
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
2023.10.18

Noboru Koshizuka/越塚登
The University of Tokyo/東京⼤学
Weather x Business Consortium/気象ビジネス推進コンソーシアム



2

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

Noboru Koshizuka
越塚 登
Professor, The University of Tokyo

Chair, Data Society Alliance
Director-General, Smart City Social 
Implementation Consortium
Chair, Green x Digital Consortium, JEITA
Chair, Weather x Business Consortium
Member, National Strategy Special Zone 
Advisory Council
Member, Digital Society Initiative Committee
Member, Communications and Information 
Technology Council
etc.



The University of Tokyo（東京⼤学）
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.

3



4



Current Status of GHG Emissions
Japan and World

GHG = Green House Gas
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2023 summer was the hottest summer (record)
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Global average temperatures have increased by more than 1℃
since pre-industrial times
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Japan's GHG (Greenhouse Gas) Emissions
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.

8



Global CO2 Emissions by Country
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CO2 emissions per capita by major countries
https://www.jccca.org/download/13330
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Green Growth Strategy
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2020年10⽉26⽇ 第203回国会 菅総理⼤⾂ 所信表明演説
October 26, 2020 Speech by Prime Minister Suga at the 203rd Session of the Diet

グリーン社会の実現
Realization of a green society

菅政権では、成長戦略の柱に経済と環境の好循環を掲げて、
グリーン社会の実現に最大限注力してまいります。
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.

我が国は2050年まで、温室効果ガスの排出を全体としてゼロ
にする、すなわち

2050年カーボンニュートラル、脱炭素社会の実現

を目指すことを、ここに宣言いたします。
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.

もはや、温暖化への対応は経済成長の制約ではありません。
積極的に温暖化対策を行うことが、産業構造や経済社会の変
革をもたらし、大きな成長につながるという発想の転換が必要
です。
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.
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パリ協定 2015年採択、2016年発効
Paris Agreement, Adopted in 2015, Effective in 2016
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n 2020年以降の温室効果ガス排出削減等のための新たな国
際枠組。
A new international framework for reducing greenhouse 
gas emissions after 2020.

n 2015年12⽉にフランス・パリで開催されたCOP21（国連気候
変動枠組条約第21回締約国会議）で、世界約200か国が
合意して成⽴
Approximately 200 countries around the world agreed at 
COP21 held in Paris, France in December 2015.

n 発効条件 (Effective condition)
► 55カ国以上が参加すること

At least 55 countries participating
► 世界の総排出量のうち55％以上をカバーする国が批准す

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

n ⻑期⽬標 (Long term goal)
► 世界の平均気温上昇を産業革命以前に比べ2℃より十分

低く保ち、1.5℃に抑える努力をする
Keep the global average temperature rise well below 2℃
above pre-industrial levels and strive to limit it to 1.5 ℃

► そのため、できるかぎり早く世界の温室効果ガス排出量を
ピークアウトし、21世紀後半には、温室効果ガス排出量と
（森林などによる）吸収量のバランスをとる
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.



Cities declared 2050 Net-Zero Carbon (Sep., 2023)
https://www.env.go.jp/content/000162824.pdf
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：都道府県表明済

2050年 二酸化炭素排出実質ゼロ表明 自治体   2023年9月29日時点

◼ 東京都・京都市・横浜市を始めとする991自治体（46都道府県、558市、22特別区、317町、48村）が
「2050年までに二酸化炭素排出実質ゼロ」を表明。
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＊朱書きは表明都道府県、その他の色書きはそれぞれ共同表明団体
（国のカーボンニュートラル宣言）

表明都道府県（46自治体） 表明市区町村（945自治体）



Tokyo declared as a zero emission municipality
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Odawara City: Clean and Smart Castle Town
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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Global Warming 
Countermeasures
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Global warming countermeasures
地球温暖化対策

Mitigation measures
緩和策

Adaptation measures
適応策

Sensitivity 
Measures
感受性対策

Adaptability 
Measures
適応能⼒

■ 気候変動の⼈為的な要因の改善として、再⽣可
能エネルギーを中⼼にスリムな低炭素社会の実現
Realization of a slim low-carbon society 
centered on renewable energy as an 
improvement to the man-made factors of 
climate change

■ 温室効果ガスの排出削減、等
Reduction of greenhouse gas emissions, etc.

■⾏政制度、モニタリング、住⺠や企業に
よる備え、知識等
Administrative system, 
monitoring, preparation by 
residents and companies, 
knowledge, etc.

■ 緩和策を実施しても回避できない影響に対して、脆弱性
の改善による気候変動と折り合える適応型社会の実現
Realization of an adaptive society that can come to 
terms with climate change by improving vulnerability to 
impacts that cannot be avoided by implementing 
mitigation measures

■ ⼟地利⽤、近隣関係、過疎化、過度な外部依存、
⾼齢化等⾝体的・社会的弱者の増加、等
Land use, neighborhood relations, 
depopulation, excessive external 
dependence, increase in the physically 
and socially vulnerable such as aging, etc.



Actions towards Global Warming 
Countermeasures

Green x Digital
+ Post/With COVID-19
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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” ?
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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DX Promotion, Data-Driven Society

Green ICT, Calm Computing

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

Proactive risk workarounds with data

Transparency in Society: 
Open Data, IoT, Data Collaboration Infrastructure
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社会全体の効率向上︓DX推進、データ駆動型社会

社会の透明化︓オープンデータ、IoT、データ協調型インフラ

グリーンICT、カームコンピューティング

国⼟強靭化︓気候変動や災害に強靭な国⼟、防災、災害対応

データを活⽤したプロアクティブなリスク回避策



Three Organizations in Japan
for Climate Services

Weather x Business Consortium
Green x Digital Consortium
Smart City Social Implementation Consortium
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WXBC: Weather X Business Consortium
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Whether x Business Consortium （WXBC）

n Establishment
► March 2017

n Chair
► Noboru Koshizuka (The University of Tokyo)

n Vice Chair
► Hisashi Nakamura  (The University of Tokyo)

n Education WG
► Chair: Harumi Tahara (Consortium for the 

Promotion of Advanced IT Applications)

► Vice Chair: Osamu Iwata（Japan Weather 
Forecasters Association）

► Vice Chair: Masaaki Ochi (Office of the 
Digital General Counsel)

n New Weather Business WG
► Chair: Fumihiro Murakami (MRI)

► Vice Chair: Kazumi Rissen (Hitachi)

n Office
► Planning Division, General Affairs 

Department, Japan Meteorological Agency
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The 1st Forum of  Weather Business Forum, 
March 2017

The 2nd Forum of  Weather 
Business Forum,  February 2018Nikkei, March 11, 2019
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WXBC Member Organizations, Mar 15, 2022
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Green x Digital Consortium
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Green X Digital Consortium, JEITA

n Establishment
► September 2021

n Chair
► Noboru Koshizuka (The University of Tokyo)

n WGs
► Visualization WG

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

u chair: NEC
► DC Decarbonization WG

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

u chair: Fuji Electric Co.
► Environmental Activity Data Valorization WG

n 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.
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Green x Digital Conference 2023
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Green x Digital Conference 2022



Green x Digital コンソーシアム 会員（2023/5/26現在）
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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Overview of Green x Digital Consortium
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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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)
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Smart City Social Implementation Consortium (SCSI)
n Establishment

► May 2022

n Chair
► Noboru Koshizuka (The University of Tokyo)

n Directors
► Yutaka Ukegawa (NEC Corporation)
► 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)

n Auditor
► Masanori Kawamura (NEC Corporation)

n 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.
u Thematic subcommittees on smart cities
u Study groups on the development of services using data 

federation infrastructures
u Listing and browsing of services through the service 

catalogue and marketplace
u Provision of service development environments, 

management of developer communities
etc.
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The 1st Forum of  Smart City Social 
Implementation Consortium, 2022

Sapporo Forum of Smart City Social 
Implementation Consortium, 2023
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Members of SCSI
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.

33



Climate Related Services in SCSI Members
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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Real Hazard Viewer (Toppan) Disaster prevention dashboard - Disaster prevention 
and mitigation support system using weather and 
disaster data x AI (Mitsui Sumitomo Insurance Co.)

NEC Evacuation Action Support Service (NEC) Hydrogen initiatives (Milite One Ltd.)



Examples of Climate Services

Good use cases
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Energy Monitoring in University of Tokyo: Green ICT Project
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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Solar Forecast AI Competition, 2023 (Smart Energy, U-Tokyo)
https://www.solar-forecast.jp/
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This competition is, utilizing detailed power 
generation data and weather data from power 
plants in the past, to develop an AI model to 
accurately forecast solar power generation.



Data-Driven (Shimanto-Town, Kochi Prefecture)

nデータ駆動型農業
► 作物の樹勢・日射量に応じて

①温度、②湿度、③CO2、④水分、等を
総合的に環境制御

► IoTによる観察

► データの見える化

► フィードバックサイクルを回す（モニタ→制
御）

nData-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
► IoT-based Monitoring
► Feedback cycle (Monitor à control)

2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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AI-Driven Agriculture
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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agricultural field
Data Analysis

AI/Machine Learning
Data Outcome

??? ???

Image data

Sensor data

Quality data

Shipment data

increased yield

Improved quality

Shipment Forecast

Abnormality detection 
and prediction

Visualization

Analysis

Proposal and Warning

IoT

as well as...

Weather data



AI Taxi: Supply-demand matching à Decreasing Loss, Energy...
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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AI Taxi: Data to be used

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

(1) In-house data
(human flow data)

(2) Data from other 
companies

(cab operation data)

(3) Open data
(weather data, etc...)



AI Taxi: Supply-demand matching à Decreasing Loss, Energy...
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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A service that provides cab drivers with the number of cab rides forecast in 
the future using "real-time travel demand forecasting technology.

Realtime forecast 
- Every 10 minutes
- Up to 30 minutes later
- 500 square meter mesh

number of cab rides forecast 
in the future

predicted direction

most expected area

AI Taxi: Overview of Service



Data Centric Disaster Response System
42

Disaster 
Information

Storage
Disaster 

Information
Storage

Disaster 
Information

Storage

Disaster standard 
data format

リアルタイム被害推定
システム（SIP）

ICTを活⽤した情報共有
システム（SIP）

総合防災情報システム
（内閣府）

J-Alert
（消防庁）

G空間プラットフォーム
（総務省、他）

気象データ、災害データ
（気象庁）

公共交通運⾏情報
（公共交通OD研究会）

公共情報コモンズ
（マルチメディア振興財団）

災害医療情報
（EMIS、東⼤病院，他）

災害現場情報共有システム
（本事業）

Disaster data 
registration standard API

V-Low放送

スマートフォン

PC

防災情報
ステーション

携帯電話

公共交通機関
（⾞内放送、デジタルサイネージ）

テレビ

Disaster data 
delivery standard API

Inter-system 
data federation

Open Data

Cloud Systems
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Tsunami simulation with 3D map (Yokosuka)
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved. 2023/10/16
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Tsunami simulation with 3D map (Yokosuka)
2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved. 2023/10/16
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Evacuation guidance system
45

Navigating to higher ground
when there is enough time for evacuation

Navigating to tall buildings
when the tsunami arrival is so urgent.

Direction of 
higher 
ground
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Summary/Lessons

Greening society as a whole
Utilization of weather data and digital technology is important



Smart City Optimization Process
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1. Data 
Collection

3. Visualization

6. Behavior 
Change

(Short Time Response)

7. City 
Transformation
(Long Time Response)

4. Prediction

5. Optimization
Re-planning

2. Smart 
City PF

Smart 
City PF

Change 
Management

Advertisement
Promotion

Data 
Platform AI

AI

IoT, Data (esp. Open Data), and AI are the most important technologies.

For the sustainability and mitigation measures in the city,   
social activity optimization in cities is the key issue 

weather 
data

climate 
data



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
東京証券取引所によるESG情報開⽰要請

nCompanies on the prime market 
are required to disclose information 
according to the recommendations 
of the TCFD (Task Force on Climate-
related Financial Disclosures).
► プライム市場の上場企業には、 TCFD（気候関

連財務情報開示タスクフォース）の提言と同等
の枠組みに沿った情報開示が必要

nAccording to the guidance by the 
TCFD, disclosure of Scope 1 and 2 
emissions is mandatory, and 
disclosure of Scope 3 emissions is 
also recommended.
► TCFDのガイダンスによれば、スコープ1、2排出

量の開示は必須で、スコープ3排出量も開示が
推奨

2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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EU New Battery Regulation (July 10, 2023）

nEU institutions reached an 
agreement over new battery 
rules.
► EU機関は新電池規則を合意

nLMT batteries, industrial 
batteries (≧ 2 kWh), and EV 
batteries must have a digital 
battery passport that includes 
information specific to each 
battery and its application.
► LMT用電池、容量が2kWhを超える産業用

電池、EV用電池には、個々の電池とその
用途に固有の情報を含むデジタル電池パ
スポート（digital battery passport）を義務
づけ

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

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

Jan., 2024
1st CBAM report submission deadline

Jan., 2026
Start of full-scale application

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

...



Catena-X
Standard Data Exchange Platform for European Automobile Industrie

2023/10/16(C) 2023  Noboru Koshizuka, All Rights Reserved.
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How Catena-X Works – GAIA-X Ready Architecture
2023/10/16(C) 2023  Noboru Koshizuka, All Rights Reserved.
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Carbon data visualization project

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

n Facilitate engagement between companies to reduce carbon 
emissions 

2023/10/16(C) 2023 Noboru Koshizuka, All Rights Reserved.
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Visualize Scope 3 carbon emissions

Materials Component 
manufacturing

Transport Product 
manufacturing

Warehousing & transport
(Inventory management)

SalesTransport Recycling

Data linkage between digital solutions for visualizing carbon data emissions 

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



Our activities: Data Visualization Project

nWe 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

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

manufacturing
Warehousing
& transport

Warehousing
& transport

Product
manufacturing

Warehousing
& transport

Data-sharing systemproof-of-concept

Technologies and standard format

Methods of calculating & exchanging carbon emissions data CO2 Visualization Framework

Technology Specification 



(C) 2023 Koshizuka-Lab., All Rights Reserved

http://www.koshizuka-lab.org/
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