Y—— T v [ - w— ]

TP 2.2. Sustainability ( -+ Proof CO, footprint, compliance with social standards)

Supply Chain Law )

TP 2.10 Circular Economy ( -+ CO, footprit minimization)

TP 2.3 Quality Mgt. ( - Real time & collaborative quality management)
= — 1
TP 2.0 TP 2.4 Demand and Capacity Mgt.. ( * Security of supply)
Use Case =
Integration TP 2.5 Business Partner ( - Business Partner Service)

TP 2.9 Data and model-centric development and operations support ( - Digital Twin)
TP 2.6 Modular Production T
- T—— Example | -
TP 2.7 Manufacturing as a Service Components -
- “msusi— Cearbox”  \Eg— . . 9 Source : Catena-X
TP 2.8 Real-time control and simulation Data ||nkage in 3_4 |ayers v otc
-~ - @ - '
Mission critical to success: “" o 5= o
Recycler ) J %
T =  Orchestrated connection rel. partners / o,
@ of a chain in a time window .-‘-',, - e &
OEMs QJ ?) =3 D’ =  Connection time [/ Partner: 2-4 Mo. "} B ' £
——(5 = Access to network (knowledge) ' J
1 '_. ARENA2036
| kil 4
Tier-1 3 ,} .J D .J A bayirn.osnnamw
: T . %
i >l 9, .
L L &5 L=
/ i - °
ez ® J @ @ Approach: ,
& y = Two-track activation of partners ) e J
3 (a) Top-Down + (b) central transfer mgt. (lateral flanking) Use of accepted g o/ ,
Tier-n 3 .J 3 .J and local industry 4.0 structures I-. . /|
= Germany: Adaptation of accepted (local) Industry 4.0 structures v ® 9.
—4
=  Europe+: BMWi/ GAIA-X as access to further markets
Use Case 1 Use Case x

- Each OEM has started a trial of data linkage using quality traceability as an example, and complianced company's data linkage mechanism to Catena-X.
- First, build a system in Germany and expand it to the base Hub in other regions (France, etc.)




|4.2 Information sharing ® GBA (ciobai satery atiance)

GBA Assurance Platform
Pre-scribing certain rules/framing rules

Auditing Data

Ensuring data integrity

Benchmarking (transparency level)

Data Input

124 645

Data Output

|"" J n-;

_

e Battery value chain stakeholders

Data Output

Auditors
Training of Auditors

PASSPORT
= [

General public

Miners Refiners Active material Cell producers
o producers : 2
' oY ) RN
i@ © @ ) -
TERERN
— W

I
Module producers

e
4

I
Battery producers

RS e
& L7

[
Automotive OEMs

N SRR

P AT T T I

Consumer battery app ENTERPRISE
LEVEL
| ]
Collection / secovler /
Remanufacturers ecyclers

N

-

house apps.

=Mechanism to authenticate to the tool vendor as [Battery Passport] from GBA

It makes it compatible not only with government agencies and NGOs, but also with supply chain companies' own systems and open

24

source : GBA etc.



|4.2 @ Data that needs to be disclosed with Battery Passport

Battery Passport will seemingly collect and manage information from the perspectives of human rights [ : 1t shows data which can be requested to

and corporate ethics, in addition to the information required by the revised battery regulations.

Assumed scope of Battery Passport

Lifecycle information =a

Battery traceability and identity with
a focus on the cell and pack level;
disclose limited battery data such
as battery chemistry, and recycled
content as well as dynamic data
e.g., battery health, safety and
lifecycle

Governance "

Demonstration of business ethics,
extensive and transparent ESG
reporting

» Clarification of management system
* compliance
» Efforts for a sustainable society

Business
ethics

Chemicals

7 Lifecycle

A
/ \

information

Energy
management &
GHG emissions

3 Circularity of
products and
services

Water and
Environ- waste water
mental management

Other
ecological
impacts

disclosure, in addition to the battery rule revision
proposal.

Environmental

Disclosure of GHG footprint and
general ecological impact

* Amount of industrial water used and water
treatment method after use

* Local permit for industrial waste disposal

« Transportation method of hazardous material

* Responsibility of Extended Producer

Social

Proof of compliance with human
rights, fair labor practices, and
community relations

» Proof of non-forced / child labor

* Proof of fair transaction in accordance with
the law

» Contribution to the local community

Source : GBA etc. 25



|4.2 ® Information flow centered on the Battery Passport ‘o """

: Items to monitor

Battery Passport collects information to ensure the sustainability of the battery supply chain and provides
information to the people who need it

Information flow centered on Battery Passport

CSR & transportation ‘

Crude raw material Carbon footprint

manufacturing industry

information

.. ‘ Battery material
Resource mining manufac urlng industry
industry _ 0
i consumers H
— e —
Improvement of ‘ |||I Battery Passport. Sesssss—) — Investors
recycling rate / |~
Recycling and use_of A\
secondary companies Government I I I
L__agency LT

Certification of repair / ‘ Battery and pack assembly
improvement

EV and power storage
Collection and handling of waste batteries system assembly industry

under internationally equal conditions Label balance

Consumer information

Source : GBA etc.



I 4.3 Initiative policy for building battery traceability scheme of Japanese version

At this stage, the automobile industry has multiple platforms that can achieve Battery Passport,
and the competition between platforms will seemingly occur.

ISSUE@ Issue® Possible issues before each scenario is achieved

Whether to unify the platform No scenario 1 + |s it optimal that the existence of
as the automobile industry Platform coexistence type } multiple platforms for the industry as a

. . whole?
Not specify a single platform as an What th . ts f ti
industry, and work with Battery at are the requirements 1or connecting

Passport through individual efforts of each platform and Battery Passport?
each company

e scenario 2 . Hov.v can Catena-X be expa;\ded to
Ves e —— Catena-X driven type regions othfer than Europe? -
»  Will companies currently considering
The existence of multiple Catena-X, which is being considered platforms other than Catena-X suffer any
platforms has many harmful in the European automobile industry, disadvantages?
effects, and the industry will will become the industry standard
seemingly implement efforts for and work with Battery Passport
unification.
* How can we propose another platform for

Other platform driven type Will companies considering other than the
platforms used in this scenario suffer any
disadvantages?

scenario 3 } Europe, which mainly considers Catena-X?

Platforms other than Catena-X will be
standard, and work with Battery
Passport.

BASC plans a Japanese-style digital scheme configuration and functions in consideration of flexibility
/ expandability on the premise of the European Catena-X assumption system.




I 5. Japanese battery digital scheme configuration and function layout
(BASC proposal) - : Function —> : Data

&= .pB ---> : Transaction

PF ( Data administrator ) . , X This chart is created based on the following assumption:
» Company B confirms company A's data based on the data exchange
e . ) contract between company A/ B.
Pa Data exchange - Calculation with the application tool is carried out with own DB.
Data quality « External certification bodies certify companies and apps. ( Not for
individual data )

? Data source confirmation Data governance Data exchange contract « PF manages the operation of data transactions as a third party.
catalog
. ; Certification I
LI L Data reliability ID issuance BAE JAPIA -!_;1!.’.“".;?.;
Transaction history ”
Metadata management Data weighing and billin e SRR Certification

(For public)

(IDS connector)
Basic application (CO2, SOH display etc.) ation rest

Saved DB
(For public)

v

v

Company A ( Data provider ) Company C i o o o
o Company D \%
Transaction history Application Application

e o o . SOH perf .
LCA-CO2 calculation LCA calculation
Access control Tomp Battery collecting rate Car collecting
(IDS connector) R .
ecycling

Raw material recycling rate

Due diligence o

i W
database

Formulating and managing data item guidelines and IT governance require formulation management in Japan
while considering compatibility with the European assumed system.




|5.1

Basic requirements for data exchange platform

The following seven matters are required as the main functions of the data exchange platform.

Platform conceptual diagram

Research institution

Service provider

Standard connector Data mapping

Access rights Transaction history
Metadata

Data reliability
management

Contract template
for data exchange

Main function

andard connector

i

Access rights

i

Metadata
management

Data mapping

Transaction
history

@.@i.®

Data reliability

Contract template
for data exchange

Connection method for participating companies to
access the data exchange platform

Authority management method for data holders to
freely set the data disclosure range

How to display and manage data attributes for
data exchange

Function to associate content pointing to the
same thing between databases

Acquire the history of data exchange, clarify the
data user, and take measures when a problem
occurs.

Framework of proving certification to ensure non-
tampering certification / authenticity of data

Necessary contract template for arranging data
exchange range, usage, etc. between companies

Source : Strategy &etc.
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I @® Standard connector — (e.g.) IDS

Standard connector

function

Select the connect permission from the following:

1.

Allow only access requests from specific connectors
2. Allow only access requests from connectors with specific attributes
3. Allow only access requests from connectors that meet specific security profile requirements

Requirements for IDS (excerpt)

Reliability

Security data
sovereignty

Data storage

interoperability

e —

IDS participants can participate in the business ecosystem after being evaluated and
certified respectively.

IDS components comply with the most advanced security measures.
Data owners can attach use restriction information to data before it is transferred.
To use the data, it is necessary to follow the policy specified by the data owner.

It adopts a decentralized concept of data storage without a central data storage function
Data remains physically in the hands of the data owner until data transfer.

IDS connectors have variations and can be provided by various vendors.
It can communicate with other connectors in the IDS ecosystem.

Advantages of
distributed model

Easy to ensure scalability against changes in business relationships and changes in the number of parties
involved

Easy to allocate optimal (necessary and sufficient) operating costs, since the scope of data responsibility
can be clearly and limited

Source : IDS etc.

30



I ® Access rights (e.g.) Gaia-X

According to various assets (nodes, services, service instances and data) in Gaia-X, each ID
and disclosure range of participants are managed by self-description (Self-Description).

Top-level Self-Description schema

Self-Description Testimonial
1 E
id: Identifier H Node :
i Computing and storage resources. Node is defined by
authentication level and geographic location
W Service :

A cloud service provided by Gaia-X. laaS (Infrastructure as a
Service), PaaS (Platform as a Service), SaaS (Software as a
Service), FaaS (Functions a Service), etc. are all included.

B Service instance :
Service (instance) actually provided by the node

e n
= CertificationCS: Claim Statement +

1d: Identifier +  Id: identifier . . ikidenciier || y B Data assets :
iyt e H"‘“"" Define data assets for datasets that can be used with services
' on Gaia-X and set including availability (not disclosed).

31

Source : Gaia-X etc.



I © Metadata correspondence standard (e.g.) Gaia-X

Gaia-X complies with globally determined data and metadata standards and will not use original rules.

Data format

Lightweight Linked Data format

Easy to read and write

Provide a way to help interoperate JSON data on a web scale

Ideal data format for programming environments, REST web services, and unstructured databases such as Apache
CouchDB and MongoDB

Data metadata standard

Play a role of RDF vocabulary designed to promote interoperability between data catalogs published on the Web

Enable publishers to easily consume and aggregate metadata from multiple catalogs

Enable us to describe data sets and data services in catalogs using standard models and vocabulary

Improve discoverability of datasets and data services

* In addition to DCAT, RDF, OWL, VoID standard support will also be provided.

Source : IDS etc.



| ® Data mapping (e.g.) IDS

In IDS, data mapping is defined between data providers and users, and the data can be grasped by
referring to metadata information and standard vocabulary. International organizations are standardizing

common data such as LCI.

» Implement data exchange formats with data users + Get information such as metadata from Broker

« Standardization bodies are promoting data with high » Regarding the concept and interpretation of metadata,
cross-industry and high commonality. (ex. LCI: LCA obtain a reference from the Vocabulary Provider and
original database is being studied under the initiative of understand the data contents
the United Nations Environment Program (UNEP))

a Broker Service
s s Provider e e B i
- — —
Data
Data Owner (o 2 Provid c — Data User
authorize HASORE RIS ICE use data

s -

- cu

s,

m— data flow

- = = metadata flow

el software flow

publish app

App Store
Provider

Provider

Vocabulary
Provider

Source : IDS etc.
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| © Transaction history (e.g.) Tractus-X

In terms of ensuring traceability, in Gaia-X a specific method or technique is not specified, but in Tractus-X,
traceability data is accumulated within individual participants, and acquisition requests are made as
needed.

Gaia-X Polic Gaia-X enables common methods for authenticating and approving technology, but does not enforce specific
y implementations. The trace information is linked to the smart contract and determined
Tractus-X Data Ingest

OEM PartChain PartChain OEM OEM OEM
PartChain Adapter Connector Connector Adapter Datalake

Trace information B : :
+ Contractor ID OStart traceability | | ] i

»  Contract number resource request | I@Request traceability] N

* Manufacturer ID
- Manufacturing data resource | | ®Invoke datalake N

contract number route @Query datalake for|

. —] ]
Part ID and name parts

« Parent parts ID

» Parts manufacturer
ID

»  Country of manufacture ®Return query < ®Re:g£3|t(qsuew ||

» Date and time of
@Return query < results

®Return query | results L

manufacture |

' results L
Dé ®@Invoke ingest API [ L §

Source : Eclipse Tractus-X etc.



|® Data reliability (e.g.) Gaia-X, GBA

Guarantee of data reliability and non-tampering is proceeding with examination from both aspects of

contract (third party authentication and IDS rule compliance) and technology (confidentiality + ID)
development

Contractual requirements for Gaia-X Status of GBA technology development
Mandatory certification by a third party o o N
» Conduct regular internal audits of each implementation Verification of the practlcallty and operablllty of the

+ Third-party certification obligations for regular control of
compliance with data protection requirements

Data exchange platform

All participants must follow IDS rules. || ||

Clearing house Identity management T Data authentication

Proof of authenticity
P
Application ecosystem 0 0

Data application Use on Introduction &
implementation App Store support

Crypto- EI%’E C["g’:" %ﬁ Crypto- mgﬁ Crypto- %ﬂ Crypto- mﬁ"
Vocabulary & metadata management data code @ code & code

Data source Broker repository Vocabulary
Company E
module

description & indexing administration
Publishable

data

Company A Company B Company C Company D

Crypto-
module

Crypto- Crypto-

Crypto-
module module

module

Connector

Data exchange Publishable

data

Publishable

s Publishable

data

Data processing & conversion Publishable

- data

Confidential
data

Confidential
data

Confidential
data

Confidential Confidential
data

data

Trust & Security
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I ©@ Contract template for data exchange (e.g.) Catena-X

In Catena-X, the contract details are decided between the parties involved in individual transactions. ( different from
the contract of platform use )

At major OEMs, the template of procurement contracts has been released, and transactions of small and medium-sized
enterprises are being promoted.

Examples of contract items

* Purchase Orders Note: In the European automobile industry, complying
+ Delivery Times and Delay with Automotive SPICE and CMMI related to software
. : and data is in common, and contracts such as joint

. -T—?;::](Safgelpg% EEESport development (Corporative Research & Development)

. are seemingly signed in addition to procurement
+ Notice of Defects contracts.

» Invoicing and Payment

« Customs, Conformity, Origin and Export Control and Supply Chain
Security

« Quality

+ Warranty

« Liability and Damage Compensation

« Labelling of Goods; Advertising

» Tooling

» Spare Parts

 Intellectual Property Rights and Copyrights

+ Electronic Data Interchange

« Information Security

« Confidentiality

» Insurance

+ Environment

» Social Responsibility

» General Provisions

« Governing Law; Place of Venue and Jurisdiction

Source : Catena-X etc.



I 5.2 Basic requirements for app functions

LCA-CO2

Considering the confidential information of each company (material composition, manufacturing method,
supplier, etc.), calculate LCA-CO2 in the supply chain, connect the calculated data, and disclose the data
to the specified disclosure destination according to the PF request

due diligence
In addition to considering confidential information (raw material suppliers, etc.), respond to risks such as
environmental and human rights of conflict minerals and illegal labor, and disclose the data to designated
disclosure destinations in accordance with PF requirements.

SOH performance requirements

;

Calculate and display battery performance (including safety) of appropriate items according to the reuse
application / request, and disclose the data to the specified disclosure destination according to the PF
request

Battery recovery / raw material recycling rate

Manage traceability data between primary user (car owner) / secondary user (reuse user) -recovery /
recycling company [battery recovery rate] and recycling company-battery raw material manufacturer [raw
material recycling rate] in battery SC, and publish the data to the specified disclosure destination according
to the PF request



I 5.2 Battery data items expected for application functions and utilization (e.g.)

m:ﬁz‘cmm Cell maker Car OEM Car user Reuse user :?naalg:ti\izahon Data use image
A-CO

Battery CO2-g/kWh Add value to the Wh unit price as a clean battery

Battery CO2-g/kWh Used for judgment office work of green finance (realization of office work efficiency) and for evaluation of business partners at financial institutions
LCA \: Basic (Third Party D Used for calculating GHG emissions using the basic unit of each country / region according to the purpose

LCA information: Basic information(Unique information) Used for calculating GHG emissions using the basic unit measured by each company
LCA information: Activity data(electricity certificate, electricity bill details, etc.) Used as evidence of utilities used in each process
Due diligence
T ot i 11 e s o osonf namid vt s ngseons nhncs e comptions o

ollection and re g
Residual value at the time of recycling
Co, Ni, Li contentg Reflect the recycled material contentin the transaction price

Percentage of materials used and LiB manufacturing process The performance of LiB can be changed depending on the ratio of rare earths and the manufacturing process.

LiB Demolition Contractor Information Itis required from the viewpoint of ensuring the expertise of dismantling companies and the safety of reused LiB.

O Reuse
Battery remaining capacity Ah / remaining life year Reflected in the value at the time of rebuild / reuse
Resistance increase rate (condition example: 1C-1C, 100cyc) Used when calculating the transaction price of batteries
Capacity reduction rate (condition example: 1C-1C, 100cyc) Used when calculating the transaction price of batteries
Resistance (once a year) Used when calculating the transaction price of batteries
Electric capacity (once a year) Used when calculating the transaction price of batteries
Whatis the unit for negotiating assumptions (cells, modules, packs, etc.)
If deterioration diagnosis can be performed on a module-by-module basis, the diagnostic data

Hitis oo LiB, whati it used for? = atPase has manutacirr nfomaton butno veerommaton. Appareny, user nformaionand use staus creae extonded vlue
Whereis EV used? In order to understand the environment in which the vehicle equipped with LiB was used (temperature, etc.)

Number of charge, discharge and quick charge i\:ts recordedin BMS, is it possible to collect the data? ’ )

present, some data that can be obtained from automobile OBD records both the number of charges and discharges and the number of quick charges.

1stlife cycle history and deterioration information (cell / module unit) Necessary for estimating the residual value of reuse. Assumed Argo is an individual company differentiation area as an application function.
Storage condition after the end of 1st life (temperature, period and SOC) T
Repair history, SOH variation tolerance during repacking T
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I 5.2 Battery data items expected for application functions and utilization (e.g.)

x::\e.:‘lecm,e, Cell maker Car OEM Car user Reuse user i[r’:a‘g:‘”iza“"” Deta use image
Amount of each material (positive electrode OKg, separator Om2, etc.) and part number Electronic approval of buying and selling of the entire supply chain (eliminate the trouble of procurement from sales at the time of buying and selling)
Selling price for each material Electronic approval of buying and selling of the entire supply chain (eliminate the trouble of procurement from sales at the time of buying and selling)
Patent code that may conflict when reused Eliminate the trouble of searching for patents of the re-user by showing patents that may confiict with each other at the time of reuse
Data controlling the disclosure range and particle size of company information First, it will be equipped with a function to publish in a general range and particle size, and the options will be increased as needed.
Model name of the vehicle installing LiB

Contribute to labor saving by integrating with payment (cooperation with accounting system and bank host) and development of financial solutions using commercial

Productinformation (delivery company, purchasing company, amount of money, etc.) distribution. On the other hand, the case of pay-as-you-go includes an operational bottleneck because there is no one-to-one correspondence between the amount and the

commercial distribution. it can be possible to consider linking traceability information with payment using 1ISO20022 or ZEDI.

Use information of storage battery

@Use in the data business by converting charging information and location information into big data is expected.
(@Use in the subsidy system and green finance by visualizing the electricity stored in the battery is expected.

Manufacturing process information

Contribute to strengthen the competitiveness of battery SCs in Japan by reflecting 1 such as consi ion of human rights at the time of mining and
treatment of contaminated water in price negotiations. Possibly, it can be used in the future as evidence for overseas remittances.

Componentinformation such as cooling equipment, insulation monitoring, high voltage bus, etc. Not to limit reuse applications, disclose information on safe use and parts reuse
Reason for end of 1st life, date, failure, abnormality flag, etc.
Safety limit information (upper voltage limit, safety function restrictions)

Origin of occurrence (scrapped car, warranty replacement, accident, etc. Reason for replacement)

Visual confirmation result at the time of delivery (water and liquid leakage, heat generation, cell expansion)

Recommended connector shape

Various safety test data, UL1974 transportation regulation conformity certification data, etc.

S|=|==—=|=
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] 6.1

Business (BaaS) deployment potential for battery data

Acquiring and exchanging battery data are creating new business, and a business seem to be

proceeded that battery data will be widely shared.

Manufacturing

Business opportunities within the automotive life cycle

B Ethical procurement
Advance the introduction of data
reliability technology (non-
tampering/proof of authenticity) to
understand procurement sources

[
B Attracting manufacturing bases

European battery manufacturers
locate factories in Scandinavia

where CO2 emissions are lower. m
Manufacturing CO2 emissions

data will be possibly used in

battery evaluations in the future .

Business opportunities outside the automotive life cycle

B Energy management
Obtain remaining battery charges from batteries and provide power system
operators with a place to charge surplus power generation through an aggregator

B Re-energy of local governments
Introduce batteries that have deteriorated and can’t be used for secondary mobility
to the local government together with solar power generation equipment and use
them as a storage battery

—~————

Create new businesses by considering businesses that were
not previously involved in the life cycle of automobiles as
stakeholders

Evaluation

Vehicle use service that measures
the battery status at the dealer in a
short time

Charging / Lifetime Warranty
Always upload battery status to
the cloud and adopt the best
charging method for individual
vehicles

Aim to reduce maintenance costs
for commercial EVs

Financial Services

Promote battery leasing and battery
subscription through understanding
battery status

Mobility

BaaS service that can be used for
electric motorcycles and small EVs

B Secondary use

Select an appropriate secondary use
method based on battery SoH data
and provide it to the manufacturer

Resource recycling
Simplify resource recycling based on
battery configuration resource data

Used Car Price Forecast
Improve the accuracy of used car
price forecasts based on battery SoH
data

Perform online assessments and
promote online used car distribution

—~————

The use-recycling phase includes many new business
efforts that are directly linked to improving battery value.

Source: Response, etc.



|6.1 Monetization of data platforms (e.g. smart cities)

Data platforms themselves will seemingly provide data analysis and other value-added services

in order to monetize the data.

Example of monetization model

A. Levy Model

Cost reduction/

incremental revenue

Reduction Model
Ensure

business potential
by combining

PF Model

To other areas (data PF)
Information provision model

NEEE operation know-how

provision model

Service and data provision

Data PF horizontal deployment /

Service Overview

Residents and visitors provide information that contributes to
safety and security to companies in the target area, and
beneficiaries bear the burden fairly so that free rides will not
occur.

Provide information that contributes to improving service
value and operational efficiency to businesses operating in
the target area, and collect as part of sales increase or cost
reduction

Establish a PF that can provide one-stop services and
advertisements to residents and visitors, and provide B2C service
providers with efficient marketing and new business opportunities,
etc., while also collecting use fees from users

Provide services that involve facilities with software, etc.

Provide information that contributes to improving service value and
operational efficiency based on the data collected in the target area
for service providers in the area concerned, and receive
compensation for data PF operators in the adjacent and
surrounding areas

Earn use and advisory fees by providing horizontal
deployment of data PF and operational advice to neighboring
municipalities and data PF operators in cities with similar
environments to the target district

Example of collection method

» Taxes and community dues
* Amazon Prime
* Collected as tenant and utility fees

* ESCO business model

* Cross-selling operating expenses
and profit allocation

* Credit card model

* Platform model for Facebook,
Google, etc.

» Aggregator business

» Mercari and Yahoo auctions

+ Data Solutions for Yahoo!

* Information Bank

* Designated Credit Information
Agency (CIC)

* Teikoku Databank
* Consulting



I 6.1 Monetization of data platforms (e.g. CN/CE)

In advanced cities in each country, they are working on carbon neutrality, but ensuring traceability includes
many measures that will be more effective, and a data collection mechanism is essential.

Demand reduction through energy efficiency Shift to clean and renewable energy sources
* Renovation of commercial, residential and municipal buildings * Introduction of Building-scale clean energy
Building envelope and interior improvements, better HVAC systems, energy efficient Things that generate electricity on the spot, such as rooftop solar

lighting and equipment, efficient heating and cooling systems power generation and rooftop wind power generation

* Building energy codes, data reporting and disclosure

- : ' ; L Introduction of regional clean energy
Building benchmarking, audits, energy performance ratings, codes, and certifications

Clean energy-based heating and cooling network, microgrid, on-site

» Building Automation and Intelligent Platforms storage
Monitoring and reporting of energy use (lighting sensors, smart thermostats,

* Fuel conversion program (Building or district scale),

etc.), Al/ML-powered applications to quickly warn of energy waste and loss O 1 . ¢ icinal
conversion of municipal power company

Switch to mass transit and 03 Improved waste management
zero-emission transportation

- Bus Rapid Transit Systems * Food waste reduction program

Improve freezing storage systems and handling of fresh food to reduce waste and divert

Public transportation infrastructure, fuel conversion to low-carbon energy excess food to other uses
» Travel demand management + Waste separation, recycling and reuse

Car sharing, congestion charging zone, bike/walking lanes Disposal of organic waste, composting, anaerobic digestion, reuse of home appliances
* low-emission vehicle Landfill Gas Recovery

Citywide deployment of electric vehicles, hydrogen-fueled vehicles, Use the recovered gas as a low-carbon energy source for power generation and heating

renewable diesel and other biofuels, and charging stations

Source: Public materials of each local government, etc.



I 6.2 Domestic related organization activities that expect PF/interface collaboration

B The supply chain LCA-CO2 visualization and inter-company data exchange PF that connects them as traceability data have already been examined by several organizations in Japan and
overseas. Through exchanging information with these organizations, we are considering cooperation for realization. The domestic and international activities are as follows:

Technology Industries
Association)

interoperability of technology solutions" to enable primary data exchange of emissions
between supply chains

® DSA (Data Society DATA-EX Work as "DATA-EX", which is a platform that aims to cooperate with existing initiatives > Create big concepts and rules for data linkage
Alliance) for data collaboration and federal data collaboration across corporate sectors > Use IDS connector for inter-regional and inter-disciplinary
Correlate strongly with the European GAIA-X about the conception and data linkage .
) data linkage
mechanism
® IPA (Information- DADC Examinate the architecture that enables distribution and utilization of data » As a use case scenario for data exchange demonstration
technology Promotion between fields through data providers/demanders/third parties
Agency) Shape "third-party mediation type data distribution ecosystem with Trust"
® |VI (Industrial Value CIOF Examinate for building a data trading environment with free CO2 emissions from each » Develop CIOF, a data transfer system with NEDO budget Call for test
Chain Initiative) company. demonstration use cases
Demonstrate experiment using the data distribution infrastructure of CIOF (Open
Collaboration Framework between Companies)
® RRI (Robot Revolution | WG1/SWG 8 Define rules and functional requirements required for decarbonization and resource » Conduct tests mainly for data connection with GAIA-X and other
& Industrial loT recycling. European countries. Coordinate with Europe Format and other
Initiative) Global Data Distribution Management Infrastructure Prototype Verification Experiment details.
(el ories on ik, Gl > Conduct global data connectivity tests with overseas initiatives
® JEITA (Japan Electronics GxD Consider "methodologies for emissions data calculation and exchange" and "open » CFP-based calculation methods and techniques for exchanging data
and Information Consortium networks for confidential and secure exchange of emissions data based on » Exchange opinions on a regular basis

® SEMI (Semiconductor
Equipment and Materials
International)

Traceability Global
Technical Committee
Blockchain TF

Under consideration of semiconductor traceability standards by blockchain as a
countermeasure against counterfeit semiconductor devices

Traceability system as a countermeasure against counterfeit
semiconductors. Consider expansion to CO2 in the future.
Exchange opinions separately with the JEITA Semiconductor
Subcommittee.

® JAMA (Japan
Automobile Manufacturers
Association, Inc.)

LCA Review Group

Restart the LCA Study Group to study T2W CO2 emissions centered on
WP29.

Participate in the "Sustainability Study Group for Storage Batteries"
from the standpoint of battery users

® JAPIA (JapanAuto Parts | LCA Subcommittee Establish LCA-CO2 calculation method for parts » Participate in the "Sustainability Study Group for Storage
Industries Association) !sTu’;ces:w?i?tZe Start the study to connect SC for cars in cooperation with JAMA. Batteries" from the standpoint of battery users
® JARP (Japan Auto LiB Collection Construct and operate a LiB collection transaction system as a result of » Connect the LiB collection transaction system in operation with the SC

Recycling Partnership)

Transaction System

system examination by a national professional, (NTT DATA)

upstream to visualize the collection rate and recycling rate



I 6.2 Information sharing of existing tools/efforts introduced by each company

B Among the companies participating in the WG, they have already provided CO2 visualization tools for the supply chain and technologies
necessary for data linkage, so we introduced the tools and technologies from each company. In addition, some of the tools of companies other
than the members are included in the recommendation of WG members.

Company name /
organization

Asahi Kasei Corp.

Referral Tools and Technology

» Plastics resource recycling project "BluePlastics"

URLs

https://www.plastictraceability.com/

NTT DATA Corp.

* JARP "LiB collection and collection system"

https://www.lib-jarp.org/

¢« GHG emission calculation visualization service

https://www.nttdata.com/jp/ja/news/release/2022/011400/

NTT Communications Corp.

» Gaia-X compatible "IDS connector”

https://www.ntt.com/about-us/press-releases/news/article/2021/0408.html

IBM Japan, Ltd.

» Mineral resource traceability platform "RSBN"

https://www.ibm.com/products/supply-chain-intelligence-suite/blockchain-
transparent-supply

* Product traceability system for OEM "XCEED"

https://www.ibm.com/case-studies/renault/

MUFG Bank, Ltd.

+ Information bank service "Dprime"

https://www.tr.mufg.jp/dprime/

* GHG emission calculation / visualization cloud
service "zeroboard"

https://zeroboard.jp/solution/

* Re-energy fund "Z Energy"

http://www.zet.energy/index.html

Sumitomo Mitsui Banking
Corporation

* GHG emission visualization and calculation cloud
service "Sustana"

https://lwww.smbc.co.jp/news/pdf/j20211122_01.pdf

DSA (Data Society Alliance) DATA-EX https://data-society-alliance.org/data-ex/

IPA (Information-technology Promotion Agency) DADC httpS//WWWIpang p/dadc/index.html

IVI' (Industrial Value Chain Initiative) CIOF https://iv-i.org/wp-content/uploads/2021/10/CIOF_2021-Autumn.pdf
RRI (Robot Revolution & Industrial loT WG1/SWG 8 https://www.jmfrri.gr.jp/document/library/1668.html

Initiative)

JEITA (Japan Electronics and Information
Technology Industries Association)

G X D Consortium

https://lwww.gxdc.jp/

a4



7.1  Scenario to expand battery digital scheme

The basic approach is to link policy and industry initiatives and to develop from "CO2-driven
traceability" to a "competitive circular economy.

. e . Strategy setting and Realization of a
Promotion of Platform Utilization 9y 9 an " o .
target scope expansion Competitive Circular Economy
CO2-based traceability demonstration
Trial and demonstrate traceability based Establish a mechanism for sharing Develop a strategy as a battery SCM Promote technology development
on the calculation of CO2 emissions, and exchanging CO2 emissions data infrastructure for the entire life cycle. and market development using the
which is easy to gain common on the platform and make it a Expand as an industrial base PF. foundation, and aim to make PF
understanding in the industry. standard tool attractive to participating companies.
Policy Initiatives
Implementation  of Measures such as policy and budget
Budget/Support
Programs._t
L™ | : ificati hori | Mutual recognition with EU
Institutionalization Setting up a data certification authority and other countries
/International . . L :
SEncEeiE e | Introduction of data trust technology | | Lobbying standardization bodies
| Digital Data Legal Foundation |
Industry Initiatives
SR | Basic Data Rule Setting |
review system and
accumulation of results | Calculation of CO2 emissions |
- \L Standardization of CO2
Strategy and | Primary Assessment calculation method
S ElIaET Calculation refinement
formulation for the v
battery industr - - Market E ion & Technol
& ! | Tentative Platform Concept | ----------- ->| Platform Expansion Concept |—’>| SCM strategy/concept study H are XSZ‘CS;gSmenf cnneesy
Competitive and non-competitive - -
Strategy e s | Expansion to ASIA, China, etc.
Upgrading Expansion of target operations Identifying areas for technological
and scope enhancement

Source: Ministry of Economy, Trade and Industry, Cabinet Office data, etc.



17.1 System operation scheme (draft) R S

- — —a ———— ———

-Question @ Who is the preferred body for system operation and data management?

Answer: It is preferable to have the data guidelines and IT governance managed by a supervising ministry (METI, MOE, DGI, etc.), but if this is
difficult, an industry organization such as BASC or BAJ (initially a battery-related organization, but eventually an organization that can
integrate the parts/automotive/recycling industry) should be established. Operation can be outsourced to the organization, but the Ministry
should be responsible for supervision.

- Question @ Reason for answering Question ©

Answer: Fairness / neutrality / transparency and confidentiality are important. It is not possible for an individual companies to handle,
but an industry associations seems to be appropriate.
An incorporated association that is monitored by the supervising ministries and agencies would be better.

- Question @ If the private sector manages the data, how will the administrative costs be extracted?
Answer: + 50/50 split between the organization (membership fees for participating companies) and the data users
- Only for data users (fixed membership fee + pay-as-you-go system)
- 50/50 split between government budget support and organizations (membership fees for participating companies)
[It would be difficult without incentives for participating companies]

- Question @ What kind of scheme, if any, could be considered for incentives to the data registration side?

Answer: Establishing rules is first, and then post the environmental contributions of participating companies on the organization's website (e.g.,
RE100)
Subsidies, tax incentives, and preferential purchasing from registered companies (e.g., business matching)
Partial return of use fees from data users.

-Question & What other schemes of other organizations can be helpful?
Answer: Low emission certification system of the Ministry of Land, Infrastructure, Transport and Tourism, information bank operation scheme of
financial institutions, etc. 46



| 7.2

BASC is promoting operational aspects in cooperation with JAPIA/ JAMA / JAPR, etc. The data

Operation system for battery traceability scheme (draft)

infrastructure uses the system side while complying with DATA-EX and DADC.

Required organizational functions

Implementing

entity (assumption)

Overall operation &

Certification / audit

Service
Data operation
infrastructur
operation

organization JRESCNCILE]
common

functions

Compatibility connector

Presentation and
Management of
calculation guidelines

Participating
companies

Providing
original data

Formulation and operation of the overall policy of battery
traceability (initially assuming LCA)

Cooperate with the Ministry of Economy, Trade and
Industry (proposals for lobbying rules)

Implement data authentication / audit as a trust service
Data items and particle size (as initial stage, evaluating
information calculation logic and management
procedures, etc. and certifying the suitability)

Implement traceability data management, etc.
Provide services & applications such as
traceability visualization

Provide important functions & middleware that are commonly
used

Access rights, transaction management, app management
Data reliability (non-tampering / ID issuance), etc.

Manage data exchange APIs within the industry
with a view to connecting with Gaia-X

Contribute to standardization of shared data by
formulating and recommending industry
guidelines for LCA calculation

Provide relevant LCA and traceability related
data

A vendor that provides LCI data. GaBi /
Ecoinvent etc.

BASC
~ new organization

- JIPDEC / GMO, etc.
+ BASC / BAJ, etc.

Operation / Government cooperation

Data authentication || audit

Sier / service provider
that provides PF
according to the

guidelines of
organizations such as
BASC

DSA/IPA

J !

Battery traceability PF

PF common function / middleware

DATA-EX/IDS API

JAMA/JAPIA

LCA calculation (Scope1/Scope2/Scope3)

Gradually
expanding from
BASC
participating
companies

(Selected for each
company)

Source: Cabinet Office, JAPIA etc.
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I 8. Future development: FY2022 BASC digital scheme TF activity (draft)

| 'FY2021  'FY2022 'FY2023  'FY2024

European Battery Regulations _ * Trilogue * Rromulgation * Enforcement
* Committee (committee / parliament / ministerial board) (Information provided)
propgsal discussion
.1 e L Y|
Ja_lp.anese vesslol ] Platform concept discussion w / * * :
Digital platform construction I ;
(Collaboration with other i E
organizations) v lssuing : .
o . a Working report PP SEVEIOPIMENt/ dala
3 | Digital Scheme Preparatory |y r aceability demonstratio
& | Committee e RIS :
o | — TF conversion @ 2022 pp functio App specification (LEA-CO 212, e alineh ik
o 3 GO ofc 0 definition
<.
"2- Dome ersion P =
Carbon neutral compatible eatio

TF

Due diligence compatible
TF

Due diligence domestic
guidance creation

Formulation of recycling

TF

Offensive standardization activity
review TF
— Standard creation review team

Recycling scheme proposal

Selection of
standardization
candidates

scheme standards




I 8. Conclusion

Battery Association for Supply Chain(BASC) is committed to discuss regulations / rules compliance policies for
strengthening regulations and promoting efforts toward a global decarbonized society. Also, we have set up TF /
WG for each issue theme and are working on it as a place to promote activities for strengthening the
competitiveness of the entire battery supply chain and building a system.

In this report, the "Digital Scheme Preparatory Committee," which is one of the BASC activities, uses digital
technology for data traceability of the entire global supply chain and new rule making centered on Europe,
clarifies the necessity and the vision in order to build a data exchange platform (data distribution platform) of the
entire supply chain, and proposes issues, countermeasures and the [Japanese version battery digital scheme
concept] as BASC for achieving it.

It is difficult for a single company alone to achieve the traceability and the data exchange throughout the battery
supply chain and that cannot be achieved without the cooperation of all companies and organizations
participating in the supply chain. We sincerely hope that many people read this report and look forward to your
support, active cooperation, and participation in BASC activities.

Contact : Battery Association for Supply Chain (BASC) Management office
E-mail: contact@basc-j.com
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