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Clean Energy Strategy in Japan’s Climate Policy

® To achieve carbon neutrality in 2050 and 46% emissions reduction in 2030,
the Clean Energy Strategy will draw a comprehensive and feasible
pathway rather than focusing on specific timeframes to ensure a stable

and affordable energy supply in the future and lead to further economic
growth.

Clean Energy Strategy

« Ensuring a stable and affordable energy supply for the
future in light of achieving carbon neutrality

« Indicates policies to promote energy conversion in
supply-side and demand-side sectors such as industry
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Overview of the Clean Energy Strategy Interim Report

® Chapter 1 organizes policies to make utmost efforts to ensure energy security
while accelerating decarbonization, considering the recent Russian invasion of

Ukraine and the tightening supply/demand of electricity.

® Chapter 2 discusses (1) Industrial green transformation (GX) to couple
decarbonization with economic growth and development, (2) Concrete pathways and
methods to induce energy structure transition in industry, (3) Efforts toward
decarbonization in communities and daily life, and (4) Policies to achieve GX
considering the discussions above.

Chapter 1

Ensuring Energy Security

Chapter2

Reforms in
economy,
society and

industrial
structure
toward a
carbon-
neutral
society

Section 1
Industrial GX
starting from

energy

Section 2:
Transition of
energy
supply/demand
structure
Section 3: Efforts
to decarbonize
communities/daily
life

Section 4: Efforts
to develop a social
system/infrastruct
ure to achieve GX

In light of the crisis in Ukraine and tight supply/demand of electricity, policies are
organized to make utmost efforts to ensure energy security by maximizing
utilization of power sources with high security and decarbonization effect such as
renewable energy and nuclear power, while accelerating efforts towards decarbonization.

Policy directions to couple decarbonization with economic growth and
development by simultaneously realizing transition of energy supply/demand structure
Organizes challenges and policy responses to respective sectors efforts to GX
Organizes challenges and policy responses to commercialize technologies
required to achieve carbon neutrality, such as CCS/NETs

Organizes concrete pathways, methods, and costs for energy structure transition
in industry

Organizes challenges and policy responses towards decarbonization in communities
and daily life, such as encouraging independent efforts by local society and promoting
consumer consciousness

Sets out policies to achieve GX considering the discussions above




Developing Social Systems/Infrastructure to achieve GX

XD SpJemo] a1njonaisedjul/swalsAs je1nos buidojaaaq | XO buizijeay

Decarbonization

Growth

Economic

5 Pillars

| ® Budgetary measures
|| v Unprecedented scale and period to

enhance predictability

v Introducing new KPIs (e.q.,

proactiveness in prior investment,
environmental effects)

development of
the GX League
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(Asia Zero Emission
Community)

@ Regulations/Systems

v' Regulatory measures to create new

markets and boost private investment

v Improving profitability to implement

novel energy methods

v Enhancing predictability for long-term

investment projects
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| @ Financial package
v’ Strengthening finance in Transition,

Innovation and Green areas.

|| v Enhancing information disclosure and

market credibility.
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» | International Market
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security and with developed
countries for innovation. |

v Further development of AETI||
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Investment required for decarbonization

Investments related to decarbonization in major sectors are calculated on certain assumptions.
As a result, investment required to achieve carbon neutrality by 2050 is estimated to be 17
trillion yen in FY2030 alone, totaling 150 trillion yen over the coming 10 years.

17
Decarbonizati trill s
v e » 150 trillion yen over 10 years .
/year rifion yen
Decarbonization  vRenewable energy 2.0
of power 5 trillion .
ol e yen v'Hydrogen/ammonia 0.3
/fuel transition v'Manufacturing storage batteries 0.6

Decarbonization

fof _ 2 trillion  v'Energy efficiency improvement/decarbonization in manufacturing processes 1.4
mapr;gcaegggs'”g Y& vIntroduction of industrial heat pumps and co-generation systems 0.5
End use 4 trillion  v'Introduction of houses/buildings with high energy efficiency 1.8
yen viIntroduction of next-generation automobiles 1.8

4 tiion ¥ R€INfOrcement of power systems 0.5

I e yen  v'Development of infrastructure for electrified vehicles 0.2
v'Measures to address digitalization 3.5

v'Carbon recycling 0.5

R&D 2 trilion  v'Development of manufacturing processes conducive to carbon neutrality 0.1

YN vNuclear power 0.1

0.6

v'Implementation of leading-edge CCS projects




Japan’s Clean Energy Strategy Interim Report -Financial package-

® In order to promote corporate investment in Green Transformation (GX), we will strengthen our
financial functions in the three areas; Green, Transition, and Innovation, and underpin
financial environment by enhancing information disclosure and improving market credibility.

® In particular, we will enhance the issuance support system for Green, expand the area of
sector-specific roadmap and develop guidance for engagement utilizing the roadmap for
Transition, and establish a new cooperative framework for Innovation, including risk sharing
between the public sector, companies and financial institutions. In addition, we will enhance
information disclosure, improve the credibility of ESG assessment organizations, and develop an

infrastructure for data distribution.

Transition Field

Expand the are of roadmap,
develop guidance for
engagement, make economic
model of emission pathways,
etc. Innovation

Establishment of a public-
Further development of private money cooperation
the expanding green ' system in cooperation with the
finance market GI Fund for its social
implementation, etc.

Green

2050 carbon neutral

SDGs:-
Realization of the
Paris Agreement

Finance

Foundation
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EU Taxonomy and Criteria in Major Sectors

® In April 2021, the European Commission adopted the delegated act of the Taxonomy Criteria. After
public comments, the revised criteria was adopted by the European Council/Parliament in January 2022,
though it was not possible to include natural gas and nuclear energy. Thresholds for taxonomy
eligibility are indicated for key sectors such as steel.

® In February 2022, the European Commission released a draft delegated act covering nuclear
and gas activities. After consultations with member states and experts, the Delegated Act was
adopted by the European Council/Parliament in July 2022 and is scheduled to enter into force

in January 2023.

| Sector Threshold Eligibility

Steel

Natural Gas

Nuclear

Threshold is set by averaging the performance of the most

efficient facilities (top 10%) in terms of CO2 emissions within the

same manufacturing process.

*(Reference) Benchmarks in Japan: Top 31% for High alloy steel
Top 16% for Carbon Steel

The life-cycle GHG emissions from the generation of electricity
using fossil gaseous fuels are lower than 100 g CO2e/kWh

Direct GHG emissions of the activity are lower than 270g
C0O2e/kWh of the output energy, or annual direct GHG emissions
of the activity do not exceed an average of 550kgC0O2e/kW of the
facility’s capacity over 20 years

Additional conditions such as limiting the project to reconstruction of
existing power plants

*Even the most efficient power plants in Japan is 320
gC02e/kWh, so hydrogen co-firing and CCUS are required.

Construction and safe operation of nhew nuclear installations for
which the construction permit has been issued by 2045

Modification of existing nuclear installations for the purposes of
extension, authorized by competent authorities by 2040

Additional conditions regarding radioactive waste management, such
as funding and treatment plans

- Intermediate products (hot metal,
sintered ore, coke, cast iron) produced
by highly efficient blast furnace methods
- Electric furnace steel (large scrap ratio)

Eligible under certain conditions.

The Delegated act was adopted in July
2022 by the European
Parliament/Council.

Eligible under certain conditions.

The Delegated act was adopted in July
2022 by the European
Parliament/Council.
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Japan’s 3-step-policy on Climate Transition Finance

® Although green projects have been attracting investment, more investments need to support

transition to net zero.

® To encourage private finance flow for transition, Japanese government take 3-step-policy.
(1)Basic Guidelines in line with ICMA transition handbook, (2) Sector Roadmaps which show
technology options for carbon neutrality and (3) Model Projects to secure a good quality of

practices without washing.

® As required by Basic Guidelines, companies are expected to show their transition strategy. They
can account for their plan by referring to the technologies and pathway of the roadmap.

v

1. Basic Guidelines

2. Sector Roadmaps

Financial Services Agency,
Ministry of Environment
and METI formulated the
Guidelines to establish

transition finance in line
with the ICMA transition

handbook.

Four Key Elements

-~

1. Strategy and Governance
[
2. Environmental Materiality

3. Science-based Strategies

~

v" An Annex to the Basic Guidelines
to show a pathway of technologies
to achieve CN by 2050

v' In 7 sectors: iron & steel,
chemical, electricity, gas, oil,
cement and paper & pulp.
(Automobiles to be released in
2022)

v' The roadmaps can be referred by

., companies to formulate their

Targets & Pathways

K4' Transparency /

strategies and pathways and by
financial entities to evaluate those
of clients

shipping, steel, aviation,
chemical, energy and
heavy industry sectors,
total USD 2.5 billion

Shipping Iron&Steel
\;_,-- NYK.o 9 JFE Holdings, Inc.
M o] 1. Chemical
[A K LINE © SUMITOMO CHEMICAL
Aviation Energy
p)saran T, TOKYO GAS
IHI?Iai/ Y "ndUStry 29 OSAKA GAS
s TSRS fidemitsu

3. Model Projects [e—m .

v" 12 model projects from
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Transition Finance: Summary of Sector Roadmap

The technology roadmap realizes carbon neutrality with credibility in three aspects.

1 Com pI‘Ehensive Covering approx. 70% of CO2 emissions in Japan

<Breakdown of Japan’s CO2 emissions> <Sectors of the Roadmaps> Emission

) Ratio
Others Agriculture etc.

Household Iron & Steel
Services st

Railway

Energy [Power ][ Gas ]
Chemical

%| Paper & Pulp Material [Iron - Steel][ Cement ]
Cement [Chemical] [Paper & Pulp]
Power

Transport [Shipping] [Aviation ] @ Limited to domestic emissions

¥ Roadmaps for Shipping and Aviation are formulated by Ministry
of Land, Infrastructure, Transport and Tourism

(Source) Comprehensive Energy Statistics and Japan’s
National Greenhouse Gas Emissions

2 Am bitiOLIS Carbon neutrality by 2050

1. Targeting Net-Zero 2 . Science based/alignment with 3. Living document
Roadmap aims to realize carbon the Paris Agreement To be updated by technological
neutrality by 2050 Deliberation by experts of technologies and environment progress

and representatives from finance sector
1 Transition is realized by the implementation of the policies
3 | Feasible v P P

Feasibility is ensured by supporting various policies such as NDC (46%-reduction by 2030), Long-term Strategy, Green Growth
Strategy, Basic Energy Plan, and R&D and social implementation plans in the Green Innovation Fund. Moreover, these policies are
also intended to enhance international competitiveness of Japanese companies. 12



Roadmap Examples: Power and Iron/Steel

Transition Roadmap for Decarbonization of the Power Sector

2020

‘ Efforts toward decarbonization

Research and development
Demonstration ...
Commercialization and introduction

2040

«—

2025 2030 2050

procurement entity

Ammeria firing

Hydragen firing

cuys

Tachnology development through the G1 Fung

Technology development through NEDO and other projects Bemonstration by 61 Fund (~ 2030)

Demonstration Practical use and introduction (However, the introduction is in the 2040s.)

Establishment and commercialization of technology

R & D (performance improvement, process development,
manufacturing technalogy developrent)

Demonstration

Reneuiable power

Suspension or abolition of thermal
pewer plants

Ammaria co-firing
Energy base targee: 156
(Total of Hydrogen and Ammoria)

Hycrogen co-fring
Eneray base target: 15 by 2030
{Total of Hyrogen and Ammonia)

Biomass co-firing

Demonstration is underway at NEDO (~ 2024)

About 20% _Full-scale introduction of ammania thermal power generation

Demanstration of actual equipment by G1 Fund (~ 2025), etc

(about 50% —60%)
premiss o e
Establishment of technolagy with about 10% co-firing rate and commercialization around 2030 SR

Expansion of ineacuction and improvement of co-fiing rate

030
(ncuing eicaed fu)

Strengthering and upgrading

it can b eligible for transitien financing an panzion af

transmission and

Promation of DR and

Storage battery and water
pumping
distributed energy resource

"EMficizney Improvement and conversion from eoal to ntural g2 of Rermal pawer Saurce: can b SubjEct t transition finaneing on the premize of decaranizing powsr sourees by 2050, With an eye tovard the intraductien of mixed combustion and sxelusive

combustion of ammania and hydrogen and CC (U) § in the future.

*Electrification” includes {utiization of elactric power derived energy, etc),

“The mixing ratiois based on heat quanity.

Assumed CO2 Reduction Pathway °

* Suspension or abolitio hermal power generation,
use of renewable energy and nuclear power
Biomass co-firing, etc.

1]

3 * Ammonia/hydrogen co-firing (high co-firing)

= + CCUS, etc.

7 :

a 4 o

Q

E . : ;
- * Ammonia and hydrogen firing
-1 * CCUS, etc.

g : ’
3
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Realizing

Carbon

Neutrality

Iron & Steel

2020

Blast

Furnace

2025 2030 2040 2050

Ways for Decarbonization
(include collaboration with other

industries)

Ll

Energy saving/efficient technologies : Utilization of Al-IoT / Recovery of waste heat &
by-product gases / WEE (plastics, tires, etc.) / Utilization of Scraps / Next Generation
Coke/ Renovation of coke oven to improve efficiency / High productivity power generation
system, etc.

Hydrogen reduction ironmaking
{Utilization of on-site hydrogen)

[Hydrogen reduction ironmaking
(Utiization of external hydrogen*

€02 capture and separate

Energy saving/efficient technologies : Process consolidation and improvement/ Wasted
heat recovery / Refurbishment of burners, Installation of high productivity facilities, etc.

Energy saving/efficient technologies : High productivity electric arc furnace/ Waste

heat recovery, etc.

Direct reduction (natural gas)

Direct hydrogen reduction
(based on natural gas and H2.

- Pursuit efficiency and
energy saving for low-
«carbonization.

+ utilize extemally sourced
hydrogen to minimize
the amount of cokes
used, on the condition of
hydrogen infrastructure
establishment.

» Utilize biomass as a
substitute for cokes

« utilize CCUS and
collaborate with other
industries to achieve
decarbenization.

- Utilize carbon-free energy,
(renewable energy,
carbon-free thermal
power generation, etc.).

- Enable the replacement of
blast furnace by
impurities removal and
scale up.

- Direct reduction furnace
which partially uses
natural gas achieves
decarbonization by CCUS
with collaboration with
other industries.

Assumed CO2 Reduction Pathway*

arbon Intensity

e

+ Imprave current fadilities b L )
<avinas and efidency ” * Reduction utilizing on-site hydrogen
- == el Frmy oceend

+ Fermo-coke, efc. (COURSESD) )

4 o * Direct hydrogen reduction (based on

| 1. 2020~2030 natural gas and H2)

-

Er energy

* Reduction utilizing
(SUPER COURSESD)
, " oous

i
]

2. 2030~2040

¥+ Direct hydrogen reduction
* Enlargement electric arc fur
4

ok,

ermal hydrogen

=8
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e |

2020 2030 2040

Iron & Steel

3. 2040~2050

»

Realizing
Carbon
Neutrality

https://www.meti.go.jp/policy/energy environment/global warming/transition

/transition finance technology roadmap iron and steel eng.pdf



https://www.meti.go.jp/policy/energy_environment/global_warming/transition/transition_finance_technology_roadmap_iron_and_steel_eng.pdf

Asia Transition Finance Study Group

® Asia Transition Finance Study Group was established by private
financial institutions in September 2021 to explore the concept of

Asia Transition Finance (ATF).

® The ATF Study Group released an interim summary in April 2022 and
final recommendations is expected in September 2022.
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