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2023 APEC Climate Symposium and Asia Pacific Climate Services Workshop Joint Conference
Enhancing Energy Security in a Changing Climate for Resilient Future

Keynote Session: “Challenges and Opportunities of Climate Service
to Promote the Energy Transition for 2050 Net-zero Target”

Challenges of Climate Service
for Carbon Neutral Society in Japan
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Professor, The University of Tokyo

Chair, Data Society Alliance
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Implementation Consortium

Chair, Green x Digital Consortium, JEITA
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Advisory Council

Member, Digital Society Initiative Committee

Member, Communications and Information
Technology Council
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The dual structure comprising the 11l and GSl| began its existence in the year 2000. It is a flexible
network-like organization for graduate-level research and education that seeks to bind together
the various fields of research related to “information” previously carried out separately in different
departments of the University of Tokyo. It is structured in such a way that its two main components
(11l and GSII) work in tandem while retaining their separate identities as organizations devoted to
research and education respectively. Together they form a creative and innovative structure for
the pursuit of advanced research and education in all areas of the broad academic field of
information studies.

Information is bringing about radical change in all areas of human civilization, including
consciouness and behavior, life and the body, society and culture, technology and art, industry and
the political economy, law and policy, and international relations and the environment. The very
structure of academic knowledge is also being transformed. There are calls for a "restructuring of
knowledge” based on the common language of "information”. It is therefore the mission of the
111/GSII to pursue advanced research and education that reformulates “knowledge” around the
node of “information”. By exploring all aspects of a broadly conceived field of “information studies”,
the aim is to contribute purposefully to the “restructuring of knowledge” with a commitment to the
public nature of knowledge.



Current Status of GHG Emissions
Japan and World

GHG = Green House Gas
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Data: Global-mean surface air temperatures from ERA5 e Credit: C3S/ECMWF
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Global average temperatures have increased by more than 1°C
since pre-industrial times

Average temperature anomaly, Global
Global average land-sea temperature anomaly relative to the 1961-1990 average temperature.

“Change region

0.8°C
Median
0.6°C
04°C
0.2°C

*0.2°C

-0.4°C

1850 1880 1900 1920 1940 1960 1980 2000 2019

Source: Hadley Centre (HadCRUT4) OurWorldInData.org/co2-and-other-greenhouse-gas-emissions ¢« CC BY
Note: The red line represents the median average temperature change, and grey lines represent the upper and lower 95% confidence intervals.

P 1850 () e —— e ————— ) 2019

CHART TABLE SOURCES & DOWNLOAD <
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Japan's GHG (Greenhouse Gas) Emissions

(million t-CO,) Grgenhouse gas
1.400 emissions
’ other than CO, from
1.200 energy sources
1,000
Other than C%Oz emissions
800 electric power | TOM €Nergy
+37million P sources
o0 - 86.0%
400 [ - N - [ - 1,111
Amount due to| (Million t-CO,)
200 electric power
0

FY 2010 FY 2013 FY 2015 FY 2017
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Global CO2 Emissions by Country

(million t-CO,)
10,000 —
China (9,101)
8,000
South Africa
1.1%
Australia
1.3% 12292
6,000
Sounth Korea
1.4%
Saudi Arabia USA (4,833)
1.4%
Mexico 4s000
1.5% 28 EU countries
- - o
C1an7?’/da 2,000 India (2,076)
o Russia (1,438)
Indnesia i
1.9%  Brazil Japan Russia /Q" — Africa (1,157)
25% 27% 46% —_— — ——Japan (1,147)
1 — e a . ‘o~ South Korea (589)
1990 2000 2005 2010 2016  Itan(563)
— Canada (540)
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CO2 emissions per capita by major countries
https://www.jccca.org/download/13330

CO2 Emissions per capita

0.0 20 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0
Canada [N 155
Australia | 155
United States | 15.2
Russian Federation [l 111
Japan . 8.7
Germany NN 8.6
China I 7.4
United Kingdom [ 5.4
italy N 5.4

Brazil NN 2.0
India NN 1.8
Kenya M 0.4 www.economicshelp.org
Source: The World Bank EN.ATM.CO2E.PC (2018 data)
Burundi | 0.1 Metric tonnes per capita. Accessed 18 August 2021
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Green Growth Strategy
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20204108260 $203EES EREAE FERIIES

October 26, 2020 Speech by Prime Minister Suga at the 203rd Session of the Diet

JU—-itR0DENR _
Realization of a green society

BRETE, RREBOIEICEFLIRBEOIFREIIREBIT T,
J)=—#E2OERBICERBEALTENWET,

The Suga administration will focus its utmost efforts on
realizing a green society, with the virtuous circle of the
economy and the environment as the pillar of its growth

strategy.
EHAEIF2050FF T REMRTRADHHZEALLTED
[29%.F4hb

2050 F h—Ro=a—bkI)L. Rk FHEDER
#BiEdEE.CICEELM-LET,

Japan hereby declares that it will aim to reduce greenhouse
gas emissions to zero by 2050, that is,

to achieve a carbon—neutral, decarbonized society by 2050.

L4, BEIEADRGEEFREDHMTEHYEL A,
BB RERIE R RETICED, EEREORBEHRDE
%_;&_%T:bl,\ RELGRRICDOELBDEVORBDEBRHANE
Addressing global warming is no longer a constraint on
economic growth. It is necessary to change the way of
thinking that proactively implementing global warming
countermeasures will bring about changes in the industrial
structure and the economy and society, and will lead to great
growth.

12
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Paris Agreement, Adopted in 2015, Effective in 2016

w2020 BUBFDREFHRHAFFHBIRSF O H DRI E
PR

A new international framework for reducing greenhouse
gas emissions after 2020.

m £15$12H(‘.75>7\ }(U'CF#HEEWLCOPA (EhiES =

PARIS CLIMATE AGREEMENT

Historical document that legally binds the whole World
to participate in climate change fight.

196

$ countries
(s 31
& Adopted the Agreement 202(3/
officially recognizing
m human influence will cobmez:)nzt: force
Rich countries will provide on climate Y
minimum of $100 billion If signed by
to developing ones for climate covering

change adaptation by 2020

m 55% of global emissions

Holding the increase
in the global average

temperature
years well below
E 5 tri 2 g C
YEny:DYears colntnes The balance between emissions
shall revise their emissions . and sinks should be reached
reduction targets and measures Pur s.“ e efforts in the second half of XXI century
to limit the temperature

increase to

mman
Climate damage Clean technologles

For the first time ever The Agreement urges
the Agreement defines to speed up clean tech
climate loss and damage terms } ; development and international

but liability and compensation echnology transfer
Role of forests

are not mentioned

CLIMATERUSSIA.RU

BN S SE21 B EIRSR) T

1 o

. {2000 EH

AaRUTHIL
Approximately 200 countries around the world agreed at

COP21 held in Paris, France in December 2015.
m FHEM (Effective condition)

>

>

SSHELU ENS T A&

At least 55 countries participating

%ﬁ@"f AEEHE D SH55% L EZWAN—F HENILET

Ratified by a country that covers more than 55% of the
world's total emissions

» RHABE (Long term goal)

>

HADEYRR LR ZEREMURICLER2°CLY+5
KRS, 1.5°CI *[I]zé%jj{——cj'é

Keep the global average temperature rise well below 2°C
above pre-industrial levels and strive to limit it to 1.5 °C

0)7‘.&) TEHMNEYRHRDRER FHH
% FHORC. 215 B (S ﬁsﬁu%x % x#fFngt
?&Vm&l £B)RINEDINSTUAELED

Therefore, global greenhouse gas emissions will peak out as
soon as possible, and in the second half of the 21st century,
the balance between greenhouse gas emissions and

removals will be achieved.
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Cities declared 2050 Net-Zero Carbon (Sep., 2023)

https://www.env.go.jp/content/000162824.pdf
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Tokyo declared as a zero emission municipality

Zero Emlssmn

t ttgyt a Tokyo that serves

asapion r brillia tft
Zero Emission Tokyo Strateg

yo

Outline of Zero Emission Tokyo Strategy

A Sustainability and Resilience
Strategy Pursuing 1.5°C
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Odawara City: Clean and Smart Castle Town
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Global Warming
Countermeasures

17
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Global warming countermeasures
kR L3I oR

Mitigation measures Adaptation measures
rxv] Yo7 a \ i frie
RPN WEHHTR
B SURZEDABNRERDNEZLLT. BLER] B EARZEEMRU CERETSRVEECTU T, MEssE
BEIRIF 20N R LARMR R RS D3EIR DIRE(CLDURZENEITDE A DB BT = DEIR
Realization of a slim low-carbon society Realization of an adaptive society that can come to
centered on renewable energy as an terms with climate change by improving vulnerability to
improvement to the man-made factors of impacts that cannot be avoided by implementing
climate change mitigation measures
B ORENRIROHEHEIR. F ‘ ‘

Reduction of greenhouse gas emissions, etc.

Sensitivity Adaptability

Measures
RS NI R

Measures
W& EE]

m HHOFIAR, JAREREGR. IEEM L. EE RN, W TREIE. =904, C
RS LA - S E DN, 2 (B, T ERPER
Land use, neighborhood relations,
depopulation, excessive external
dependence, increase in the physically
and socially vulnerable such as aging, etc.

Administrative system,
monitoring, preparation by
residents and companies,
knowledge, etc.
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Actions towards Global Warming
Countermeasures

!

Green x Digital

+ Post/With COVID-19

# ° leovip-1e ™%
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Not only weather forecast and disaster prediction
(adaptation measures)

But also, total optimization of
supply chain and our society
(mitigation measures)
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What can we do with “Green x Digital” ?

Mitigation measures

c
cd
pr i
S 3
QM
ga)
<,:E

Efficiency improvement of society as a whole:
DX Promotion, Data-Driven Society

HSAEOMERE L : DXHEE, T—55REEHS

Transparency in Society:
Open Data, IoT, Data Collaboration Infrastructure

HE2DBRE : A-T>7—4. IoT. T—HHRAEA(>TS

Green ICT, Calm Computing

JV=YICT, h—AIAYE1-F1>)

National resilience: National land resistant to
climate change and disasters, disaster prevention,
disaster response

El+588ML : [IRZEEPREB(CGRPIBE L. P5RE. KEXR

Proactive risk workarounds with data

F—HEFBERLETOF V71T RYAIEER

2023/10/16
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Three Organizations in Japan
for Climate Services

Weather x Business Consortium
Green X Digital Consortium
Smart City Social Implementation Consortium



{ J SRESZMEIY O T L BMUADE | ¥rTyT | Google sa
WEBC Weather Busi sor

F—L [ WXBCKEDWT | AARYb | ¥BE#EM | F-ERHH | SREEY-EBN

e b SEETUE IR
~ ‘

&y

u#sc
[RESRIAWEIDY =T L

SRBART -2 EREFNAL. RLALUHRIREDRRD
EXAY - EMtEBETEFEOEBERTY

>
= ",

& achy

R,

Cataka o
R RS AND

A

[RIBER. B, WE - BRI SICREEEDOTHRL,
BRRBOBICKELREZEXET,
BRIDESRRAZED I TRHRRT -2 ZFHALTHELEAD?

= m

[REIVRAEI VY-V T I

WXBC: weather X Business Consortium
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Whether x Business Consortium (WXBC)

MG R

m Establishment 13 27
» March 2017 ; .

® Chair
» Noboru Koshizuka (The University of Tokyo)

® Vice Chair
» Hisashi Nakamura (The University of Tokyo)

® Education WG

» Chair: Harumi Tahara (Consortium for the
Promotion of Advanced IT Applications)

The 1st Forum of Weather Business Forum,
» Vice Chair: Osamu Iwata(Japan Weather March 2017

Forecasters Association)

g SREIYRAHEIVYY—I 7L (WXBC)

» Vice Chair: Masaaki Ochi (Office of the } $2E SREVRRTA—

Digital General Counsel)

® New Weather Business WG
» Chair: Fumihiro Murakami (MRI)
» Vice Chair: Kazumi Rissen (Hitachi)

m Office

» Planning Division, General Affairs
Department, Japan Meteorological Agency

_ ‘ o B The 2nd Forum of Weather
Nikkei, March 11, 2019 Business Forum. February 2018 %4
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WXBC Member Oraanizations, Mar 15, 2022

SREIRAMEILY-S7 L SERE (2022465A178AR) (SE5))

RyE—E/ Ly (BR) Tl (kR) (¥k) BCN 7415 (KR) 1
) FFI5LT7—H NI NS ERRT (BR) AT EIAZTAT (#R) EX9rH— (¥R) IDF5274 B3]
A L A e ) SBEIR () (—M) FSEEIIRE il (#) BISRFLX WERE (R [SERRGERESESE HHLSHHR
(53E) EURBZUIS A7 LHEERS PEBS (KR SRR (BR) ) BzyY1-SaXRER A= 7oK A-YW1-3>X (#) [R Y—E23 (fthic: Y60) 1
IR el e Fr T S Aerar T oy
HUTBTHEEE (KR) ERRIANE (BR) BHBII- 71— () (BR) 1>TARTS (BK) A—-7=)+IX
(bk) SEE EREE (%) ) 7539 BRRHIIVFAN -4 (PEEEE ()
A (8 (BR) JA-PYR-IA (¥K) Fusic (#k) 919397 (BK)
(BR) SLISRFLX (BR) B—ILIIvR BR) T304 (BR) I2=9Z ) 9129
(#R) LIXIL (BK) B4/(-F (BR) I5>> St MSBADA >9—URJEEER (¥K) AR ST RAATOPR
(F &S H2- A KR (5K) F5% T55T4A_(HR) IAIIR-JaRR AD2EFFRI~_(BR)
(R PA-JUyk-Wa-33>X (#) Y=—2fyh (#K)_Freewil (k) IGRSRI>I=7Y>) {ER)(0— (#R)
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TR (bR (#) PAS—IR (B) BREIFIZATLX (#k) 1245 MAOZORA (—#) 2EFRREEE
BiEJ0-/0L () (BR) 7AY-AR—ZRYh-UH—F S (#R) =BB/MYINIIT (KF) (374) dEh, (1) £BAM
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Green x Digital
Consortium

Green x Digital Consortium
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Green X Digital Consortium, JEITA

m Establishment
» September 2021

® Chair
» Noboru Koshizuka (The University of Tokyo)

® WGs
» Visualization WG

@ Study on the visualisation of CO2 emissions
throughout the supply chain.

© chair: NEC
» DC Decarbonization WG

¥ Building a business model for the data
center business to support the Digital Rural
City concept.

@ chair: Fuji Electric Co.

» Environmental Activity Data Valorization WG

® Mission

» The aim is to contribute to the realisation of
carbon neutrality in 2050 by optimising the
whole of Japanese industry and society
through initiatives related to the digitalisation
of environment-related fields and the creation
of new business models.

Green x Digital Conference 2022

J90-)N\)WH470—% - Green x Digital £ZD5EDFKFE

10/18 (7K) 10:15 — 12:00 |EAYE AOAYS3VK—ILA
Session2 BHEEICEZT(ANYYIY

e « e

I73UT=9—: ZTIINFTIINERE Kais—

S0 5 o

x HZREERER

é\\ reen ital
BEESLE  Catena-X Gaia-X §& PACT s
95 JRTIS A7 s NEC
P—FFIFvERAEEER Board Member CTO WBCSD Director #i74 Corporate SVP# CSCO
FRZEA Hagen Heubach  Pierre Gronlier Anna Stanley- SBKEE
SAP Radiére
el e JEITA

Green x Digital Conference 2023
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Overview of Green x Digital Consortium

2023/10/16

Overview of the Green x Digital Consortium Saae Digfial

Consortium

Green is the key to
- tackling climate change

- corporate strategies to enhance
titiveness

Digitalization is the ke
- sustainable economic growth

- achieving the Sustainable Developme
and carbon neutrali

€ Activity : 4 pillars
/I . Carbon data visualization project e E

Digital platforms Data centers Logistics  Energy
Visualize CO, emissions throughout supply chains

I . Decarbonization project for data center
' IV. Global Communication

\ Harmonize systems at global level

Cloud services Hardware Mobility Raw materials

Digital solutions Construction Real estate Finance
R SN Ll
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Report of Visualization WG, Green x Digital Consortium
https://www.gxdc.jp/pdf/achievement_report.pdf
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Smart City Social Implementation
Consortium (SCSI)

ye ASHLAS

OUR VISION

AXN=bTADHEREZNET S
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Smart City Social Implementation Consortium (SCSI)

m Establishment
» May 2022

® Chair
» Noboru Koshizuka (The University of Tokyo)
m Directors
— K3 AmiErags) ) _3 7
» Yutaka Ukegawa (NEC Corporation) \ Bl AN-hITAHEERERIVY-Y T

Smart City Social Implementation Consortium

» Hiroo Isowa (Sumitomo Mitsui Financial Group)

» Masahiro Tanaka (Tokyo Electric Power Grid Co.)

» Yuichiro Tokunaga (East Japan Railway Company)

» Noriyuki Hirano (Mitsui Sumitomo Insurance

Company, Limited)
The 1st Forum of Smart City Social

® Auditor Implementation Consortium, 2022

» Masanori Kawamura (NEC Corporation) _——
®m Mission

» The following activities are carried out to support the
planning, development, implementation and
deployment of smart city services and to accelerate
the social implementation of smart cities.

©® Thematic subcommittees on smart cities

4  Study groups on the development of services using data
federation infrastructures

¢ Listing and browsing of services through the service
catalogue and marketplace

@ Provision of service development environments,
management of developer communities

etc.

Sapporo Forum of Smart City Social
Implementation Consortium, 2023



Members of SCSI
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Climate Related Services in SCSI Members

07 "!u. N

Real Hazard Viewer (Toppan)

AP KDXHESR [NE CEHETEHXEY —E X

HPOFHFICL > TEXBEEL SO HBNRELERICEH S 2O OHLEIY BH

HIFENARD S VEXBEEER D L EREBRICER T
T & KEROMEL YK — b T 5 RMBES —E R

NEC Evacuation Action Support Service (NEC)

B W S AR~ R UPINDA LIREA—S

i \ = /|
Qy— \ : AL
SWeFE 2 o B e B .
)AL \
\
i W X .
AT (= * ‘3@
~ i el L4
] R
o TARRT »

2022/04/28 09:00:00 o

LI
O mopbox (g e
Disaster prevention dashboard - Disaster prevention

and mitigation support system using weather and
disaster data x Al (Mitsui Sumitomo Insurance Co.)

L : 2022/04/28 9:00:00

o Maotox ©
Co., Ltd. | © Mapbox, © OpenStreetMap

Hydrogen initiatives (Milite One Ltd.)
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Examples of Climate Services

Good use cases
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Energy Monitoring in University of Tokyo: Green ICT Project

SEOBHERHIRR ERECHT ZBHERLE RELAJL

2023/10/16
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Solar Forecast Al Competition 2023 (Smart Energy, U-Tokyo)
https //www.solar-forecast.jp/

oo | Solar Forecast Home ~EEERE SvEVY  FoA@EH  IUAHE

This competition is, utilizing detailed power
generation data and weather data from power
plants in the past, to develop an Al model to

/ ﬁ%ﬁ*‘ OOEH | = accurately forecast solar power generation.
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Data-Driven (Shimanto-Town, Kochi Prefecture)

nF—HEREH RIS
> EYIDEIE-BH=IZIECT
DRE. QEE. @C02, D)K. HH
BRI IR EFIE
> [oTICKAHERE
» T—RANDRZ51E

> T4—k\V I AU ZzET (=5
&)

w Data-Driven agriculture

» According to the vigour and solar
radiation of the crop, comprehensive
environmental control of
(1) temperature, (2) humidity, (3) CO2,
(4) water, etc.

» Visualization of data
» loT-based Monitoring
» Feedback cycle (Monitor - control)
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AI-Driven Agriculture

Image data

as well as...

Sensor data
Quality data
| Shipment data
Weather data

227

bata

agricultural field

(C) 2023 Noboru Koshizuka, All Rights Reserved.

Visualization
Analysis increased yield

Proposal and Warning .
Improved quality
Shipment Forecast

Abnormality detection
and prediction

227

>

outcome

Data Analysis
Al/Machine Learning
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Al Taxi: Supply-demand matching > Decreasing Loss, Energy...

Al Taxi: Data to be used

Using in-house data + Data from other companies + Open data

(1) In-house data (2) Data from other (3) Open data

(human flow data) companies (weather data, etc...)
(cab operation data)
— T 24 wuaxu lmm.m 2018%1A318200409
+ 0‘:““".,_, ;: o + o \3'-7:?:':»:[
[2485RIPEKE | (RETR—LR-LD)
(K] (A1973—]

RSN A DFEERERN ALCEDZE RS /(- DFEEREED
— Z12E1—-45 EICER
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Al Taxi: Supply-demand matching > Decreasing Loss, Energy...

Al Taxi: Overview of Service

A service that provides cab drivers with the number of cab rides forecast in
the future using "real-time travel demand forecasting technology.

500m
l_‘_\
i1 0 2 22:1: om:6; “'%“:ZQ"/ 8t ;6M‘ kv.: Mza:lo < } 5 Oom
70 : 9.1 °3 8: ?‘.§>1’:8°OW ///// 8’; 8\
&t A ¢ B\ number of cab rides forecast
; 1{) - 4;3 0 2+ i in the future
J.).:.’}.)?"Lz.:.'.z:.o ...... i e o
=& i R
T 3 e <] ..1o.,.opm.n.o.,.30.%....7;;:.’.& ........ _._ most expected ares g
Realtime forecast <
- Every 10 minutes : 53
- Up to 30 minutes later S
- 500 square meter mesh - predicted direction
- ©2017 Google - #5815 — & Eb6Y ZERIKIN. Googld
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Data Centric Disaster Response System
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Tsunami simulation with 3D map (Yokosuka)
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Tsunami simulation with 3D map (Yokosuka)
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Evacuation guidance system
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Navigating to higher ground
when there is enough time for evacuation
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Navigating to tall buildings

when the tsunami arrival is so urgent.
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Summary/Lessons

Greening society as a whole

Utilization of weather data and digital technology is important

46



For the sustainability and mitigation measures in the city,

Sma rt City Opti m ization Process social activity optimization in cities is the key issue

loT, Data (esp. Open Data), and Al are the most important technologies.
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Carbon Neutral and Industry
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“Green”

is not only environmental problem,

but also economical problem
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ESG information disclosure request by the Tokyo Stock Exchange
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Companies on the prime market

are required to disclose information

according to the recommendations

of the TCFD (Task Force on Climate-

related Financial Disclosures).
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® EU institutions reached an
agreement over new battery
rules.

» EURREILHENRAZEE

u LMT batteries, industrial
batteries (2 2 kWh), and EV
batteries must have a digital
battery passport that includes
information specific to each
battery and its application.
> LMTFFJ ith, REHI2kWhEEZ SEXR

B EVAEMICIEZ. BLXDEMEZTD
%i@l:lﬁlﬁ@’lﬁ#&%é‘djv‘-“’)wb it
X 7R—I (digital battery passport) & 75
elbs
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European Councll
Council of the European Union  About the institutions v Topics Meetings + News and media + Research and publications «

Home > Press > Press releases

Council of the EU  Press release 10 July 2023 10:30

Council adopts new regulation on batteries and waste
batteries

The Council today adopted a new regulation that strengthens sustainability rules

for batteries and waste batteries. The regulation will regulate the entire life cycle .
" e 4 Infographic - Towards a

sustainable, circular, European
battery supply chain

of batteries - from production to reuse and recycling - and ensure that they are
safe, sustainable and competitive.

Batteries are key to the decarbonisation process
and the EU's shift towards zero-emission modes of
transport. At the same time end-of-life batteries
contain many valuable resources and we must be
able to reuse those critical raw materials instead of
relying on third countries for supplies. The new

rules will promote the competitiveness of European
industry and ensure new batteries are sustainable
and contribute to the green transition. See full infographic
— Teresa Ribera, Spanish minister for the ecological

transition

The regulation of the European Parliament and the Council will apply to all batteries including all waste portable batteries, electric
vehicle batteries, industrial batteries, starting, lightning and ignition (SLI) batteries (used mostly for vehicles and machinery) and batteries
for light means of transport (e.g. electric bikes, e-mopeds, e-scooters).

Circular economy

The new rules aim to promote a circular economy by regulating batteries throughout their life cycle. The regulation therefore establishes
end-of-life requirements, including collection targets and obligations, targets for the recovery of materials and extended producer
responsibility.

The regulation sets targets for producers to collect waste portable batteries (63% by the end of 2027 and 73% by the end of 2030), and
introduces a dedicated collection objective for waste batteries for light means of transport (51% by the end of 2028 and 61% by the end
of 2031).

The regulation sets a target for lithium recovery from waste batteries of 50% by the end of 2027 and 80% by the end of 2031, which can
be amended through delegated acts depending on market and technological developments and the availability of lithium.

The regulation provides for mandatory minimum levels of recycled content for industrial, SLI batteries and EV batteries. These are
initially set at 16% for cobalt, 85% for lead, 6% for lithium and 6% for nickel. Batteries will have to hold a recycled content
documentation.

The recycling efficiency target for nickel-cadmium batteries is set at 80% by the end of 2025 and 50% by the end 2025 for other waste
batteries.

The regulation provides that by 2027 portable batteries incorporated into appliances should be removable and replaceable by the end-
user, leaving sufficient time for operators to adapt the design of their products to this requirement. This is an important provision for
consumers. Light means of transport batteries will need to be replaceable by an independent professional.
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The EU regulation establishing the EU's Carbon Border
Adjustment Mechanism (CBAM) came into effect (May 2023)

May, 2023
The EU regulation establishing the EU's

Carbon Border Adjustment Mechanism
(CBAM) came into effect.

4

Oct., 2023
Tentative application (transitional period)
began.

4

Jan., 2024
1st CBAM report submission deadline

Jan., 2026
Start of full-scale application

4

l Sectors covered in the first phase of the CBAM - our

environmental policy tool to help maximise the European
and global impact of our fight against climate change.

CEMENT ~  IRON &STEEL

FERTILISERS ~ ELECTRICITY

#EUGreenDeal

CARBON BORDER
ADJUSTMENT MECHANISM

Climate change is a global problem that needs global solutions. As the EU raises its own climate
ambition, and as long as less stringent climate policies prevail in many non-EU countries, there is a
risk of so-called ‘carbon leakage'. Carbon leakage occurs when companies based in the EU move
carbon-intensive production abroad to countries where less stringent climate policies are in place
than in the EU, or when EU products get replaced by more carbon-intensive imports.

The EU’s Carbon Border Adjustment Mechanism (CBAM) is our landmark tool to put a fair price on
the carbon emitted during the production of carbon intensive goods that are entering the EU, and to
encourage cleaner industrial production in non-EU countries. The gradual introduction of the CBAM
is aligned with the phase-out of the allocation of free allowances under the EU Emissions Trading
System (ETS) to support the decarbonisation of EU industry.

By confirming that a price has been paid for the embedded carbon emissions generated in the
production of certain goods imported into the EU, the CBAM will ensure the carbon price of imports
is equivalent to the carbon price of domestic production, and that the EU's climate objectives are not
undermined. The CBAM is designed to be compatible with WTO-rules.

EU importers of goods EU importer
covered by the CBAM registers declares ce as
with national authorities the emissions alr y been paid
where they can also buy embedded in its imports and during the production of the
CBAM cert_lﬁcates. surrenders imported goods, the
Certificates are priced based on the corresponding number corresponding amount
weekly ETS of certificates each year. can be deducted.
allowances.
#EUGreenDeal - R
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Catena-X

Standard Data Exchange Platform for European Automobile Industrie

FAQ Contact LinkedIn Deutsch

= Vision Benefits Offers Introduce News About
i 9»..9? ED a X & Goals &Implement &Dates us o\

Catena-Xe. V. starts
certification
process

By entering the beta phase, Catena-X is starting the
certification process. This process provides service
and app providers with the required certificate to
access the data space.

GotoNews

Why Catena-X? —

Our Vision

Catena-X is the first collaborative, open data ecosystem for the automotive industry of
the future, linking global players into end-to-end value chains - as simply, securely and
independently as never before. The shared goal: a standardized global data exchange
based on European values. The claim is data sovereignty. Participation is rewarded with
above-average resilience, innovative strength and earnings opportunities. And
Catena-X is open! Other industries and ecosystems can be integrated at any time.

More about our vision!
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How Catena-X Works — GAIA-X Ready Architecture

CSV-Upload
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Green x Digital

Carbon data visualization project Consortium

m Utilize digital solutions to visualize carbon emissions across supply
chains to accurately calculate Scope 3 emissions of GHG protocol*

*GHG protocol : Global standard for calculation and report of Greenhouse Gas emissions

® Facilitate engagement between companies to reduce carbon
emissions

Materials Transport Component Transport Product Warehousing & transport Sales Recycling
manufacturing manufacturing  (Inventory management)

Data linkage between digital solutions for visualizing carbon data emissions

Visualize Scope 3 carbon emissions

55



(C) 2023 Noboru Koshizuka, All Rights Reserved. 2023/10/16

Green x Digital

Our activities: Data Visualization Project Consortium

= We will undertake the following activities to accurately calculate and
pursue reduction of supply chain emissions with a particular focus
on Scope 3:
» Create methods for collecting, calculating and sharing carbon emissions data
» Consider technologies and a standard format for data

» Conduct a PoC experiment on data exchange between carbon data emissions visualization
solutions

Warehousing Componerft Warehousing Product Warehousing
Materials & transport manufacturing g transport manufacturing & transport

CO2 Visualization Framework

[ |

i |

i Technologies and standard format E Technology Specification
1 ]
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