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Housekeeping

» This webinar is being recorded. We will share the recording with those that registered
for this event.

« There will be a Q&A after the presentation. Please use the Zoom Q&A option to

submit a question. &

« Translated speaking notes are available in the chat.

« If you have further questions, please get in touch via: stewardship@accr.org.au
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Key insights

Ramping up investment in grid-scale batteries is an untapped

tric nitilitiac
Uit Uuunuco.

Japanese incumbent utilities have a competitive advantage

Battery costs are falling rapidly

* Batteries are already commercially viable in Japan

Batteries can help maximise Japan'’s renewable potential

ACCR October 2025

Future-proofing Japanese
utilities: The case for grid-
scale battery investment
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Links:

* Original report (English)
» Translated executive summary (Japanese)
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Grid-scale battel:ies

- are an opportunity now ===
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USD/MWh (real 2024)

Global battery costs have fallen sharply, and battery costs will soon be

cheaper than gas in Japan

Global battery LCOE has decreased substantially
and is expected to decline further
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o *estimate e Global Battery Storage LCOE benchmarks
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In Japan, the cost of building and operating new batteries will soon
be cheaper than the cost of building and running LNG plants
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2027: Batteries LCOE
cheaper than OCGT
short run marginal cost

2031: Batteries LCOE
cheaper than CCGT
short run marginal cost
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e Utility -scale battery (4h) LCOE == CCGT short run marginal cost

OCGT short run marginal cost

Source: BNEF Source: BNEF, ACCR
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subsidies remain in place
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Japan continues to expand renewables, but system flexibility is lagging

Growth in wind and solar is expected to continue to
meet 2030 and 2040 targets
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Japan's most recent Strategic Energy Plans target 19-

21% of wind and solar in the nnnpr;\tmn mix bv 2030

Qand s0ia Yy £UoU

and 27-37% by 2040.

Rising curtailment signals the need for new storage

No growth expected 50
through to 2050
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Source: OCCTO, METI

Curtailment has grown from 0.1 TWh in FY18 to 1.6 TWh in
Fy24.
Japan has 27 GW of pumped hydro (8% of Japan's

aaaaaa tion capacity) but most remaining sites are
generaton Capacity), oUut most remaining sites are

uneconomic, with no growth expected to 2050.
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Japan’s storage mix highlights untapped battery potential

system-wide benefits. They can:

Batteries currently make up only a small share of Japan’s ~ Japan’s dispatchable storage mix highlights major

dispatchable storage capacity but offer significant %

N
(3]

Reduce renewable curtailment by shifting supply to
meet peak demand

N
o

Ease transmission congestion near demand centres

-
(3}

Enhance grid stability via fast frequency response and
voltage control

Capacity as of 2024 (GW)
B

]

Offer flexible deployment across an increasingly

decentralised grid °

Source: OCCTO

growth opportunity for batteries

27 1
|
Pumped hydro Grid-scale batteries
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Utilities have an opportunity to lead the scale-up of batteries, which is
expected to be significant

Market forecasters expect battery energy volume (GWh) and power capacity (GW) to expand significantly by 2030

Battery storage volume (GWh) Battery storage capacity (GW)

x17

x6 6.4 GW

High 23.8 GWh

Low [ 141 GWh ™

Actual volume BNEF MRI Sumitomo
2092 20N Focooncas anna P ] =
&Lveo &YV TUIELadLy £LULS £LUOVU ruicuvasti

Actual capacity BNEF

Source: METI, BNEF, Reuters
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Batteries are a strategic
opportunity for Japan's utilities
to adapt
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Japan's incumbent utilities have a competitive advantage in the battery
market

Incumbent utilities — major regional utility companies (EPCOs), Japan’s EPCOs are regional monopolies
and the largest electricity wholesaler, J-POWER.
o
('nmnnhh\ln :rl\l:nf:\na .—j\e\e?nrl sﬁS!sE\t:LC-ae //
M ve Guav nayv. MVYVYYTT LViInipaliico
. by service area /
* They are regional monopolies HOKKAIDO

Electric Power Co.

+ Own most generation assets and grid infrastructure
. . . HOKURIKU
+ Have deep regional operational expertise Electric Power Co.

* Have the financial scale and capacity _—
Electric Power Co.

Utilities can leverage these strengths to deploy batteries:

CHUGOKU
Electric Power Co.

TOKYO Electric
Power Co.

* at retiring coal plants
* co-located with renewables
. . . o OKINAWA
* near constrained transmission infrastructure Electric \
KYUSHU

2
v

\ KANSAI

Power Co. Electric Power Co.

e
Utilities are well-placed to invest in batteries, especially if they are sporox B oo
operating in import-constrained demand centres and export-
constrained, high renewable regions.

SHIKOKU
Electric Power Co.

Source: Global Energy Network Institute
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Japanese utilities face valuation and leverage challenges

Japanese incumbent electric utilities trade at a persistent Major Japanese utilities are more highly leveraged than
discount to global peers, the domestic market and their global peers
book value s
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Net Debt/EBITDA ratio as of 31 Mar 2025
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S&P Global 1200 Utilities index Japanese incumbent electric utilities
Source: IEA, OCCTO, METI average
. . Source: OCCTO, METI
The deep discount-to-book value multiple reflects current o )
investor skepticism about Japanese utilities’ ability to It may be a priority to reduce debt over time through
deliver long-term returns above the cost of capital. more prudent capital allocation.
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Battery investment can help utilities adapt

Traditional business models built around centralised baseload generation and predictable demand are increasingly
misaligned with Japan’s decarbonising energy system.

Transition risks for the traditional utilities’ business models:

+ capital misallocation

e nolicv micalionment
POHLY THoany i

+ overreliance on unproven technologies (e.g. ammonia co-firing, CCS)

If utilities fail to adapt, they risk:

e missing decarbonisation taraets
missing gecaroonisation targets

+ stranded assets
* higher exposure to volatile fuel and carbon costs.

Investing in batteries can support utilities to adapt their business models and strengthen long-term returns.
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Creating shareholder value
through commercially viable
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Comparing capacity market-backed and merchant battery projects in Japan

According to BNEF, both project types can be commercially viable today, offering investors an IRR above 10%,
exceeding the typical developer hurdle rate of 8-10% generally required to justify investment in Japan.

A PR U NP RPN SR S, AA_ Lo _a_

4 Capacity market-backed projects Merchant projects
(s) = e
—lp - AN
Prima 00000 —4 0/:\/:
ry revenue f— (e}
Sheme Capacity payments Energy arbitrage Ancillary services payments
Commercially viable
(>10% IRR) today? & ves (& VYes, achievable with existing subsidies

Commercially viable
(>10% IRR) without N/A
subsidies?

Not yet - ACCR estimates this could occur
as early as 2029

. - Must return 90% of profits received from other ) )
Special - National subsidy covers 50% of capex
revenue sources

requirements - Tokyo Metropolitan Government subsidy covers up to
- Not eligible for national and Tokyo subsidi two-thirds of capex

Source: ACCR, OCCTO, BNEF
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Capacity market-backed battery projects already delivering double-digit
IRRs

Intense battery competition for capacity
Japan’s Long-Term Decarbonisation Auction (LTDA) provides payments in the second LTDA

20-year capacity payments, ensuring stable, predictable
revenue for battery projects.

&
<

5

Batteries earn payments for available capacity.

£

Strong returns:

+ BNEF estimates a battery project could reach up to 32% IRR
in the Tokyo region at current price caps.

+ Even at half the price cap, projects remain viable (>10% IRR).

Oversubscribed
5.3x

Second LTDA (GW)
N w

-

Oversubscribed

- -
0 —/

However, major utilities have not been rewarded any battery 3-6 hour batteries
projects in past auctions.

6+ hour batteries

m Awarded Unsuccessful

Source: OCCTO and BNEF
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Merchant battery projects could be commercially viable without subsidies

as early as 2029

Merchant batteries generate revenue from energy
arbitrage and providing anciiiary services.

Projects are commercially viable today with subsidies.

ACCR analysis suggests that merchant battery projects
could be commercially viable without subsidies as early
as 2029.1

There is a narrowing window for early movers to benefit
from government subsidies ahead of broader
commercial uptake.

10% IRR can be achieved once capex falls below
between 28.6-33.3 million JPY/MWh

IRR (%)

20%
18%
16%
14%
12%
10%
8%
6%
4%
2%
0%

Source: BNEF, ACCR

0 10

Tokyo

28.6 - 33.3 m JPY/MWh

20 30 40 50 60 70
Capex (JPY/MWh)
Hokkaido Kyushu Kansai

1. Assuming costs fall 10% per year, unsubsidised projects could reach 10% IRR by 2029.
Breakeven capex: 28.6-33.3 m JPY/MWh, down from 52.5 m JPY/MWh (2024).
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Energy arbitrage opportunity growing with rising volatility

Electricity price volatility is increasing in Japan
Energy arbitrage involves charging batteries

during low price periods when solar energy is
abundant and discharging during high demand
or low supply periods.

6.8 JPY/kWh | 15.7 JPY/kWh |
r 1

Syr average daily price range

60
As renewables have expanded, spot price

volatility has surged, creating more frequent
arbitrage opportunities.

— Median monthly price

40 Monthly percentile range

B o100

10to90
25t075

BNEF expects volatility to remain high through
FY25 and FY26 as Japan'’s grid continues to
decarbonise and more renewables are integrated.

20

Electricity price (JPY/kWh)

Source: Japan Electric Power Exchange (JEPX), ACCR
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Batteries are the most competitive technology for ancillary services

Batteries can earn ancillary services payments in the
balancing market by providing rapid grid support that
stabilises frequency and baiances suppiy and demand.

Batteries have secured significantly higher contracted
prices than other technologies across all segments.

According to BNEF, in Hokkaido:

* A 30 MW/4-hour battery commissioned in 2024 could
recover ~60% of capex in the first year of operation

* IRRs up to 19% achievable in the region.

Long connection lead times and speculative
applications remain barriers, but OCCTO and METI aim
to streamline approvals and improve price signals.

Batteries secure higher prices than other technologies

200
180
160
140
120

100

(JPY/kW, 30 minutes)
o
o

| . I 1

I -1 s -2 -1 -2

Apr-Sep 2024 ancillary services average contracted prices

W Battery Thermal Hydro Pumped hydro VPP/DR

Source: Japan Electric Power Exchange (JEPX), ACCR
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Regional constraints create
hial uniti
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Greater need for dispatchable storage in constrained regions

Dispatchable storage is most needed in major demand centres and renewable-rich regions

Severig of Export Constraints (FY23) High
High[y constrained ( FEE D P DR renewabie
Moderately constrained L HOKKaldo J

Unconstrained potential

— Interconnection lines

High
Tohoku [resswss

potential

Hokuriku

) Demand Demand
High centre centre
renewable [QYVELI] Demand
potential centre

Source: ACCR, OCCTO
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Capacity market offers higher price caps in key demand and renewable
regions

In the third LTDA, demand centres (Tokyo, Chubu & Kansai) & Kyushu

The third Long-Term Decarbonisation Auction have higher price caps for batteries and retrofitted pumped hydro
(LTDA) has higher price caps for demand-heavy
and high-renewable VRE regions. 81,000

80,000

This is because:
79,000

* Import-constrained demand centres (e.g. Tokyo) % T8, 0e8
need local firm capacity to maintain reliability. g‘ 77,000

=

N

+ Export-constrained, high-renewable regions (e.g. S

Kyushu) face volatility and curtailment risk,

3rd LTDA price caps for
retrofitted pumped hydro and batteries

76,000
75,000
N
¥
c}\o

increasing the value of flexible storage. 74,000 I
73,000
Higher price caps reflect policy intent to attract & é& O
local dispatchable capacity, like batteries. < & & ng .3.5*" &,q S

= Demand centres
Source: BNEF, OCCTO
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Greater renewable surpluses create stronger energy arbitrage opportunities

Renewable curtailment has surged across multiple Low-pricing intervals have increased across all regions
regions I Trend in Number of ¥0.01 Price Intervals by Region
25 Hokkaido 2500
Tohoku
: u Tokyo 000

-
2]

Chubu
Hokuriku

-

u Kansai

-
0.5 Chugoku
il i
0 -

Number of intervals
2 .

8

3

Annual renewable curtailment (TWh)
8

FY18  FY19  Fv20 Fv21 FY22 Fv23  Fva4  Fyzss T Ryushu
* forecast o 2016 2017 2018 2019 2020 2021 2022 2023

Source: METI Source: METI (adapted by ACCR)

Curtailment is highest in Kyushu and is increasing in other Low-pricing intervals have become more frequent in all regions

regions, including Tohoku, Chugoku and Shikoku. in recent years. For instance, in 2023, Kyushu traded at the
market floor (0.01 JPY/kWh) for 12.4% of the year — nearly one
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curtailment rates across all regions. opportunities for arbitrage in certain regions.
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Batteries can help meet the need for fast-response capacity in demand

centres

Procurement shortfalls signal an untapped
opportunity for batteries.

Strongest opportunities in:

* Demand centres (Tokyo, Chubu, Kansai) with
unmet fast-response needs.

* High renewable regions (Kyushu, Tohoku) in need
of stabilising services.

Batteries are well placed to fill this gap. Early
participation can strengthen grid stability and
capture higher revenue .

Demand centres (Tokyo, Chubu and Kansai) showed the largest
unmet need for fast-response capacity in FY24 (Segment I)

Hokkaido Tohoku Tokyo

Chubu Hokuriku Kansai

Chugoku Shikoku Kyushu

Awarded Amount Shortfall Solicited Amount s Bid Amount

Source: ERPX (adapted by ACCR)
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Summary

* Early movers can capture higher returns and secure ACCR October 2025
strategic sites.
« Utiliti | hei — . | Future-proofing Japanese
tilities can leverage their existing assets, regiona utilities: The case for grid-

expertise and financial scale. scale battery investment

 Battery investment can drive decarbonisation and
create long-term shareholder value.

Download the report here: e ’i .Lr &
* Original report (English) .' N i,./--k :

X
* Translated executive summary (Japanese) accrorgau
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WHY IS JAPAN LAGGING BEHIND?

Low Priority on RE by Government
- RE-e targets; 36-38% by 2030, 40-50% by 2040
- priority on keeping options of nuclear and thermal

Grid Constraints to RE
- limited capacity of grid

- "deep” connection charge to RE
- T&D is not fully unbundled

Disadvantageous Rules to RE Limited Use of Price Mechanism

- priority dispatching on nuclear

- no negative price introduced

>> curtailment of RE-e - low liquidity of spot market

>> More flexibility needed for VRE integration!
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GRID-SCALE BESS IN JAPAN

(GW) - Grid Connection Application of Grid-scale BESS -
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WHY DOES BESS GET ATTENTION?

Balancing Market has opened since 2023
- BESS is superior in instantaneous response

Generous Government Subsidies to BESS
- 1-2 billion USD/year

~ =

New-comers
RE generators

Incumbents

- new business after FiT
- BESS co-located with RE

- new business opportunity
- can utilize market know-how,
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CONCLUSION

BESS is a promising business opportunity in Japan
- not only for new-comers, but also for incumbents
- not only as a single business, but also for RE-e integration

Market designs and rules are critical
- connection queue problem
- simultaneous market to be introduced in 2027

Grid construction is also important
- “Grid Master-plan"

i
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Thank you for your attention.




Investor questions to guide
- company engagement ===




Key engagement questions for investors

Do you think battery storage will play an important role in Japan’s energy transition?
« How do batteries fit into the company's broader decarbonisation and capital allocation strategies?

« What is the company'’s strategy for deploying batteries in demand centres and high-VRE regions? How will this
strengthen decarbonisation and financial performance via capacity payments for firming, arbitrage returns and
ancillary services payments?

+ Are you advocating for streamlined approval processes to unlock investment and accelerate the deployment of viable
battery projects?

* Do you see batteries as one option that can enhance the shareholder value of utilities in Japan, particularly considering
that utilities face long-term structural risks from the energy transition?

* What, so far, has held back more aggressive investment into battery storage? What role does the company see
themselves having in the build out of battery storage in the Japanese grid?
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