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Clean ammonia energizes the future

Who we are

/ The Ammonia Energy \

Association (AEA) is a
global industry association
that promotes the responsible

use of ammonia in a
sustainable energy economy.

Members: 250+

\ global and cross—sectoral/

Our mission

-

Accelerate the responsible
adoption of clean ammonia by
promoting cross-sectoral
collaboration, knowledge

sharing, global standards, and

\_

supportive policies.

~

Strategic pillars

-

J

\_

~

Knowledge stewardship,
Program development,
Collaboration,
Advocacy

)




AEA Members: November 2025

* indicates tepresentation on Boatd of Ditectors

PLATINUM: CF Industries*, Chevron New Energies, ExxonMobil*, InterContinental Energy, KBR*, LSB Industries*, Mitsui
& Co., Monolith Materials*, Yara*. GOLD: ACME Group*, AFC Energy, AirGas*, Ambient Fuels*, Amogy, Baker Hughes,
Casale, Chemenergy Services PTE Ltd, China Energy Group, Clean Hydrogen Works, Enaex*, Eolian Energy, Equinor,
Fertiglobe, Fortescue*, Hynfra, JERA, Keppel Infrastructure*, LBC Tank Terminals*, Maersk*, Mitsubishi Heavy Industries,
Proton Ventures, PT Pupuk Indonesia, S&P Global Commodity Insights, thyssenkrupp Uhde*, Trigon. SILVER: AES Gener,
AES Tech, Air Products, Ammonigy, Argus Media, Bechtel, Black & Veatch, Bloom Energy, bp, Burckhardt Compression,
Bureau Veritas, Burns & McDonnell, Catator, Cavendish Renewable Technology, Ceres Power, Clariant, CMA CGM SA,
Copernic Catalysts, CRU Group, CS Combustion Solutions, CTi Gas Detection Specialists, DNV Energy USA, Duiker Clean
Technologies*, Dyno Nobel, EcoEngineers, EIFER (European Institute for Energy Research), Enertrag, Eneus Energy, ENGIE,
Fidelis New Energy, First Ammonia, GenCell Energy, Green North Energy, Greens Combustion, GTI Energy, H2K B.V.,
H2Site, Heraeus, HyET NoCarbon USA, Iberdrola*, IHI Americas, Indorama Holdings, ITOCHU Corporation, Johnson
Matthey, Kiewit Corporation, Linde, Liquium, Lynas Rare Earths, Mabanaft, MAE Energy, Masdar, Mintal Hydrogen, Mitsui
OSK Lines, MODEC, Nel Hydrogen, Shell, SLB New Energy, Stamicarbon, Starbulk Carriers, Stolthaven Terminals, Switch
B.V., Synergen Green Energy, Technip Energies, Trammo, Tsubame BHB, UH2, Vesta Terminals B.V., Woodside Energy.
BRONZE: AAR Inc., ABB Inc., ACEN Australia, Advanced Ionics, Advanced Thermal Devices, AHEAD Energy*, Alsys Group,
AmHyTech, Ammobia, Antea Group, Aragon, Ark Energy, AustriaEnergy, Authentix, Avalon International, Brittany Ferries,
C-MACC, Carbon-Neutral Consulting*, Chane, Chemical Market Analytics, Chiyoda Corp., Clearway Energy Group,
Copenhagen Atomics*, Danaos Shipping, DENSO Corporation, DUBBL Pty Ltd., Ebara Elliott Energy, Energex Partners,
Energy Invest, EnRUD Resources, Envision Group*, Eurenco, European Energy, Evrellence, Farm Synthesis, FarmN Pty Ltd,
Firebird Future Solutions, Fourth Tack, Fuel Tech, Furstenberg Maritime Advisory, Future Pipe, GASMAR, GE Vernova,
George Moundreas & Company S.A., GoSolar Energy, Graphitic Energy, H2Carrier, Hayward Tyler, Honeywell, Hunt Guillot
& Associates, Ignis Group, INPEX, Interoceanic Corporation, IT Power Australia, JouleOne, Jupiter Ionics, Kearney Korea,
Klingspor Energy, MadoquaPower2X, Marubeni America Corporation, Marvel-Tech, MAYEKAWA, Mission Possible
Partnership, Morrison Energy, Mysore Ammonia Cold Storage, Nebraska Public Power District, NET Srl, NGLStrategy,
Nikki-Universal, Northern Plains Nitrogen, NovoHy, NYK Group Americas, Oceanic Vessels, Oriental Trend, P8 Energy
Solutions, Pacific H2, Pacifica Energy, Pani Clean, PepsiCo, Polyatomic Ventures, Poten & Partners, Power-to-X Analytics, PX
Limited, Rhizo PTX, RTI International, SBM Offshore*, Shrieve Chemical, SIAD Macchine Impianti, Siemens Energy,
Southern Devall, Stamford Shipping, Stamford Ship Management, Statkraft, Sumitomo Corporation of Americas, SVT
Gmbh, TATA Consulting Engineers, Technical University of Denmark, Ten08 Energy, Terrestrial Energy, TGE Gas
Engineering, Thermon, TMEIC Corporation Americas, Tolero Renewables, TRIARC Tank, Uniper, Vahterus, Venture Energy
by Wah Kwong, Voltalia, Vopak New Energies B.V., Wirtsila, Wood Mackenzie, Yokogawa Corp of America.
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Ammonia

Renewables Coal and HFO Natural gas and naphtha

<1% ~25% -75%
* Ammonia (NHj;) is produced from hydrogen (H,) and
nitrogen (N,) via the Haber-Bosch process at 350-

550°C and 100-450 bar with an Fe catalyst

|
.

*  About 200 million tonnes annual production, mostly m
v

directly converted to derivatives such as urea, [

ammonium nitrate, etc. (mainly for fertilizers)

*  Currently fossil-based production, responsible for 0.5 @
. 85% 15% <1%
0
Gt'COZ Pef annum, or 1 /0 Of COZ,eq €missions Fertilisers Other current uses New uses
- Urea - Textiles Direct use:
g1 .. - Ammonium nitrate (AN) - Refrigeration - Maritime fuel
° About 17-20 million tonnes (1 00/0) of ammonia is - Diammanium phosphate (DAP) + Explosives - Stationary power
. 3 - Ammonium sulphate (AS) - deNO, Indirect use:
Shlpped overseas. Includlng local transport’ arouﬂd 45 - Moncammenium phosphate (MAP) - Pharmaceuticals - Hydrogen carrier

million tonnes is transported.

3H2+ 1N29 2NH3 0% 20% 40% 60% 80% 100%

® Urea @ Ammonium nitrate @ Diammonium phosphate @ Ammonium sulphate
Direct application @ Monocammonium phosphate @ Other markets

bttps:[ [ wwmw.irena.org/ -/ media/ Files/ IREEN A/ Agency/ Publication/ 2022/ May/ IRENA  Innovation Outlook Ammonia 2022.pdf
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bittps:

Ammonia

* Ammonia decarbonization is all about decarbonizing
the hydrogen feedstock

*  About 90% of the energy input is required for H,
production, so determines CO, footprint!

*  Colours of ammonia # carbon footprint, as depends on
Scope 1-3 emissions

*  Certification is required to account for the carbon
intensity

3H,+IN,>2NH,

Biomass

Carbon capture
and storage

h 4
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power
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cycles
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www.irena.org/ -/ media/ Files/ IREN.A/ Agency/ Publication/ 2022/ May/IRENA  Innovation Outlook Ammonia 2022.pdf
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Updates from Europe

Europe has a theoretical ammonia production
capacity of 17.7 million tons (MT), produced
with hydrogen via natural gas reforming.

*  Ammonia accounts for about one-third of
hydrogen consumption in Europe.

*  Not all capacity is operational, due to high gas
prices in Europe, making ammonia imports
more cost-competitive in some cases.

* Ammonia imports are expected to increase in
the next decades, for current markets and new
markets.

New ammonia uses include:

* Ammonia as maritime fuel (bunkering in
Rotterdam)

* Ammonia to power and heat

* Ammonia cracking for industrial hydrogen

supply

AMM
ASSOCI

2024 global ammonia trade

Total trade = 17.213 Mt
<~
West from Suez //

/
/
/

,/ Eastfro

NORTH
AMERICA f N EASTASS
SOUTHEAST
/ 0.92 AsiA
052
0.90 CENTRALAND 3
SOUTH AMERICA OCEANE
—> Internal trade flow ’
—> External trade flow
Only trade flows over 100 kt.
bttps:/ [ ammoniaenergy.org/ wp-content/ uploads/ 2025 / 06 [ Georgy-Eliseer-APAC-2025 pdf
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Updates from Europe: Policies A AMMONIA ENERGY

Policies in the European Union aim to decarbonize industry,
including the ammonia industry. Various instruments are used,

Phasing out of EUA & outlook for CO, prices in Europe

==EUA CO2 price, $/t  —+—Emissions benchmark

including the ETS, CBAM, and Market Makers. - for ammonia 18
* ETS and CBAM are not calculated on a Well-to-Gate basis, but Gate- 5 - -~ 16
to-Gate (Scope 1 + heat inside boundary for ETS, also including + S 160 A 1
steam + electricity supply for CBAM) g 140 12 §
g_ 120 ! » ;
ETS (Emission Trading System): 'g 00 08 —
*  Emissions are penalized at a CO, market price in the ETS. ‘:5 :Z ] ozf
* Industries currently have “fiee allowances”, above which they have to gn 40 \ 0.4 2
enter the ETS. Overcompliance credits may be utilized. LI 02 &
o @\'i' 0.0
CBAM (Carbon Border Adjustment Mechanism), analogous to a taxation: g § g § EE § § E § § § :ﬁé §§ § g § "§ §
*  Definitive phase started in January 2026. Emissions to be paid for
emissions outside the EU.
*  Overcompliance credits cannot be claimed for imported products.
 Specific Embedded Free Carbon price paid at

CBAM charge Embedded Emissions o Allocation (SEFA) % EUA price origin country

Graph: Argus Media.
Formula: CRU.




Updates from Europe: Market Maker A\ Hegmn eneox

Electrolyser 100 MW, ammonia
Port of Rotterdam production plant and export

. . . terminal
Innovative financing mechanisms are proposed by early market 9

makers in Europe. 9 9
Wind power plant Egypt
203MW @ Green

Ein El Sukhna

H2Global is a market maker with a double-sided auction approach: Portexport
long-term supply side auctions & short-term demand-side auctions. %
The difference between the supply cost and the willingness to pay on
A ) TOMW
the demand side is funded by the German government (and various N e il B G e s0d valiis
other governments for specific auctions), via a Contract for Sty ackae % miis e
Difterence (CfD) scheme. Eplecicon ) Offtaker 1
Long-term GREEN MARKET — Short-term
ProjectCo B U5 purchase MAKER $=| sale Offtaker 2
contracts Itenneiary agreements
*  Fertiglobe’s Egypt Green won the pilot auction in 2024, ProjectCo € ) offtaker3 )
promising to dC]iVCf a up to 397 000 tons Of renewable ammonia Long-term offtake Price optimisation Concessional capital Price optimisation Short-term offtake
2 contracts from process ensures the subsidises the residual process captures th’ff:(':CtS Drz‘vlde
igh- itwi itiv i i ket i offtakers wi reen
between 2027 and 2033. ey Wt tony e ety Winowstoper  Commodiysiine
one or multiple green commodity for green evolving market rate over
production facilities commodity time instead of long-term
investible arrangements

*  The second edition of H2Global’s supply-side auction started in

How GMMs overcome the green premium

early 2025, covering €2.5 billion, split over five lots (four regional 2 e
. . . £ = = Greatest will t
lots and one global lot). The winning bids are expected to be T | umnmaction achhannt P e — by chioved via price
z via price optimisation ek SR —a— - Optimisation process
announced toward the end of 2026. i process L (i

Image: H2Global. Bottom: Mission Possible Partnership.




Updates from Europe: Definitions A AMMONIA ENERGY

Definitions exist in the European Union regarding RFNBO
fuels and low-carbon fuels (hydrogen and derivatives).

RFNBO (Renewable Fuel of Non-Biological Origin, defined under

RED):

*  Essentially electrolysis-based hydrogen production

*  Requirements for temporal correlation, spatial correlation,
additionality.

*  Monthly matching till 2030, thereafter hourly matching of
renewables with electrolyzers. (or maybe not?)

¢ GHG emission threshold 28.2 gCO2e/M]

Low-carbon fuels (defined under FuelEU Maritime and ReFuel EU

Aviation):

* A more technology agnostic definition. Can be electrolysis-based
hydrogen, but also gas-based hydrogen with CCS.

* Lifecycle GHG emission threshold typically 28.2 gCO2e/M]

supplementing Directive (EU) 2018/2001 of the European Parliament and of the Council

m EUROPEAN
COMMISSION

Brussels, 10.2.2023
C(2023) 1087 final

COMMISSION DELEGATED REGULATION (EU) .../...

0f 10.2.2023

by ing a Union dology setting out detailed rules for the production of
renewable liquid and gaseous transport fuels of non-biological origin

Graph: Argus Media.
Formula: CRU.




Global Alignment via Standards A AMMONIA ENERGY

AEA is the convenor of ISO 19870-3, a methodology in accordance with ISO 14067 to determine the GHG emissions:
* related to the production, storage and transport of ammonia up to the consumption gate and
* related to the conversion of ammonia into hydrogen.

| 1SO 19870-2 !
' I
| Hvd.ragen c9nditian|ng Liquid hydrogen |
1 ™ (liquefaction) and > I
| 1 storage transpart
150 19870-1 ' & « < !
1 ’ 1
G hyd ; G hyd
! Hydrogen 1! aseau_s. v _rogen ! Liquid hydrogen aseou.sv v _rogen 1
1 h 1 conditioning, b conditioning, '
production at | - / conditioning — t
I .. | transport and . . . » transport and
origin 1 L S Possible Possible (vaporization) 1 | )
! 1 ! storage T delivery gate delivery gate storage 1 Possible
b= 1 e + + | delivery gates
| ‘ i 1
o e o e e e e e e o —— e e o e e e e e e e e e e e -
SO 19870-3 P : g : *
Hydrogen LY Ammonia v Ammonia Delivery at
»|  conversionto  [®  transportand [  conversion to consum tizn ate
ammonia storage hydrogen Lt ption g
| 150198704 i \ o daverygate :
1 N Hydrogenation of N LOHC transport L) Dehydrogenation v 1
1 LOHC and storage of LOHC |
1 |

Ammonia Certification System, Ammonia Energy Association
Figure source: ISO 19870-3 bttps:/ [ ammoniaenergy.org/ certification
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Ammonia Certification System
Pilot — Now Operational!
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\ AMMONIA ENERGY

Ammonia Certification System BN sssociion

Carbon capture L
. . . . . and storage
The AEA Ammonia Certification System is designed to -
facilitate the global trade of low-emission ammonia by . asfcation/ ||
enabling producers, traders, and consumers to demonstrate
R . Renewable ectrolysis |
relevant attributes of ammonia. electricity e
Thermochemical |
. . . . cycles
The objective is to support global alignment across :
. : . . o . power
multiple regions and sectors, including interoperability with Bectroyss | NH
third-party certification schemes. -
Certification
r—» Methane pyrolysis N2 e required to
account
. . f b
AEA is not defining colors (green/blue) or labels R H ntsasity
. chlorine plants 2
(clean/low-carbon) but collecting robust data on all Fossil
. hydrogen
ammonia produced and traded globally. of | Hectrted steom with reduced
emissions
i
. . . Carbon capture
We are not certifying that the product is good but rather and storage
. . . [ )
that the data about the product is good, thereby building market — |
(naphtha) H clanmng H
confidence. I 2
Fossil
I Gasification hl‘dnrsosglen
(heavy fuel oil)

Figure source: Innovation Outlook: Renewable Ammonia (2022), IRENA & AEA Ammonia Certification System, Ammonia Energy Association
bttps:/ [ www.irena.org/ publications/ 2022/ May/ Innovation-Outlook-Renewable-Ammonia bttps:/ | ammoniaenergy.org/ certification
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As of February 2026, 404.0 million tons (MT) of Low-emission and

Transitional ammonia have been announced.

By 2030, 43.0 MT could become operational

* 6.5 MT is already Operational (up to 2026 Q1)

*  9.2MT is Firm (eg, under construction / FID)

e 27.3 MT is Mature (eg, offtake / EPC selected / FEED)

In total, 245.1 MT is classified as Announced with few public details.
Another 105.1 MT is Developing (eg, making clear progress to FID), of
which 28.7 MT targets to start this decade.

Key conclusions:

*  Within the large funnel of projects, a significant number of projects
are maturing to meet increasingly clear demand signals.

*  Concrete demand, regulatory certainty and successful permitting will
be required to move more of these projects towards FID.

AMMONIA ENERGY

Low-emission ammonia projects A

Low-emission and transitional ammonia plants

Global announced capacity: 404.0 million tons of ammonia
2026 Q1

400 |

150

100

O Announced

[ Developing

O Mature

= Firm

50 [ mOperational (till 2026 Q1)

Ammonia capacity (million tons per year)

2023 2024 2025 2026 2027 2028 2029 2030

Total
announced

Low-Emission Ammonia Data, Ammonia Energy Association
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Availability this decade

Looking only at Operational, Firm, and Mature projects, 43.0 million
tons (MT) of Low-emission and Transitional ammonia capacity could
be Operational in 2030.

5.6 MT of Transitional capacity is already operational. This could
increase to 14.0 MT of Transitional capacity in 2030.

0.9 MT of Low-emission capacity is already operational. This could
increase to 29.0 MT of Low-emission capacity in 2030.

About half of Low-emission and Transitional capacity this decade
comes from Gas reformation projects, totalling 24.1 MT in 2030.
Water electrolysis projects begin operating at scale in 2025-2026,
and could reach 15.1 MT capacity in 2030.

Key conclusions:

Transitional ammonia plants serve existing markets (fertilizers,
chemicals, explosives), but are not expanding long-term.

Gas reformation projects are developing at large-scale, especially at
existing sites. Some Water electrolysis projects are scaling toward
the size of Gas reformation projects in the late 2020s.

AMMONIA ENERGY
ASSOCIATION

Low-emission and transitional ammonia plants

43.0 million tons of ammonia by 2030 (Operational, Firm, Mature)
2026 Q1

By Category (Operational, Firm, Mature)

Ammonia capacity
(million tons per year)
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Low-Emission Ammonia Data, Ammonia Energy Association

bttps:/ [ ammoniaenergy.org/ lead/
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Plants by Region: North America AN 2ouanse

Newbuild Gas reformation projects are located in regions with abundant
natural gas, such as the US Gulf Coast, the Middle East, and Indonesia.

Projects in the US Gulf Coast mostly focus on Gas reformation with CCS:

*  Sometimes at existing ammonia plants and serving existing markets,
with some first-mover offtake into energy markets.

*  East Asia and Europe are set to become a key offtake market for
newbuild Low-emission ammonia capacity.

*  45Q in the United States provides a tax credit for 12 years of around
85 USD per tonne CO, stored, which is relevant for newbuild and
revamp projects. 45V may also be relevant, but project updates in the
last quarter do not yet reflect the impact of 45V.

Projects in Eastern Canada focus on Water electrolysis, coupled to wind

electricity:

* Initial offtake is focused on Europe, with RENBO-compliant
ammonia production.

*  The ammonia plants may also provide grid services in Eastern Canada.

Low-emission and transitional ammonia plants

43.0 million tons of ammonia by 2030 (Operational, Firm, Mature)
2026 Q1

Canada and the United States (Operational, Firm, Mature)

e Gas reformation o Low-emission
e Water electrolysis o Transitional
Other

Low-Emission Ammonia Data, Ammonia Energy Association
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Plants by Region: Asia

Newbuild Water electrolysis projects have various narratives:

Optimal regions for solar and wind such as Australia, Chile, China,
Eastern Canada, Egypt, India, Morocco, Namibia, Saudi Arabia, etc.
A highly renewable grid with substantial hydropower in Brazil and
Norway, and in parts of India.

Replacing coal-based production in China.

Various Water electrolysis projects are maturing globally, with an emphasis
on China, India, and the Middle East:

In China, 0.6 MT of capacity are already operational, with more 0.2-
0.3 MT projects set to become operational in the coming months.

In China, India and the Middle East, initial offtake of RFNBO-
compliant ammonia may be focused on Europe.

Trading companies are increasingly engaging in offtake with a focus
on supplying Fast Asia and maritime markets.

Noting that India is a net ammonia importer, ammonia produced via
Water electrolysis can displace imports to serve local markets.

The cost gap between Coal gasification and Water electrolysis is
closing in China, implying local offtake may also become significant.

o

)\ AMMONIA ENERGY
ASSOCIATION
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Low-emission and transitional ammonia plants

43.0 million tons of ammonia by 2030 (Operational, Firm, Mature)
2026 Q1

China, India and the Middle East (Operational, Firm, Mature)

o] ®
° ~ oo
C -]
O} )
O [t
OO 4 é
© o
@
B
e Gas reformation o Low-emission
e Water electrolysis o Transitional

Other

Low-Emission Ammonia Data, Ammonia Energy Association
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Renewable ammonia availability:

supply can meet maritime demand

As of March 2026, the AEA tracks 140 Ammonia-fueled Vessels.

*  The 53 ordered Ammonia-fueled vessels will require up to 1.0 MT
of ammonia fuel by 2028, assuming these will use ammonia as the
primary fuel for all voyages.

* By 2028, 2.5 MT (million tons) of renewable ammonia will be
available from coastal & export-based projects, approximately
equally split between the Asia-Pacific region (Port of Singapore)
and Burope (Port of Rotterdam).

*  Depending on size and type of vessel, up to around 125 vessels
can be fueled with renewable ammonia until 2028.

* Ammonia fuel availability is not a bottleneck. Decarbonization
policies & regulations from the IMO and from regional
jurisdictions will determine ammonia maritime fuel adoption.

o

}\ AMMONIA ENERGY
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Renewable ammonia availability

Global availability: 2.5 million tons of ammonia (operational & under construetion;

coastal and export projects)

3

Renewable ammeonia availability (million tons per year)

o

2026 Q2

Maximum demand for
ammonia as maritime
fuel by 2028 Q4

.
2025 2026 2027 2028

m Europe (Rotterdam)  m Asia-Pacific (Singapore)

Low-Emission Ammonia Data, Ammonia Energy Association
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Updates from Europe: Production A\ Hegmn eneox

The operational capacity and capacity under construction for low-emission and
transitional ammonia in Europe is 0.8 MT.

*  Existing gas-based ammonia plants are revamping to decarbonize their assets. Ammonia
capacity with partial CCS will be operational in the Netherlands (Yara) in 2026. About
800,000 tons of CO, will be liquefied and transported to Norway for permanent storage.

*  Also, some operators also blend in biogas in their existing gas-based ammonia plants.

*  Various electrolyzer projects are operational, totaling ~100 MW. Examples include BASF
in Germany (54 MW), Iberdrola & Fertiberia in Spain (20 MW) and Yara in Norway (24

MW).

*  These projects anticipate on the phase out of the Free Allowances in the European
ammonia industry by 2034, as well as demand for clean ammonia and derivatives for
industry (PLEXIGLAS®), for explosives, and for fertilizers.

Top: Yara. Middle: BASE. Bottom: Fertiberia.




Updates from Europe: Infrastructure A\ Hegmn eneox

The clean ammonia energy infrastructure is being demonstrated in Europe.

*  Various ammonia cracking demonstrations are ongoing in Europe, including Air
Liquide’s operational 30 t-NH;/d ammonia cracker, and Uniper & thyssenkrupp Uhde’s
28 t-NH;/d ammonia cracker currently under construction.

* In April 2025, ammonia bunkering from ship-to-ship was demonstrated in the Port of
Rotterdam. This is in anticipation of the use of ammonia as a maritime fuel.

* Also, ammonia bunkering as a service is shaping up, with partnerships emerging between
ammonia terminal operators and bunkering service companies. In October 2025, ammonia
terminal operator OCI (soon Agrofert) and bunkering service company VICTROL
announced they will team up in the Port of Rotterdam and in other nearby ports.

*  Ongoing ISPT Study on Ammonia to Power to identify the relevant use cases for
ammonia in gas turbines.

* Anupdated PGS-12 design code for ammonia storage and handling was adopted in
the Netherlands, in preparation for increased ammonia imports to the Port of Rotterdam.

Top: Air Liguide. Middle: Port of Rotterdam. Bottom: PGS-12.
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Global Ammonia Terminal Capacity A\ "

Will eXp and Ammonia Storage Infrastructure

Global capacity (Coastal): 8.6 million tons of ammonia storage

2026 Q1

The AEA tl'aCkS 944‘ ammonla tel‘mll’lals, Of Wthh 356 are lﬂ lﬁduStrlal By Location: Coastal (Operational, Under Development, Closed)
ports. Assuming 25 turnovers per year, and a similar distribution of
importing and exporting terminals in industrial ports, around 108 MT can
be currently transported per year. This exceeds the 17-20 MT of ocean-
going transport each year, allowing for ammonia trade to expand. p
The United States has many inland ammonia terminals and the largest % : £

.. . . . . . i o o O
existing capacity (6.5 MT of capacity, including 2.8 MT in coastal ports, % @ 85? &8s, - v

. . . o ®
and 3.7 MT inland), due to the direct use of ammonia as fertilizer in the 8 d Qib Qgﬁ < o
US Midwest. This also implies significant inland ammonia transport and @ . 8%
o]
storage. &S o> S %
-
Around the rest of the world, ammonia storage terminals are mostly K
located in industrial ports, for ammonia import and for ammonia export. *  Operational
. . . . . . e Under Development

New export locations with multiple low-emission ammonia projects also o Closed

announce centralized storage facilities, such as in Brazil and Namibia. . , , o
Low-Emission Ammonia Data, Ammonia Energy Association
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AMMONIA ENERGY

Global Ammonia Terminal Capacity A\ "
Will eXP and in We S t Europ c Ammonia Storage Infrastructure in West Europe

2026 Q1

In West Europe, Belgium, Germany, the Netherlands, and the United By Location: Coastal & Inland (Operational, Under Development, Closed)
Kingdom aim to import ammonia for energy applications. Also, the 09

phase out of free allowances for CO, emissions in the European

industry by 2034 will also result in the import of low-emission ammonia

to Europe for existing markets. S

Rotterdam (The Netherlands) is the largest port in Europe with 13% of L Poland
all energy utilized in Europe passing through the Port of Rotterdam. i & 2% Y 2
Rotterdam is also a major bunkering hub for vessels. 5o )

New import capacity for hydrogen and derivatives has been announced. . & o]
Assuming 25 turnovers per year, 18.1 million tons (MT) of ammonia . R @ .

throughput capacity is Under Development in the Port of Rotterdam. : '
To account for increased ammonia volumes, the PGS-12 design code ¢ Operational

e Under Development

for ammonia storage and handling has been updated recently. o Closed

Webinar: Updated PGS-12 code: Preparing for increased ammonia imports to the Netherlands Low-Emission Ammonia Data, Ammonia Energy Association



https://ammoniaenergy.org/lead/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/
https://ammoniaenergy.org/webinars/updated-pgs-12-code-preparing-for-increased-ammonia-imports-to-the-netherlands/

Ammonia to Power is Demonstrated as A\ 2o eer

Projects and Policies develop

As of January 2020, at least 52 Ammonia to Power projects are under
development, mostly based on ammonia co-firing in thermal power
plants (33 projects) and ammonia-fueled gas turbines (14 projects). These
projects have a combined power output of 7.3 GW from ammonia, and
could represent up to 20.5 million tons (MT) of ammonia demand.

Most projects (48) are located in East Asia, with a significant focus on
ammonia co-firing in thermal power plants (30 projects).

* In 2024, 20% ammonia co-firing in a 1 GW thermal power plant was
demonstrated in Japan, with full-scale implementation by the late
2020s or early 2030s.

The first commercial demonstration of an ammonia-fueled gas
turbine will be a 60 MW pilot project in Jurong Port (Singapore).
Significant policies are also visible in East Asia.

* Japan awarded ammonia to power capacity via its Contract for
Ditference (CfD) scheme in 2025.

South Korea concluded its first ammonia to power auction in 2024.

Power generation from ammonia

Global announced demand: 20.5 million tons of ammonia

Power from ammonia (GW)

2026 Q1
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In early 2024, 20% ammonia co-firing in a 1 GW thermal
power plant was demonstrated in Japan for multiple
months, proving technological viability for deployment.

mEngine
@ Gas Turbine
' Thermal Power Plant
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East Asia

South Asia West and Latin America
Central Europe

Low-Emission Ammonia Data, Ammonia Energy Association
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AMMONIA ENERGY

Ammonia Cracking is Developing with A

Pilots Under Construction

As of January 2020, at least 31 industrial-scale ammonia cracking projects

are under development with 2.5 million tons (MT) of hydrogen capacity.

*  Depending on the technology choice, this is equivalent to between
14.9 MT and 18.4 MT of ammonia feedstock.

*  While most projects are in eatly stages of development, several pilot-
scale crackers are under construction in locations that import energy.
The four Firm and Mature projects in East Asia (0.20 MT of hydrogen
/ 1.2-1.5 MT of ammonia) are focused on power generation and
industrial hydrogen supply. The five Operational, Firm and Mature
projects in West and Central Europe (0.03 MT of hydrogen / 0.2 M'T
of ammonia) are focused on industrial hydrogen supply.

In 2022, the RePowerEU plan indicated 4.0 MT of hydrogen would be
imported via ammonia by 2030. The ammonia cracking projects announced
could supply around half of this target. In addition, however, imports of
ammonia for direct use (not cracking) may also be counted within the EU's
target.

Hydrogen production (million tons per year)

4

Ammonia cracking for hydrogen production

Global announced demand: 14.9-18.4 million tons of ammonia
2026 Q1
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RePowerEU plan for hydrogen
import via ammonia by 2030
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Ammonia cracking to hydrogen

o
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Policy aspects are important too

AMMONIA ENERGY
ASSOCIATION




OA.
Thank You!

Questions? Email krouwenhorst@ammoniaenergy.org
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