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Context of Review of Strategic Energy Plan

 Review process of Strategic Energy Plan (the most recently revised in
2021) started on 15 May and the one of National Plan for Climate Actions
(the most recently revised 2021) started on June.

— Under the Paris Agreement, a new Nationally Determined Contribution (NDC)

is expected to be submitted next year 2025. Expected that NDC should be
the one beyond 2030 (2035 NDC recommended).

— Climate policy and energy policy are very much interlinked. CO2 emissions
from energy use account for about 85% of Japan's GHG emissions.

— Prime Minister Kishida (at that time and followed by PM Ishiba) instructed to
complete the work for finalizing *GX 2040 Vision®, "Strategic Energy Plan",
"Climate Action Plan" and NDC by the end of FY2024 (next March 2025).

— Drafts of Strategic Energy Plan and Climate Action Plan finalized by the end of
2024 (then submitted to public comments).

— Both approved by the Cabinet on 28 Feb. 2025.

— In parallel, draft bill on emissions trading were prepared and submitted to the
Diet.

* These documents may frame decarbonization pathway for one or 2
decades to come.



Key points of Strategic Energy Plan (1)
IRIILF—EREGTEEDRAM(1)

+ GX. iR I ZRARELI=T )L —EAREHE, 20505 CN, 20135 F EE20405F
FE73%HIEZHI{"® GX and decarbonization (Net zero by 2050, 73% emission
reduction by FY2040) as basic assumptions of the Strategic Energy Plan

— IRLFX— BICENORRFIENETE. RRFBRDILRKMNEE Decarbonization of

energy sector, especially power sector, and expansion of decarbonized power sources are urgent.
« ERIEEBOEBRDI-OEITTEL GXEE=FEEZBRNoDEE (FRATEEMEDIELR) Not only for

the climate goals, but also for implementing GX policy (for increasing predictability for businesses)

» T+ AGBRRRERNERCTELEANLABICERICENT T — I I —OFBIRTIHGE DI AR
SR, BEAEDREFRRLEEXRBRFNRIEOEENEON S EILEIEITIBENHY, X
fﬁ*ﬁféEe.ﬁ?xﬁﬁ‘ﬂgféﬂ#ﬁkxlL'CL"Z) (FRBR) i it R B R D A N I s (B LR TF AU,
HENTEHORERBORBLRITERER D] (BT RIHILE—ERE. p. 26)

* "We are entering an era in which large-scale power supply investment is necessary, as we must strictly
avoid the loss of investment opportunities for data centres, semiconductor plants and other facilities in
Japan due to the failure to secure sufficient decarbonised power sources, and thus the loss of
opportunities for Japan's economic growth and industrial competitiveness. ...Without a fundamental
strengthening of the supply capacity of decarbonised power sources, the future prospects for a stable
supply of electricity will become uncertain."

— NFETRHALVLTW-BHEEINIEZSAEEME Possible increase in electricity demand, which
had a significant decline so far.

- TEIRZTNERLLTRAREAITEHST +HFEDEROLARIRICEEITKFLGL
/\7/;(0)&%7',&',@1‘%}%—] Keeping "maximum mtroduﬁlon of renewables a;hprlnupal sour%e

of power" + Balanced power mix without excessively depending on a single power/ energy source.

— [EFATAIgEGRUIRTFEZXIEB T HINODERME  Nuclear: Fundamental change from

"reduce the dependence on nuclear power as much as possible"



The Basic Policy for the Realization of GX
(Feb. 2023) (extract)

e ".theidea of Green Transformation, or GX, means a thorough overhaul of
its post-war industrial/energy policies, as GX will transform our entire
industrial and social structures centering around fossil energy sources,
long established since the Industrial Revolution, into ones based on clean
energy."

 "..Making the most of these technological advantages to accelerate GX
will lead to the stable supply of energy as well as providing opportunities
for putting Japan on track for a dramatic bounce-back to economic growth.
Japan’s economy needs to grow by leveraging the expertise and insight
accumulated in the country’s private sector to support other countries’
effort for achieving net-zero GHG emissions, as well as creating new
demand and markets in decarbonization business which will ultimately
lead to reinforcing Japan’s industrial competitiveness."

 "GXintroduction can lead the way to clearing Japan’s global commitment
of 46% reduction of GHG emissions in FY2030 and achieving net-zero GHG
emissions by 2050.This_initiative can also bring stable supply of
inexpensive energy by reorganizing energy supply-demand structures, and
furthermore, reforming Japan’s industrial and social structures, and
building a society in which all citizens, including future generations, can
live an affluent life."



Energy self-sufficiency rate trends
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Geopolitical risk: global chokepoints
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Trade balance trends

Japan pays all gains from export of automobiles and electric equipment
for imports of fossil fuels
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GX Promotion Strategy - Japan’s Challenge

B Based on the GX Promotion Act (enacted May 2023), the Japanese government adopted
the “GX Promotion Strateqy” in July 2023. The strategy sets forth necessary policies
to be implemented to achieve 150 trillion yen of public and private investments to

realize GX (green transformation),a transition from a fossil fuel-oriented economic and
industrial structure since the Industrial Revolution to a clean energy-oriented one.

1. Green Transformation based on the
Steady Supply of Energy
(DEfforts to promote energy saving

(@Renewable energy as a major source
- “Substantial grid enhancement

= Next generation solar panels, floating offshore
wind

@Utilization of nuclear energy

- Developing next generation reactors with
substantially enhanced safety features

- Extension of operation periods of existing reactors
with a premise of safety as a top priority

@0ther efforts

- Support for RDD&D of hydrogen, ammeonia,
CCS/CR, E-fuel, batteries and others

2. Implementation and realization of

“Pro-Growth Carbon Pricing Concept”

@ Upfront investment support provided
through issuing GX Economy Transition
Bonds (20 trillion yen in 10 years)

@Adoption of Pro-Growth Carbon Pricing
i. Emission Trading System [FY2026~]

il. Auction of emission quotas by power producers
[FY2033~]

iii.Carbon surcharges for fossil fuels [FY2028~]

3 Utilization of new financial measures
@International cooperation

®Social measures to promote GX (just
transition, demand creation, SMEs)

Source: METI 2024




End-to-end roadmap for the next 10 years e
2023 2024 2025 2026 2027 2028 2029 2030 m "'

Government support integrated with regulation for GX investment to stimulate public-private investment
Government (e.g.. choosmg areas for long-term multi-year “industrial competitiveness buildup and eeonomncguwth x “emissions reduction”)
sw Offer support to businesses investing early, with ! ; ; !
SUppOft focus on exrshng technologies : i
integ rated . ' : 1 Support cmmem&aﬁoﬂstz‘h:p of new technolog»es :

With_ Stronger reg ulatlons and structural development to create demand for decarbommbon and new mdustn&e "
regulation | |Regulation F&m%umemjnummwmm wmm@mmmﬁausmwmmg 3 -
¢ for GX Incremental introduction of stringent regulations in line with technological stages : Q9
investment i i : i i i i ; = =

Gx 1 | | 1 | 1 1 : a o
Ewm' ; :  aam
Transition~ !Ssue GX Economy Transition Bonds -5 —r O w
Bonds . : . ; : : . i =3

: : i ' : L : ' 2
Carbon Experimental period (FY2023-) | Full-scale launch of emissions trading market (FY2026-) i davalmmect g_ S
pricing GX-ETS -Supported by many companies, - Actionsfor extending support base e etk B Q
incentivizes accounfing forover 40% of Japan’s: ,  -Tamels aligned with government policies. mandaiory fhid-pasty cerifiostion. s, from FY2033 5 3
eany-stage total CO2 emissions : « Stronger discipline (through guidance, instructions, and compliance...) (paid auction) > hos

GX i i | ! : ; -
investment : | § ; i Carbon surcharge (FY2028-) E QE’

wCalmbamel . +Infroduce carbon surcharge system for, e.g., fossil T =
| | | i . fuel importers - 2
1 i i 1 1 g >
! T : =
5 Develop/establish : i M
_ Inside blended finance tools Establish/implement blended finance : -
Exploit Japan — ; S— ‘
new Establish environment for green/transition : £ : ;
: X finance and other tools, communicate globally Powerful supply of risk money by combining public funds and :
financial Inside/ private finance for transitions and innovations in industries |
tools outside | Develop environment for sustainable finance :
Japan markets and many more i -
y Efforts to maﬁenaize AZEC mrhauve to push for energy transition in practlcal ways (eg. aeeelel* AETI mqaletmmm pmrmﬁe l\e JCM, and biaedhnmlateral energy partnerships)
AS|a m?":::fmt:‘:m mwm nister o nterra of france anc umar macaes and polcy COOrENAton A0 MR Seealoprent aimad & BIreadng New ChNOGME ANE MELCg Coat :
Global & i : : ' ; - - :
deployment G7 (hosted by Japan) Extend practical approaches for transition globalty i
strategy Global Create Clean MarkeLciive i\novation collaborations (eg.eﬂlﬁmnﬂmu“ﬂggmpﬁﬂuﬁmmﬂnmﬂmmﬂmm«ﬁdm business)
Leverage G7 and other global frameworks to lead global rule-maklng process, theleby dlssemmame Japan's technologm - ,

Source: METI 2023



Investment Promotion Measures Taking Advantage of GX Economy Transition Bonds

Public & private Key investment Already supported | Budget support Note
investment promotion measures |(FY2022~FY2023) | After FY2024
2 .
(1) Steel 3 trillion yen~ * Total amount of capital investment support for four industries (iron and
a Chemicals 3 trillion yen~ . §mportfor capital ' - steel, chemical, pulp and paper, cement) is 1.3 trillion yen over 10 years
BT investment for conversion IHIoN Yen |« provide R&D support for hydrogen reduction steel making, etc. through
Paper and Pulp 1 trillion yen~ ::o"c‘:ga““""g (5 years) the Green Innovation (GI) Fund, and tax credits based on green steel/
3. et n chemical production volume
& Cement 1 trillion yen~ e
R - . |* EVfor passenger cars 219.1 billion yen * Provide R&D support for next-generation batteries/motors, synthetic fuels,
LF Automobiles 34 trillion yen * EV for commerdal vehides illion yen etc. through the Gl Fund, and tax credits based on production volume of EVs
3 ) » * Production facility 597.4 billion yen | 230 billion yen | ajocate 230 billion yen to the Economic Security Fund
Batteries 7 trillion yen~ [, ; r 2 z
Z gg{gﬁ Rat&"es for 40 t3)l||lon y)en « Provide R&D support for all solid-state batteries, etc. through the Gl Fund
years
'8 Aircraft 4 trillion yen~ * Core technologies for next- * Consider measures based on the "Next-Generation Aircraft Strategy” to
3 generation aircraft — be formulated by the end of FY2023
Q S * SAF manufacturing and supply 340 billion yen |+ proyide R&D support for SAF and next-generation aircraft through the
e SAF 1 trillion yen~ | toin development (5 years) | Gl Fund, and provide tax credits based on SAF production volume, etc.
- o e = =
Ships 3 trillion yen~ o= zmﬁns;ﬁgnm 60( ls) 'I»I'fanrsgen * Provide R&D support for ammonia ships, etc., through the GI Fund
. Retroﬁtt‘rghomswim 235 billion yen
Life-related 14 trillion yen~ mterheaters 58 billion yen * 2 trillion yen support for 3 years including automobiles, etc
Industry m L 33.9 billion yen (including support from sources other than GX Economy Transition Bond)
Resource - Sals Buungarecydug-onemed 30 billionyen|, , .. .
et 2 trillion yen business el (3 years) Provide R&D support for pyrolysis technology, etc., through the Gl Fund
* Production fadilities for power s
mm 432.9 bl|||0n wn
Semiconductor | 12 trillion yen~ | Technology development of Al o * Provide R&D support for power semiconductors, etc., through the Gl Fund
semiconductors, optoelectronicc  103.1 billion yen
integration, etc.
Hyd S‘W“rttfg'“':; price el 460 billion * Total amount of_smport focusing on price gaps at 3 trillion yen for 15 years
andg M mrillames/mmsmg (5 years from the beginning of supply
— its Derivatives Y o = . Provide R&D support fO( §uppw chain establishment thron_:gh the Gl Fund
= forDeuMdoanelnlt emSlw'l * Consider support for facility development based on feasibility studies
o g « Supply chain of perovskite T : e
El eabre Eamrgy| 31 tillon yenr- | s i toate cer L e e e e S
wind, and water electrolyzers i
o * Developme - £ 160 billion yen
Nuclear Power 1 trillion yen~ mmm 89.1 billion yen (3 ;/ears)y
F ] . . ibilr ies of
ccs 4 trillion yen~ |+ Buiding a CCS :tgcr;sg[ejga;es basefd o: the results of feasibility studies of advanced
~ Energy saving subsidies for SMEES, . ON yen support for 3 years
Cross-sectoral for deep tach start-ups, RED by the G 1,149 billion yen| 166 billion yen |° 200 billion yen support for 5 years
measures financial support by GX organization, L « 2 trillion yen in the third supplementary budget for FY2020

Bud

Tax measures

* Financing support through debt guarantees, etc.

su rt after FY2024: A

rox. 2.4 trillion yen

regonal decarbonization grants, etc.
* New tax credits based on production volume of green steel, green chemicals, SAF, EVs, etc. -
Budget induding already supported are in blue ﬁgun&s: Approx. 13 trillion yen

P

Source: METI 2024



Pro-Growth Carbon Pricing Framework

B To promote the GX investment, a "Pro-Growth Carbon Pricing Framework" will be
implemented.

@® Issuing GX Transition Bonds (20 trillion yen for 10 years)
2 Implementing carbon pricing mechanisms to incentivize early GX investment later

(1) Full-scale operation of ETS in heavy-emission industries [from FY2026]
+ Allowance auctioning for power generation companies [from FY2033]
(2) Introducing GX-Surcharge on fossil fuel supply [from FY2028]

3 Significantly enhancing finance support programs for public-private partnership now

| Gx Economy Transition Bonds |

( | (20 trillion yen for 10 years) I )
Carbon Pricing © Transition Finance
Regulation Investment Support
Financial Institution including Asia
¢ 20 trillion
¢ Announcing CP schedu .RD&D budgetary
advance - — : measure
: ; , Tallalal™ *Scaling-up
- 23FY: Pilot-phase in cooperatior arbon 4 - — production & institutional
with the GX League. Price -Demand creation arrangements
- 26FY: Full operation of GX-ETS
- 28FY: GX-Surcharge on fossil
fuels
- 33FY: Auctioning of emission Non-GX product GX product

allowances

Market-based development of GX business

Source: METI 2024




Japan's long-term climate goal and NDC

 Japan's long-term goal: Net zero by 2050 (2020)

— “Japan pledges to, by 2050, reduce GHG emission in Japan to net zero, namely become carbon
neutral and achieve a decarbonized society”.

— The goal is now integrated into the 1998 Law to promote measures to cope with global
warming by 2021 amendment of that law.

 Japan's NDC = 2030 climate target (2021): 46 — 50% below 2013 levels

"Japan aims to reduce its greenhouse gas emissions by 46 percent in fiscal year 2030 from its
fiscal year 2013 levels, setting an ambitious target which is aligned with the long- term goal of
achieving net-zero by 2050. Furthermore, Japan will continue strenuous efforts in its challenge
to meet the lofty goal of cutting its emission by 50 percent."

e Strategic Energy Plan (2021) and National Plan for Climate Actions (2021), which
include specific targets/milestones such as:

— Share of renewables in the power mix: 36-38% of total power generated by 2030 (21.7% in
2023)

— Offshore wind goal: 10GW by 2030, 30-45GW by 2040

— Mandatory energy efficiency standards for newly constructed houses and buildings by 2030 (to
realize ZEB (net zero energy building), ZEH (net zero energy housing))

— Electrified transport: all new light-duty cars should be electrified by 2035.

 Japan's 2035 NDC and 2040 NDC (2025):60% below FY2013 levels by 2030 and
73% below FY2013 levels by 2040
12
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Japan's 2035 NDC and 2040 NDC

2035 NDC: 60% reduction below FY2013 levels
2040 NDC: 73% reduction below FY2013 levels
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Trends in power mix (Japan)

Energy transition toward
decarbonizing power sector

BADE RSO
100%
R 34.49%33.8%
80% 37.7%40.19%40.9% 43 0, 40.9%41.4%39-7%38.4%37.3%39.006™ ™ olond |_s20pa T 0T
419%
others
70%
8.6% 19%
Coal
7.4% 8.2%
60%
z 5400 6:9% Skt 6300
14.5% 9.7% 9.5% -
50% 17.5%14.4%11.0%
27.8% Nuclear BF1 20~22%
31.0%30.8%
40% 31.6%32-0%31 006
32.8%
28.0% 34.20632.8% — -
30% 32.90433.5%
31.0%>4
25.1% 6.80% 5.5%
20% . — 6.20p 0-2% 3.9% ] Bz
9.3% 000 $:3% 1.7% 7'9% B 7i89% 7.8% 7.6% 25N27&?N33%
10% 1:5% 0:9% -~ g.40p 7-6% ‘-

o 7-9%

7.305 7.8% 7.19% 7-3
0% 2729% 276% 219% 3.:5% 4.6% 2-9%

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2030
B1x (KA KHh n[JRFH /XK "HHEE LNG

Source: Takamura based on Agency for natural resources and energy, 2024

% 10,4%12.0%12.7%14. 1%

7.19% 8.1% 9.2 Renewables

14



Outlook for Energy mix in FY2030 (The 6 Strategic Energy Plan)

-Points of outlook for energy supply and demand in FY2030-

® The 6% Strategic Energy Plan was approved by the Cabinet in October 2021.

@ Further pursuit of thorough energy efficiency improvement by 62 million kI* by FY2030.
@ Raise the percentage of renewable energy to 36-38% by FY2030.

— S.QJ.a.I‘;lﬂ;l.G_%.; MLLD.d_D.QMLQIﬂ_%_Of that total. *Reduction in energy consumption from 2013.
® A new goal of hydrogen/ammonia to 1% (as power use) by FY2030,(¢rude oil equivalent)

Current energy mix Energy mix in FY2030
(in FY2022) (ambitious outlook)

Engrgy.efflaency improvement — 62 million ki (17.7%)
(ratio to final energy consumption)

Final energy consumption (without energy conservation) 306 million ki 350 million ki
*1
@ Renewable energy 21.7% i\c;ilr?g %.é(c’)/; 36-38% olar 14~16%
270 wind 5%
. geothermal 0.3% 0
0 o geothermal 1%
Power generation mix ® Hydrogen/Ammonia 0% hydropower 7.6% 1% hydropower 11%
o biomass 3.7% o, | biomass 5%
Electricity generated: Nuclear 5.5% 20-22%
Approx. 934 TWh (2030)
LNG 33.8% 20%
Coal 30.8% 19%
Oil, etc. 8.2% 2%

( + non-energy related gases/sinks )

GHG reduction rate (ref. 2013) 19.3% 46% 2

*1If progress is made in utilization and implementation of R&D of renewable energy currently underway, 38% or higher will be aimed at. 1 5
*2Continuing strenuous efforts in its challenge to meet the lofty goal of cutting its emission by 50%

Source : Takamura based on Agency for natural resources and energy, 2023
and Ministry of Environment 2024
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10 year-outlook of power demand

Power demand would increase due to increasing demand from semi-conductor industry and DC.
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IRIILF—ERFEEDRAL(2)

Key points of Strategic Energy Plan (2)
2050 CN BAZIZMIT 1=/ I F v RAMZLD2040F TRV F—RE

L Creating outlook for energy in 2040 with backcasting towards net
zero by 2050.

Al REETERZTEA L (T E TERL TELEARIRILF—EKE
B (2021 FENE) FTELER=KRELHELY Significant difference in
approach compared to previous energy outlook up to the 6t Strategic
energy Plan, which was created with bottom-up of possible policies and
measures.

DFN)FIZLB 7T EEIT Backcasting based on scenario analysis and
modelling.

20354F , 2040 F DA R 7 Er- KD BHIZED KU Lacking in specific
goals and targets as well as specific policies and measures with the

timeframe of 2035 and 2040

2040 L)L ¥ — BB EEM T DK - HED S, Bit 1155
1L -s8{E 9 S A E  Strong necessity for clarifying policies and
measures to achieve 2040 outlook for energy and 2040 NDC
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Outlook of energy mix in 2040

FRLaZE(C. EHDIFVAZBVWE—FEDIREEL TR,

® 2040FEIIFT—HHRORBUE. FEHMRCHIZDITFEOSZLLENS. R4 BAEREIEFE

* FIRIFINF—BELERIEL T3 NDCEEIRTEIZ SR, BIRTEBN LIRS HIALEEZEELTURT.

2023%E 20405E
GEFR{E) (R&EL)
IRV F—BHERE  self sufficiency rate 15.2% | 30-40% around |
==y gl —| Total power generated 9854{&kWh ll'(]v'v'\;llézés
e Renewables BIX 22.9% 40-50% around
BRI 551, AR 9.8% 22~29YA%%
Wind E1va) 1.1% 4~ 8YATSE
Hydro KH 7.6% 8~10%12E
Geothermal HhZA 0.3% 1~2%IEE
Biomass JNAAYZR 4.1% Do OUAZFE
Nuclear BEFH 8.5% 20% around
Themal s 68.6% 30-40% around
FARTRIVF—HEIE  Final energy consumption 3.0f8kL 2.6~2.8{8kLEEE
Ei?’];blﬁ“ﬁ%ﬂé Emission reduction below 22.9% 73% GE)
(20134EELT) 2013 #2022 BRI ;

Source: Agency for natural resources and energy, 2025
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Challenges of policies (1)

e Japan's electricity demand will increase?

— It is projected that "Increasing number of data centers (DCs) and
expanding use of Al etc. will raise electricity demand."

— Increasing number of construction plans of DCs.

— But to what extent?

— Potentials for limiting power demand exist as well.
e Economic incentives to reducing power demand.

* Innovation such as Photonics-Electronics Convergence Technology. NTT's
IOWN

DX would make our society more energy efficient.
* (For Japan) Decrease in population and the ongoing aging of population

— Operators of DCs seek low carbon energy, especially renewables.

— Looking into the outlook for power demand and needs to incentivize
operators towards more energy efficient measures.
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Global power demand in the STEPS
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What's IOWN?
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Challenges of policies (2)

Further expansion of renewables: drastically expanded since introduction
of Feed-in Tariffs scheme in 2012, but its speed and scale has slowed
down.

— Increasing demand for renewables from businesses.

— Lowering tariffs
— Insufficient priority access to grid: Limited priority access to grid vis a vis fossil
fired plants and priority given to nuclear. Increasing curtailment.

— Social acceptance of local population

Main areas to further expand the introduction of renewables

— Solar: building integrated PV, solar sharing in farmland, advanced solar PV
* Target for Advanced solar PV added:20 GW by 2040
— Wind: Especially, offshore wind (including floating offshore wind)

* In some areas, bids were made at zero subsidy level, i.e. projects will not receive a
subsidy on top of the wholesale electricity price.
* A new bill to expand offshore wind to EEZ before the Diet.

— Regulatory and institutional reforms are essential.
* Zoning
» System integration (flexibility), including grid and interconnection, and its cost

* Electricity market reform 26



10 year-trends in solar

Solar capacity introduced Solar capacity certified
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Trend in offshore and onshore winds
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Increasing demand for renewables

ZEROBIA=Z—XIIISIZTEES Increasing demand for
renewables

— Y RTFEYTAFR. FHIZKIZBT<Z@L T Corporate
sustainability reporting, especially on climate change

« AO—T3HHEZESTHHEDHR. BRFRBEFECERNBREORARKED

BA7~ Requested to disclose GHG emissions, including scope 3 emissions
— E5IEMNSDEEE Engagement by client companies

— SRR, RER.BRENSDEEE Engagement by financial
institutions, investors, share holders.
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— 30 out of 100 of heads of companies selected "renewable expansion™
as the most wanted policy for Ishiba government.
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Japanese Companies committing to RE100
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Trends in LCOE of solar and wind (Japan)

Japan's solar LCOE has declined by 63% from 2010 to 2019 and by 62% from 2013 to
2020 (IRENA, 2020 and IRENA, 2021)
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Accelerating offshore wind power deployment

® The Act on Promoting the Utilization of Sea Areas for the Development of Marine

Renewable Energy Power Generation Facilities is a law that publicly solicits offshore
wind power generation companies and permits them to occupy sea areas for 30 years

(enforced on April 1, 2019).

® In December 2020, the "Offshore Wind Industry Vision (Phase 1)" set targets of
continuously developing appr. 1 GW/year of projects, total 10 GW by 2030 and
30~45 GW by 2040.

e Act for Promoting Offshore Wind in EEZ is under the debate in the Diet.

Project formation to achieve 10 GW Promotion Zones
10GW J,:.:’-’
:----_--------_--------------: Project formation targets / 4
. Continue to formulate pm]ects H Offshore Wind Industry Vision (Phase 1) ‘,",7(;"
1 \
! of about 1 GW per year i P \p
1 | wy
................. ] -~
About 5.76 rgets for Introduction
Promotion zones 3.5GwW the 6™ Strategic
Selected business SR Fion
4 operators O opsation s uf 2099
1.76w [ S 8GW - Selecting business
Round1 e ary [ operators
v o
w p022-23 aeun 2030
V. * In addition, there are other areas that are Red: Promotion Zone
About organized as "areas that are progressing to a Orange: Promising Area
1.6GW About certain preparatory stage” for the designation Orange: Fro _.(_ g =
2.1GW of future promotion areas by providing Green: Preparation Area
Iinformation from prefectural governments

every year.

Source: Takamura based on Agency for natural resources and energy, 2024



Advanced Solar Photovoltaic

Development of technologies

® In place of silicon solar cells, perovskite solar cells are becomin . i ]

cells: lightweight, can be manufactured in fewer processes, and have lower environmental burden during
manufacture.

[Major characteristics]

> Installable on the walls of buildings and other places where it is not possible to install previously.

> Japan and Chile are major producers of “Iodine”, the main raw material; can reduce reliance on China.

> A new technology in R&D stage in the various countries; potential thatsp_unmes_o_thﬁr_than_cmna_can
capture the market.

® In Japan, we are accelerating R&D and plan social i - i ] .
2025. social implementation through demonstration projects in

® Therefore, in anticipation of the practlcal use of perovsklte solar cells in the future, |t Is important to
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Challenges of policies (3)

* Lack of clear goal and roadmap for phasing down and out of unabated coal
from the power sector to provide and enhance predictability

Coal accounts for around 30% of power mix since these 10 years, while coal
should be reduced to 19% of power mix by 2030.

Only voluntary and weak measure to "fade down" (not phase down/out)
inefficient coal fire plants by 2030. No clear plan beyond 2030. No clear plan
towards decarbonization of power sector.

Hydrogen co-firing and ammonia co-firing for decarbonizing power sector.
Cost (+energy penalty), timeline etc. are challenges.
* Newly enacted legislation to promote hydrogen introduces CfD (Contract for Differences).

Carbon pricing/Price on carbon

* The more renewables expand, the more gas-fired power generation declines, not coal
fired power generation.

* Provide more predictability for mid- and long- term investment in decarbonization.

* Emissions trading may be the first regulatory measure to change the landscape (so far
always voluntary).

Changing role of thermal power generation (?): from main source of power
supply to:

* Providing flexibility

* As strategic reserves 36



Challenges of policies (4)

e Revisit nuclear policy?
— Low carbon power technology
— Generation cost increases (safety, longer project period etc.)
— Back-end and its cost, social acceptance...

* Heat, transport fuels etc. other than electricity

— Electricity accounts for about 40% of primary energy
consumption

— Energy efficiency, Electrification, Alternatives (new fuels)
— Hydrogen Society Promotion Act (the Hydrogen Act)

— Impacted by the scale and speed of decarbonization of power
sector

e Security at stake in the context of energy transition
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Cost and construction time of nuclear
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Critical minerals for energy transition
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Battery and solar commodities production remains highly
geographically concentrated

Current production capacity by location Source :BloombergNEF, 2022
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Some concluding remarks

Strategic energy plan together with National plan for climate actions, NDCs and GX
2040 vision may frame Japan's energy and climate policies for a couple of decades
to come.

GX and decarbonization are fundamental assumptions for the Strategic energy
plan.

Security also matters

— Added values, for instance, for energy efficiency improvements and renewables for enhancing
energy security and reducing trade deficit.

— Security implications in terms of resources necessary for energy transition.

* Policy to enhance material efficiency and circular economy
* New generation of renewables, for instance

Lack in clarity of policies and measures as well as their specific targets with
timelines. Needs to elaborate them without delay.

Possible Impacts outside of Japan, impacts on transition of Asian countries,
especially ASEAN countries, as well as impacts on trade partners, where market
and value chain of Japanese business are located.

— Asia Zero Emission Community (AZEC)

* Japan's ODA(FY2022): 17.5 billion dollars. About 60% (56% for FY2022) go to Asia (excluding Middle
East countries). 41



Thank you for your attention!

Yukari TAKAMURA
E-mail: yukari.takamura@ifi.u-tokyo.ac.jp
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