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Ammonia co-firing in Japan

The importance of discussing the technology as a decarbonisation solution

Japan promotes ammonia co-firing at coal plants by:
« Awarding capacity payments via long-term decarbonisation power auctions
Planning major Contract for Difference (CfD) fuel subsidies within a year

Power utilities view ammonia co-firing as a core Net-Zero strategy for young coal fleets:

But:

» No accessible cost analysis vs other decarbonisation options

« No financial transparency on co-firing projects

« No contingency plan if high co-firing ratios (>50%) remain unachievable
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Reassessing the ammonia strategy 7> E=—7HEOREL

Our research challenges the economic case for ammonia co-firing at coal plants
SHEDITE, AIRKDFEEHIZHITET 2 EZTFDEFEDEFIIZEMEIZEGEL]ZFRITT S,

Co-firing will result in excessive costs:
BEOT > E=7HE BARETVEZTOEBTBREEIR FEHL
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« Power generation costs will become 1.5x to 2x higher than revenues.
ARRKAFREBEFMODEEIR MMIRED 1.5~ 2651210

« Estimated ¥15-30 trillion of fuel subsidies are required for Japan’s coal
fleet.
BARDERKNDEEMICDLE LG LHRHMEMEIIIS~30kAEEESND

« Japan’s current low-carbon fuel subsidy budget is only ¥3 trillion.
HE. BATERZBRHOFRAEZEXETS-OICERIP SN TV SEMENDFEIX I KADHA

— Key findings indicate a limited role for ammonia in power sector
decarbonisation.
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Modelling the impact of ammonia co-firing

Developed simplified income statement models for a 1GW ultra-supercritical (USC) coal plant

under three scenarios:

« Baseline model simulating current operations under 2025 conditions

« 20% co-firing model under 2030 conditions

« 50%0 co-firing model, also under 2030 conditions

Key input assumptions by scenario:

Assumption Baseline
Electricity price 12,878/ MWh
Capacity utilization 65%

Blue ammonia price N/A

Operating costs (excl. fuel) ¥12.6 billion

Co-firing capex depreciation N/A

ARE — Source: ARE
|
|
ASIA RESEARCH
& ENGAGEMENT mmmm mmmm

20% Co-firing
10% below baseline
50%
¥75,750/tonne

+13% vs baseline
(at 50% capacity factor)

+8% vs baseline

50% Co-firing
10% below baseline
50%
¥75,750/tonne

+28% vs baseline
(at 50% capacity factor)

+16% vs baseline
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Sheet1

		151.5		ltm FX rate

		Assumption		Baseline (2025)		20% Co-firing (2030)		50% Co-firing (2030)

		Electricity price		$85/MWh		10% below baseline		10% below baseline

		Capacity utilization		65%		50%		50%

		Ammonia price		N/A		$500/ton		$500/ton

		Operating costs (excl. fuel)		$83 million		+13% vs baseline (at 50% capacity factor)		+28% vs baseline (at 50% capacity factor)

		Co-firing capex depreciation		N/A		+8% vs baseline		+16% vs baseline

		要因 ヨウイン		ベースラインモデル		20％混焼モデル コンショウ		50％混焼モデル コンショウ

		電力価格 デンリョク カカク		12,878円/MWh エン		現在の水準よりも10％低い ゲンザイ スイジュン ヒク		現在の水準よりも10％低い ゲンザイ スイジュン ヒク

		設備利用率 セツビリヨウリツ		65%		50%		50%

		ブルーアンモニアの価格 カカク		N/A		¥75,750/トン		¥75,750/トン

		操業費（燃料代を除く） ソウギョウ ヒ ネンリョウ ダイ ノゾ		¥126億 オク		ベースラインよりも13％増（設備利用率50％） ゾウ セツビリヨウリツ		ベースラインよりも28％増（設備利用率50％） ゾウ セツビリヨウリツ

		混焼の設備投資の減価償却 コンショウ セツビ トウシ ゲンカショウキャク		N/A		発電所の減価償却費8％増 ハツデンショ ゲンカショウキャクヒ ゾウ		発電所の原価職客費16％増 ハツデンショ ゲンカショクキャク ヒ ゾウ

				12,878		75750

				12574500000

				12.6





Sheet3

		151.5		ltm FX rate

		USD million		Baseline		20% Co-firing		50% Co-firing

				-2025		-2030		-2030

		Revenue		474		345		345

		Fuel Cost		328		391		598

		Operating Cost		83		81		92

		EBITDA		63		-127		-345

		Depreciation		35		37		40

		EBIT		28		-164		-385



		EBITDA Margin		13%		-37%		-100%

		EBIT Margin		6%		-48%		-112%

		JPY million		Baseline		20% Co-firing		50% Co-firing

		Revenue		71,811		52,268		52,268

		Fuel Cost		49,692		59,237		90,597

		Operating Cost		12,575		12,272		13,938

		EBITDA		9,545		-19,241		-52,268

		Depreciation		5,303		5,606		6,060

		EBIT		4,242		-24,846		-58,328



		EBITDA Margin		13%		-37%		-100%

		EBIT Margin		6%		-48%		-112%






Ammonia co-firing is not economically viable
EARICEEARLE T VES

B

Plants face heavy financial losses without subsidies. #B1£ 7% L TIXEZILZFE LI

EEY SXE

.;1;2; ﬁgg:;;_ﬁ Baseline (2025) K—251> Zz%aiéﬁﬁ-firing (2030) gg://ocgtabcy%-firing (2030)
Revenue J¥# 71,811 52,268 52,268
Fuel Cost #N& 49,692 59,237 90,597
Operating Cost 1#%#& 12,575 12,272 13,938
EBITDA 9,545 -19,241 -52,268
Depreciation jEii{EiNE 5,303 5,606 6,060
EBIT 4,242 -24,846 -58,328
EBITDA Margin EBITDADFZE 13% -37% -100%
EBIT Margin EBITOFIZ 6% -48% -112%
AR Source: ARE M # : ARE
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Low-carbon ammonia costs drive losses

Our ammonia assumptions

* Blue ammonia which is ~50%
cheaper than green (but over
3X more expensive than coal).

« Argus’ price modelling for

delivery of blue ammonia to
Japan and South Korea from

the US (JKLAB).

« Only marginal cost declines
due to mature gas-to-
ammonia technology (ATR).
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Ammonia Price per Tonne

Green, Middle East to East Asia ||} ]QbDbN NG $1.251
Blue, JKLAB (excl. 45Q) |GG $557
Blue, JKLAB (incl. 45Q) |G $521

Grey, Middle East [} $270

$- $400 $300  $1,200

Source: Argus

Notes: prices are for various dates between Nov 24 and Feb 25, based on
publicly available information.

45Q are US tax credits that provide financial incentives for capturing and storing
CO:z for a period of 12 years.
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Green, Middle Eastto East Asia || NbNNENEGEEGEGEGEGEGEGEGEGEGEGEGEGE $1.251
Blue, JKLAB (excl. 45Q) GG $657

Grey, Middle East |l $270
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Power generation requires high ammonia volumes
REICIEIKREDT VEZTHLE

Ammonia Demand of a 1GW Plantvs. Supply (tonnes)

« Ammonia’s energy content is ~29%
lower than coal Demand, 20% co-fire -
— Higher volumes required to
produce the same electricity. 5 4 500 cot
FUEZTOIFNF—BEREERE YR29%EL oo D070 COTIIe
=, ALEEEZHRI DICEF. XKEDTVEZT
D
B Supply,Blue Point-JP* 840,000
« A 1GW plant at 50% co-firing and
50% capacity, would consume Supply, Blue Point 1,400,000

more ammonia than Blue Point’s

entire Japan-linked output.
BRES0%. REAFE50%0D 1 GWDHRERIE.

Blue Point7 R oz FOBEHALABEESELTWSEES
_ *Jera and Mitsui hold a 60% share in the Blue Point project.
ETCLYELELLDTUVEZT %5 %
) vE g SRR HE - JERA, ARE
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Subsidy Needs Far Exceed Budget

« Japan targets 19% coal in its Ammonia Subsidy Needs
2030 power mix (further cuts $40
likely). ¥32.8
$30 ¥25.9

* Roughly ¥15-30 trillion fuel

7))
= » n :
subsidies needed to bridge the S 20 y17.2
ammonia—coal cost gap. =
« Only ¥3 trillion allocated for $10
low-carbon fuels across all 50
hard'tO'abate SeCtOI"S. 190/0 150/'0 100/0
—» Ammonia subsidies may crowd Coal power's share in electricity mix
out other transition pathways m20% co-fire m50% co-fire
Source: ARE
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$40

$30

$20

Trillions

$10

$0

Ammonia Subsidy Needs

¥32.8
¥25.9

¥17.2

19% 15% 10%
Coal power's share in electricity mix

m 20% co-fire m50% co-fire

Source: ARE
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Conclusion: Policy Re-assessment Needed

« Japan has long demonstrated remarkable ingenuity in developing innovative technological solutions,
and the government’s commitment to decarbonising the economy - including the power sector - is
well-recognized.

« At the same time, Japan’s support for ammonia co-firing is currently built on an economically challenging
foundation.

« High ammonia costs and significant fuel volume requirements would likely result in negative financial
outcomes for power generation.

« The level of fuel subsidies required (¥15-30 trillion) far exceeds Japan’s budget for low-carbon fuels and
may take away subsidies from other important decarbonisation technologies.

« In addition, without proven scalability to 50% co-firing or higher, the emissions reduction potential remains
modest.

« A thoughtful review of current policy priorities could help focus on lower-cost, higher-impact solutions that
reduce emissions more effectively and ensure responsible use of public funds.

« Japan’s energy transition will only benefit from a transparent and cost-conscious approach to
decarbonisation.
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Collaborating for credible progress in Japan’s decarbonisation.

Thank you!

Mira Cordier, CFA

Research Analyst, Energy Transition

& LinkedIn:
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