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Established impacts of air pollution on human health
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Global scale public health impacts
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e Over 90 % exposed to pollutant levels that
exceed WHO guidelines
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e 1.8trillion work absences (i.e. work days
lost)
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e 8 million deaths
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e 2 million new cases of childhood asthma
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e “Air pollution is denying billions of their
rights”, UN (2022)
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Economic cost to society

USD 8 trillion in health damages
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e Medication EZHES
e Healthcare E&

e Prematuredeath BHZET

e Lossofincome FrBMNEL
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The Economic Burden
Of Air Pollution

Economic costs of air pollution from fossil fuels
as a share of GDP in 2018
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ImpactsinJapan BXIzHT5HE

Fine particles (PM, ) lead to 43,000 deaths each year in Japan, through the following illnesses...
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https://www.nature.com/articles/nature15371
https://www.thelancet.com/journals/lancet/article/PIIS0140-6736(17)30505-6/fulltext
https://academic.oup.com/cardiovascres/article/116/11/1910/5770885
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Impacts of agricultural ammonia emissions
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e 70 % of ammonia (NH,) is used to make
fertiliser (IEA, 2021)
TUEZTDI0%IFEHNEEFEREIND

e Evaporates into the atmosphere,
chemically forms fine particles (PM, ;)
RRPICEEL. ERRISICK YPM25ZERAL

e Agricultural ammonia (NH;) emissions lead
to 343,000 PM, . deaths across East Asia

each year (Pozzer et al., 2017)
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Ammonia is already harming public health
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https://www.iea.org/reports/ammonia-technology-roadmap
https://acp.copernicus.org/articles/17/12813/2017/acp-17-12813-2017.pdf

Ammonia co-firing
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A new use of ammonia
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Bloomberg

Green

Japan’s Top Utility Pilots Ammonia Use to Reduce
Coal Emissions

e Co-firing=Replacing some of the coal used for
combustion with ammonia
RBE=MRERAREZHANICTUOEZTTRAT S L

e Byretrofitting power plants to burn ammonia, the fuel
can be combusted alongside coal to generate power.

BDREZHREL. ARETUVEZTZRBELTRE
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e The “co-firing ratio” refers to the energy content split,
for example, a 20% co-firing ratio means ammonia
replaces 20% of coal by energy content
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TOP / News / Notice / 2024 / Conclusion of Fuel Ammonia Substitution Demonstration Testing at Hekinan Thermal Power Station

I Conclusion of Fuel Ammonia Substitution Demonstration
Testing at Hekinan Thermal Power Station

2024/06/26

JERA Co., Inc. ("JERA”) he]
Power Station Unit 4 has c(

Bumers
(All 48 to be
modified)
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Qutline Diagram of Ammonia Co-firing Burner
(Existing Burners to be Partially Modified)
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Governmental plans

Japan
e The Japanese government aims to increase ammonia co-firing in coal-
fired power plants to 20% by 2030, moving toward 50% by the early
2030s, then transitioning to 100% ammonia combustion with CCS by
2050.
e Industry: JERA Hekinan demo, ExxonMobil supply (2028).
e Import Targets:
o 3 milliontonnes/year by 2030
o 30 million tonnes/year by 2050

South Korea
e  South Korea's Ministry of Trade, Industry and Energy (MOTIE) plans to
have 20% ammonia co-firing in over half of the country’s coal-fired
power units by 2030, supported through a Hydrogen & Ammonia Power
Generation Demonstration Group.
e Industry: KOSPO Samcheok plant (750 GWh/yr, 2028); Samsung C&T
terminal (2027).
e Ammonia Subsidies:
o  CHPS provides premium tariffs and subsidies for co-firing
projects to offset high costs.
o  These subsidies shift the financial burden onto electricity
consumers and taxpayers.
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Japan’s Ammonia Strategy

Excessive costs signal need for alternatives in the power sector

June 2025



https://asiareengage.com/wp-content/uploads/2025/06/Japan_Ammonia_Strategy-1.2Update-June12-1.pdf?
https://asiareengage.com/wp-content/uploads/2025/06/Japan_Ammonia_Strategy-1.2Update-June12-1.pdf?
https://asiareengage.com/wp-content/uploads/2025/06/Japan_Ammonia_Strategy-1.2Update-June12-1.pdf?
https://ammoniaenergy.org/articles/south-korea-sets-targets-for-hydrogen-ammonia-power-generation
https://ammoniaenergy.org/articles/south-korea-sets-targets-for-hydrogen-ammonia-power-generation

Governmental plans ®FoitE

Japan BX BAD7 v &= 7EK

BREAR FMEBAL7 8- ITRERVDEEEHMOE HEH

o HAREFIX. ARKIAEERTHDTZ VEZTIEFEZF2030FFE TIZ20%., 2030
FRRTHEIZ50%I(ZFE1T. 2050FE F TIZ100% () &35 EEBIELTWL
5o

o EENTH : ERAEFANAREFRTOERIER., TV Y 2UE—EILIF2028F L
[&. JERAIC7 VE=Z7 28T 251E

o HMABE (FEER®)

o 20308 F TIZHERI300H k>
o 20504 F TIZHERI30005 k>

South Korea &&E
o HBEEEEFEHERI (MOTIE) &, KFE - FUE-_TFEREZRINIITIL—TOXIE
DHLE, 2030FEFTIZCENDFEHMULDARKAREFRTT VEZT20%E
REEET HETE
o EENFH: BEBHN (KOSPO) =8 (HLF34) HEF (750GWh/yr,
2028 ZEFE) . SamsungC&T #— I F )L QO2TEHZREHFE)

° 7/% 7Lﬁ?éﬁ%ﬁﬂﬁ
BORAREHAN—TF B0 1) — U KEREEFLFIE(CHPS) THE
®FXHA

o ;26®ﬁ%$@~%&ﬁ@%%tﬁ%ﬁtmm%tﬁﬁiéctt
=

% CREA



https://asiareengage.com/wp-content/uploads/2025/06/Japan_Ammonia_Strategy-1.2Update-June12-1.pdf?
https://ammoniaenergy.org/articles/south-korea-sets-targets-for-hydrogen-ammonia-power-generation

Incentives

Keeps coal infrastructure & jobs
e Ammonia co-firing allows existing coal plants to
keep running while appearing “greener.”
e Utilities and heavy industry prefer this over rapid
coal phase-out.

Provides a narrative of action toward net-zero
e Japan’s METIroadmap frames ammonia as a
bridge fuel to 2050 net-zero.
e South Korea’s MOTIE includes ammonia under its
Clean Hydrogen Portfolio Standard (CHPS).

Seawater Supply Pump

s e TR T

Secures energy import options beyond LNG & oil
e Ammoniacan be shipped and stored like LNG,  Aligns with industrial strategies to export technology
fitting into Japan and Korea’s import-dependent e Companies like JERA, IHI, Mitsubishi (Japan) and

energy systems. KEPCO, Samsung C&T (Korea) are investing in ammonia
e Seen as a way to diversify away from fossil fuel trade chains.
import reliance. e Positioning themselves as regional tech exporters for

ammonia/hydrogen.
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https://about.bnef.com/insights/clean-energy/japans-ammonia-coal-co-firing-strategy-a-costly-approach-to-decarbonization-renewables-present-more-economic-alternative
https://about.bnef.com/insights/clean-energy/japans-ammonia-coal-co-firing-strategy-a-costly-approach-to-decarbonization-renewables-present-more-economic-alternative
https://asiareengage.com/wp-content/uploads/2025/06/Japan_Ammonia_Strategy-1.2Update-June12-1.pdf
https://ammoniaenergy.org/articles/south-korea-sets-targets-for-hydrogen-ammonia-power-generation
https://ammoniaenergy.org/articles/korea-southern-power-selected-as-final-bidder-in-national-clean-power-auction
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Pollutant emission change at Henkinen (Japan)

Air quality implications
of coal-ammonia
co-firing

Lauri Myllyvirta, lead analyst
Jamie Kelly, air quality analyst
| 05/2023

trends, causes, and health impacts,
as well as the solutions to air pollution.

Ammonia received at the g
ocean-going vessel jetty .
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Unit 4
(demonstration site)
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Area for storage tank and
vaporizer construction




Pollutant emission change at Henkinen (Japan)
E2HICEITARIUEERMEHEDZELL (HXR)

Ammonia received at the
ocean-going vessel jetty
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Impact of co-firing on pollutant emissions
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Fuel mix scenarios (coal:NHs3)

Total pollutant emissions increase by 67—167 %
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Why do emissions increase?
A ENEZ 50N ?

Low calorific value of ammonia means huge quantities of the fuel are required
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Small leak = Large increase in pollutant emissions
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Other research on Japanese ammonia co-firing impacts

: r
Lu et al. (2018) ): PM, .-related health impacts of i |
utilizing ammonia-hydrogen energy in Kanto Region, » '
Japan

e Research: usingammonia to supply 20 % of
energy demand in Kanto Region

® Results: 4-12 % increase in PM, . concentrations,
leading to an additional 350 deaths per year

e Published in scientific article (Frontiersin
Environmental Science and Engineering) -
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undergone review by independent scientists

Our report is corroborated by peer-reviewed research
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Other research on Japanese ammonia co-firing impacts
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Lu et al. (2018) ): PM, ;-related health impacts of utilizing
ammonia-hydrogen energy in Kanto Region, Japan
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Our report is corroborated by peer-reviewed research
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https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3
https://link.springer.com/article/10.1007/s11783-018-1005-3

Pollutant emissions change in South Korea
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Threat of Toxic Substances
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Increased Particulate Matter and 4—_@!
Health Hazards from Ammonia Co-firing

Increased pollutant emissions also projected for South Korea
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Wider impacts
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Other impacts on society and the environment

Japan’s Costly
Ammonia Coal
Co-Firing
Strategy

September 28, 2022
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Climate impacts

“...will still emit as much CO2 as a natural gas fueled combined cycle

|| gas turbine. Coal power plants co-firing ammonia may also emit

more nitrous oxide, a greenhouse gas with global warming potential

|| 273 times larger than that of CO, for a 100-year timescale.”

Economic impacts

20% ammonia co-firing would require a carbon tax of ~$300/tCO, by
2030 to compete with alternatives. Japan’s current carbon tax is
~¥289 ($2-3)/tCO,; less than 1% of what’s needed.

“These values are_costlier than the levelized cost of electricity
(LCOE) of renewable alternatives such as offshore wind, onshore
wind or solar with co-located batteries.”




Other impacts on society and the environment
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Conclusions
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Air quality implications
of coal-ammonia
co-firing

Ammonia co-firing is a false solution

“CREA SFOC

Threat of Toxic Substances

Increased Particulate Matter and
Health Hazards from Ammonia Co-firing

We have assessed how ammonia co-firing will affect
pollutant emissions in two countries that are leading
the transition - Japan and South Korea

In both cases, we find that this transition will

dramatically increase pollutant emissions - reaching
167 % at Hekinan

Japan already suffers from a major air pollution
problem, with PM2.5 exposure associated with over
40,000 deaths

Hence, this transition has the potential to worsen air quality and lead to even

worse public health impacts
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Ammonia co-firing is a false solution
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Health Hazards from Ammonia Co-firing

Hence, this transition has the potential to worsen air quality and lead to even
worse public health impacts

ZTRBEADEBEIXTDEZRILESE. ARBEANDEZED S R HFRLEIZDEA D



Ammonia co-firing is a false solution

TUOEZTREBEIE TRE-ST-fERE]
~ -~ L o A I

Clean, renewable energy is not only the cheapest and safest option —

it is the only path to protect climate and public health
DV —UTHBERARLGIRILT—(F. RVZEIORLLELGERKRTHAZITTHEL,
S[MrENRFEZTTOHE—DETH S

Thanks for listening! ZEEH Y KL S T VE L,
Jamie Kelly (jamie@energyandcleanair.org) and Daniel Nesan (daniel@energyandcleanair.org)
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