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What lies ahead for Japan's coal-fired power plants?
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Numerous disasters across the country have claimed casualties

Climate crisis is becoming more significant in Japan

Global mean temperature 1850-2024

Difference from 1850-1900 average
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Source: WMO <https://wmo.int/news/media-centre/wmo-confirms-2024-

warmest-year-record-about- | 55degc-above-pre-industrial-level>

Extreme heat, frequent heatstroke (primarily in
urban areas)

Intensive rain/storm and river flood (Kyushu,
Tohoku, etc.)

Increasing size and changing path of typhoons
(The effects of the typhoon are widely spread
from the Nansei Islands to Honshu.)

Snow deficit and abnormal snowfall (Hokkaido
and mountainous region in central Japan)

Impact on agriculture (rice, fruit trees,
vegetables, etc.)
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Climate change countermeasures are the top priority

International commitment to be made by 2030

Emission factors by fuel types for thermal power plants
(g-CO2/kWh)

MR KNRBRORBRIOHLF G-co/knh) " Phase-out unabated coal-fired power plants
in the early 2030s (G7 agreement)

Phase out existing unabated coal power generation in energy systems during
the first half of the 2030s, or within a timeframe consistent with own net-zero
pathway to keep the 1.5°C global warming limit within reach.

= Achieve a fully or predominantly

ARRA
(SC/Sub-C)

AR
(usc)

BRAS decarbonized power sector by 2035 (G7
agreement)

Ejﬁ;};” fully or predominantly decarbonized power sector by 2035

LNG %1 " G7 commits to work together to triple

(fEkR)

renewable energy capacity and double
il 3200~3600 energy efficiency by 2030. (COP28) 9

(GTCC)

Triple global renewable energy capacity by 2030.
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In Japan, the construction boom of coal-fired power plants since 2012

continued until 2023.

Source: Data base from Japan Beyond Coal

Reasons for promoting coal-fired power

To deal with power shortage

ceorer To provide stable power supply

B |GCC

B USC
SC Economic efficiency and price stability

Sub-C
-
Reduce CO, emission by increasing
efficiency

International Contribution
= Reducing Global CO, Emissions
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Only Japan is not reducing

coal among G7 nations

= Japan is the only G7 nation
that has continued to increase
its coal-fired power generation
since 2020.
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The Role of coal in the 7t Strategic Energy Plan

(Cabinet approved on February 18, 2025)

» Delete “important power sources with excellent supply stability and economic
efficiency” from the 6" Strategic Plan

» Promote the phase-out of inefficient coal-fired power plants

» Promote the introduction of high-efficiency and zero-emission technologies such as
ammonia co-firing, CCS, etc.

» Coal still plays a certain role from the perspective of ensuring diversity in the power
source mix

» Transition to decarbonized thermal power is necessary towards the future
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The 7t Strategic Energy Plan : Energy supply and demand outlook

No major change in the power source mix for 2030 and 2040, with a policy to maintain

nuclear and thermal power generation.
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Projected power source mix for 2034 based on the Electricity Supply Plan

Coal-fired power generation will remain largely unchanged from current levels
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“Zero-Emission” technology for coal-fired power plants

Pile up issues : environmental, economic, and technological challenges

= Ammonia co-firing
v" Currently using gray-ammonia
(emit large amount of CO2 during production)
v" Not commercially viable yet

* demonstration testing in 20% ammonia with coal at
Hekinan Unit 4

v" Technically high hurdles for ammonia mono firing
v Fuel cost can be several times that of coal

v" Need to build new supply chains
v

Depend on imported fuel (foreign energy sources) /
energy security issues

<\

Not viable without subsidies

<\

Ammonia air pollution issues

v" No EIA requirement

Carbon capture and storage (CCS)

v

Capturing CO2 requires massive energy input

(significantly reducing generation efficiency)

v
v
v

ISR N N N IR

Capture rates are 60-70% or lower
Need extra energy and infrastructure for transport CO2

Few suitable storage sites exist in earthquake-prone
Japan

Long-term monitoring systems remain undeveloped

Risk management framework remain undeveloped
Expected commercialization from 2030 might be delayed
Not viable without subsidies

legal and diplomatic risks for overseas storage

No EIA requirement 2|
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Support measures for coal-fired power (1)

The serious problems with the “Capacity Market”

Capacity Market is a system that pays a fixed price per
kilowatt-hour to electricity companies to secure
future (four-year-future) power supply capacity based
on the “capacity” of existing power generation
facilities. In the single-price auctions, all winning
producers receive a uniform contracted price (ranging
from several thousand yen to 15,000 yen per kW).
The cost is billed to small electricity retailers and
eventually added to electricity bills. Then it will be a
burden on the public.

» Measured to effectively extend the lifespan
of coal-fired power plants

» Supporting coal with public funds
(electricity bills)

» Including inefficient coal-fired power plants

Capacity Market Winning Power Sources (%)
from 2020 (inside) to 2024 (outside)

5% 49 5% 4%

Coal

LNG

Qil

Nucleus
Conventional hydro
Pumped hydro
Other renewables
Storage (battery)

Variable Renewable
Energy (VRE) aggregation

Dispatchable Power
Sources
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Support measures for coal-fired power (2)

The serious problem of “Long-Term Decarbonization Power Source Auction”

The Long-Term Decarbonization Power Source Auction is
a system to guarantee fixed income for 20 years for new
construction or retrofitting of renewable energy and
decarbonized thermal power plants. Supporting the
recovery of massive investments while aiming to balance
securing supply capacity with decarbonization. 20%
ammonia co-firing is included as a target of this auction.
Starting this year, projects achieving over 20% emission
reduction with CCS have also become eligible. And the
price cap for ammonia co-firing and CCS has been set
significantly higher than for other power sources.

» Extend the life of coal-fired power plants as
“decarbonized” power sources.

» Substantial CO, reduction effects are limited

» Subsidize to retrofit existing coal-fired power
plants with public funds

» Support even gray ammonia

» Decarbonization roadmap is merely a
formality

» Compensation will cover ex post cost
increases

» Prevent healthy competition with
renewables (Renewables effectively
excluded of this auction)

» Cumulatively increase consumer’s
burden

» Promote “retrofitting” rather than phase-out
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Support measures for coal-fired power (3)

The serious problem of “Support focusing on the price gap”

Based on the Hydrogen Society Promotion Act, a mechanism whereby the government compensates for the cost of
hydrogen and its derivatives (including ammonia) exceeds that of existing fuels.

CIEG T R » Thermal power and gray ammonia are covered by the
AZ B [FBEA-IZ32RE,
) |[BUERIOIZNCARSH) governmental support
L E Y BAISRIFE o R _
| > Eligible even with limited CO, reduction effects
DA @ ity e A > A subsidy-dependent structure distorting market
LT \ / mechanisms
@ CORHI _ o ,
BELEZH » No evaluation of emission factors or environmental
2 FIREEESD
# QBHRIED performance
i =TI ey .
b -~ » Prevent healthy competition with renewables
Bz » No transparency in assessing support amount
ff appropriateness
1% :
» Concerns over long-term fiscal burden
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Summary: what lies ahead for Japan's coal-fired power plants?

" The current government's various support measures are keeping coal-fired power plants for the
long term.

®  Achieving the target of “Coal-19%" in 2030 is in jeopardy.

" The methods the government is planning under “decarbonization” do not reduce CO2 and are quite
expensive.

It is impossible to achieve S + 3E (Safety, Economy, Environment, Energy Security) simultaneously.
™ The industry calls this the trilemma.

" Price increases will certainly lead to higher electricity bills, taxes, and other social costs, and the
amount of those cost will be substantial.

" The most effective way to achieve S + 3E requires developing large-scale renewable energy and
enhancement of storage and grid integration.
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