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Disclaimers

This Report is confidential, made available strictly under license and has been prepared solely for the internal use of the applicable Argus licensee (a “Client”).  Any use or 
disclosure of this Report and its contents without specific written permission from Argus is strictly prohibited. No duty of care is owed by Argus to any third party and 
Argus disclaims all liability in relation to any third party who seeks to rely upon or use the Report or any of its contents. The Report, including the Argus trademarks and 
logo/legal notices, may not be altered.  Derivative works of all or part of the Report may not be created without prior written permission.

Data and information contained in this Report come from a variety of sources, some of which are third parties outside Argus’ control, and may not have been verified. 
While Argus seeks to use information and data from reliable sources and has developed this Report in accordance with its professional standards, the inherent difficulties 
in obtaining information on often opaque and commercially sensitive markets should be noted by the Client.  All analysis and opinions, data, projections and forecasts 
provided may be based on assumptions that are not correct, being dependent upon fundamentals and other factors and events subject to change and uncertainty; 
future results or values could be materially different from any forecast or estimates contained in the Report.  In addition, rounding errors, differing definitions and the use 
of multiple sources may have led to instances in which some data and information may appear to be inconsistent. Argus has endeavored to resolve these apparent 
inconsistencies, but some may remain.  Argus does not represent or warrant that the Report is in all respects accurate or complete and does not warrant any results 
obtained or conclusions drawn from its use. Argus has no obligation to maintain or update the Report.  

Exclusion of Liability

Neither Argus, nor its partners, employees or agents, shall be liable to the Client or any third party for any decision made or action taken in reliance on the information 
and data in this Report or for any indirect, consequential, special or similar losses or damages, or for loss of profits, loss of revenue, loss of opportunity, or loss of or 
damage to reputation, even if advised of the possibility of such loss and damages. All warranties and representations of any kind, express or implied, including warranties 
of performance, merchantability and fitness for a particular purpose are excluded to the maximum extent permitted by law. The Client’s use of the Report is entirely at the 
Client’s own risk.   

This Report does not offer or provide financial, tax or legal advice. 

Weights, currencies and percentages

Unless explicitly stated in the Report, all weights are given in metric tons and (all references to dollars are to US dollars. Currency conversions have been made either at 
current or relevant historical exchange rates, as required by the context. Numbers may have been rounded. This means that table totals may differ from the sum of 
individual figures, and percentages may sometimes appear not to total exactly 100pc.

Argus Media group notices
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Quick presentation overview

1. Today’s ammonia market – existing end uses

2. What’s driving clean NH3 demand and where?

3. Clean NH3 supply

Presenter Notes
Presentation Notes
4.b. Discussion on emerging use-cases for low-carbon ammonia and associated demand outlook; geographic consideration 
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 Buyers secure the majority of annual 
requirements in advance and enter spot market 
for the rest, depending on downstream 
dynamics. Annual supply agreements are often 
finalized in 4Q.

• Spot market can represent up to 20pc of 
traded market. 

• Daily pricing emerging and new entrants are 
showing interest in trading around a flat spot 
price. Launch of ADAM – the swaps market will 
settle against the calendar month average.

o Traditional price points losing relevance 
as trade routes change

o New trade routes are changing how 
some formulas are being constructed

Pricing in today’s ammonia market

Copyright © 2022 Argus Media group. All rights reserved.
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Trade routes are evolving – European demand up in the short 
term – growing importance of NW Europe cfr as a benchmark

5

Copyright © 2022 Argus Media group. All rights reserved.

Cfr US Gulf
fob Middle East

fob Baltic

fob Pivdenny (Yuzhny)

fob N. Africa

Cfr East Asia 
(excl Taiwan)

Cfr Tampa

cfr N. Africa

Fob Caribbean/US 
Gulf spot

Cfr NW Europe 
(duty paid/free & 
unpaid)

Fob SE Asia & Australia spot

Cfr India

• Ammonia prices are linked by the global 
nature of the market

• For international trade price assessments 
are for cargoes 5,000t upwards – max 
trade usually 40,000t

• Volatility – market driven by supply 
outages, feedstock costs and logistics

• Demand comes from two sectors –
fertilizer (80pc) and industrial (20pc) –
differing rates of affordability - can skew 
sentiment at times

• High freight costs and limited number of 
players with vessels can diverge pricing in 
some regions temporarily
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Urea 
(onsite-

consumption)
103.7
56%

Other on-site use 
(captive)

36.7
20%

International trade
18.4
10%

In-country sales
26.5
14%

Merchant
44.9
24%

Global ammonia production (mn t)

— Argus Consulting

Ammonia consumption by end-use
Of the c.185-190 mn mt produced per year, merchant volumes are typically c. 45 mn t/yr

 Most of ammonia production is consumed on-site for the production 
of urea or other products.

 On-site consumption is preferred as moving ammonia in liquid 
refrigerated form requires specialised carriers, terminals and tanks.

 Furthermore, urea production requires on-site ammonia production, as 
ammonia itself and the CO2 emitted during ammonia production are 
important feedstocks for urea production.

 Ammonia that is not consumed on-site is liquified and moved for 
consumption elsewhere, which gives rise to the ‘merchant’ ammonia 
market.

 Non-captive/merchant ammonia demand arises where onsite 
production is uneconomic (generally if small volumes are required 
and/or feedstock prices are high).

 Merchant ammonia capacity has historically been located where gas 
feedstock is cheap, but this no longer holds for some producers.

 c.10pc of the merchant ammonia is traded internationally leaving it 
susceptible to supply-side shocks and resultant price volatility.

 The closest export market, Mexico, has imported up to 1mn t of ammonia in 
the recent past as its domestic production has declined.

 Purely traded volume is significantly less than the 20mn t of recorded trade, 
as traded volumes are often part of an integrated supply chain (e.g. North 
American producers serving their own system from export capacity in 
Trinidad). These volumes are effectively captive. 

International prices influenced by 
these limited traded volumes.

Presenter Notes
Presentation Notes
1.a.i. Current breakdown of ammonia consumption by end-use 
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 Over 4.2 mn t decline in US import demand in last decade, further reduction in the 
medium-term. This is due to an increase in domestic output; consumption will grow 
slightly.

 1.6mn t/yr rise supplying new APs/NPs/NPKs capacity in Morocco since 2010 to 1.85mnt 
in 2020. Further expansions will increase imports to 2.7 mn t imports by 2026 (unless 
Nigeria JV proceeds).

 500-600kt/yr increase in Mexico imports, with Pemex Cosoleacaque facility idled. If there 
is a restart of limited production volume, it may moderate imports back to 0.6-0.65 mn
t/yr (although Pemex units are old and not the most efficient).

 800kt/yr in China for technical uses in Caojing-Nanjing area and Zhanjiang for fertilizes 
and technical uses (south). Further 600kt increase to 2026 - technical.

 600kt/yr increase in Turkish imports due to growth in nitrates/NPK production. Swing 
ammonia production may limit imports intermittently.

 700kt/yr increase in Indian imports, primarily for DAP/NPKs but also LDAN. Further 
500kt/yr increase for DAP/NPKs to 2026.

 Russia-Ukraine conflict and consequent ammonia price escalation will lead to short-term 
demand destruction and reduced overall imports.

 Covid-19 impact on technical-using sectors in EU & Asia (plus India ferts).

Key regions/users of ammonia 
Largest current importers are USA (14pc), India (13pc), Morocco (9pc), and South Korea (8pc)

— Argus Consulting
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Presenter Notes
Presentation Notes
1.f. Key regions/users of ammonia today; current drivers of consumption 
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Market volatility driven by feedstock costs in Europe

Copyright © 2022 Argus Media group. All rights reserved.
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• Market has spiked in Europe from $250/t in 
March 2020 to $1,250/t cfr today

◦ Driven by high gas prices which have 
pushed production costs so high that 
swathes of European plants have had 
to come offline

◦ Market has lost Russian ammonia 
supply since late-February

• Outside of Europe, market has managed to 
rebalance. There is supply length in the 
market, and more new capacity coming.

• The outlook remains tight in the near term, 
exposed to periods of seasonal demand. But 
potential for Russian exports to restart, and 
European production to start up if gas prices 
fall.
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Quick presentation overview

1. Today’s ammonia market – existing end uses

2. What’s driving clean NH3 demand and where?

3. Clean NH3 supply
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Price of NH3 molecule + 
Certificate

Grey 

Low-C
Green

Demand drivers for low-carbon ammonia
Demand for decarbonization will incentivize blue and green ammonia to be labeled as low-carbon

Grey 
ammonia 

market

New 
uses

Timeline of adoption of low-carbon ammonia

First 
wave of 
green 
NH3

First 
wave of 

Blue 
NH3

Procuring grey 
ammonia presents 
an initial overlap  
between fertilizer, 
industrial markets 
and new uses 
(power, etc.) –
potential grey 
ammonia price 
impact. Blue ammonia indexed 

to grey ammonia plus 
premium, negotiated 
contract by contract 
(likely tied to end-use 
and willingness and 
ability to pay the 
premium).

A long-term fixed 
price contract 
guarantees a 
return on 
investment for 
early high-cost 
projects.

Development 
of certification 

systems

An efficient long-term 
market should base on a 
certification system:

• The ammonia molecule 
is traded simply as 
ammonia (and 
potentially mixed by 
traders and importers) 
on a contract or spot 
basis.

• A “carbon intensity” 
certificate allocates to 
the producer, who sells 
it to the buyer, and 
trades separately.

• A “Low-Carbon” 
ammonia labeling rather 
than “blue,” depending 
on C intensity.

Presenter Notes
Presentation Notes
1.b.iii Models of low-carbon amNew blue ammonia project to supply Asia co-firing demandIn May 2022, CF Industries and Mitsui announced joint plans to develop a greenfield ammonia facility in the US.The new facility will produce blue ammonia by leveraging carbon capture and sequestration processes to reduce carbon emissions by more than 60pc compared to conventional ammonia.Mitsui will lead the marketing and distribution for the blue ammonia into Asia.First low carbon ammonia certification scheme in Germany, includes blueFirst issuance of Green Hydrogen and Green Ammonia Certificate Globally to Green Hydrogen & Chemicals SPC, a PV powered Hydrogen-Ammonia plant with planned production capacity of 1.2 mn t/y of green ammonia in Oman.There are additional certification criteria for blue hydrogen: at least 50pc of CO2 produced must be stored; any additional emissions must be covered by suitable offsets. Compressed CO2 must be geologically monitored to detect possible leaks.monia investments 
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Emerging uses for low-carbon ammonia
Novel uses are high potential users of low-carbon/green ammonia

Emerging uses of NH3 tied to decarbonization are most likely candidates 
for green NH3 use:

1. Co-firing at coal plants.

2. A maritime fuel. 

3. An H2/energy carrier.

Presenter Notes
Presentation Notes
4.b. Discussion on emerging use-cases for low-carbon ammonia and associated demand outlook; geographic consideration 
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Emerging uses for low-carbon ammonia: power generation
Co-firing ammonia an option in countries where coal fired capacity is large & new

 There is potential to co-fire ammonia in power plants to reduce emissions. 
Especially when replacing coal, ammonia offers significant GHG emission 
savings.

 The repurpose of coal-fired power plants through fuel substitution offers 
benefits especially in countries where coal fired capacity is large and relatively 
new. This is because a fuel switch to a low-carbon alternative allows for 
continued utilisation of the accumulated capital stock and avoids early 
retirement of power plants. This lowers the social and economic cost of 
decarbonisation.

 The stock of relatively new coal fired power plants is especially large in Asia-
Pacific, where rapid industrialisation through energy intensive industries 
required large amounts of cheap energy.

 Several technologies are being tested, but only Japanese companies (with 
public support) have shown an interest in using ammonia co-firing in existing 
coal-fired power plants.

 Argus believes that the replication of Japan’s (and South Korea’s) approach to 
repurpose coal-fired power plants and co-fire ammonia will be challenging 
and a viable option mostly for high income countries.

Current & future coal fired power plant capacity

Operating New Under construction Planned — Carbon Brief
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Emerging uses for low-carbon ammonia: power generation
Demand outlook – co-firing at coal plants

 Argus has modelled potential future ammonia demand for co-
firing in coal-fired power plants based on government 
announcements & strategies as well as on characteristics for the 
underlying coal-fired power plant fleet.

 Ammonia demand for Japan could reach 3.7mn t/yr in 2030, 
increasing to 9.5mn t/yr in 2040 and 10.5mn t/yr in 2050.

 Ammonia demand for South Korea could be higher in the earlier 
years, at 7.1mn t/yr in 2030 and 11.3mn t/yr in 2040. But it then 
decreases significantly to 5.7mn t/yr in 2050 without an increase 
in co-firing rates.

 Underlying the decline in ammonia demand in South Korea from 
2040 onwards is an aging coal-fired fleet, with increasing capacity 
being retired in the long-run. In the case of Japan, similar closures 
lead to a forecast trend decrease in ammonia demand from 2040-
2045 but this is reversed thereafter as co-firing rates increase from 
20pc to 50pc.

 No replacement beyond announced capacity additions is 
assumed. In Japan, 2.5GW of new capacity that was planned for 
2024-2026 has been cancelled, and in South Korea coal is under 
similar political pressure.

Estimated future ammonia demand for co-firing in coal-fired plants

Future ammonia demand assumptions

12

8
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mn t

2030 2035 2040 2045 2050

Japan South Korea

Japan South Korea

Plant technical lifespan 40 years

Power plant technology IGCC excluded, sub-critical 
retire by 2030 IGCC excluded

New capacity Announced capacity included, cancelled capacity excluded, no 
additional capacity assumed

Co-firing rates 
(2030/2040/2050) 20pc/20pc/50pc 20pc/20pc/20pc

First mover (2030) JERA’s ultra-supercritical plants 24 units

Expansion (2040 onwards) All ultra-supercritical plants All coal-fired power plants

— Argus Consulting
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Emerging uses for low-carbon ammonia: maritime fuel
Energy density and GHG abatement are two key measures for fuel choice (excl. safety issues)

GHG emissions of marine fuels per unit of energy (gCO2e/MJ)

Volumetric energy density of marine fuels (MJ/l)

— Argus Consulting
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— DNV GL, Argus Consulting

Presenter Notes
Presentation Notes
GHG emissions (or GHG emission savings) and volumetric energy density are key performance indicators for marine fuels.This is because:Decarbonisation is the main driver for the utilisation of currently more expensive alternative marine fuels.Space for fuel storage on board is limited and competes with space for cargoes which determines ship productivity.HFO & MGO are widely utilised and thus constitute the base case upon which decarbonisation targets are calculated and to which alternative fuel performance is benchmarked.LNG, LPG and biofuels are attractive fuels due to their high volumetric energy density. But their decarbonisation potential is not enough to deliver deep decarbonisation in the long-term, making them ideal for a transition period.Green methanol, ammonia & hydrogen have a great decarbonisation potential and as such are vital for the achievement of long-term decarbonisation targets. But their low volumetric energy density poses a challenge to the shipping industry.The decarbonisation potential for batteries (storing grid electricity) depends on the emission intensity of grid electricity. It has a significant decarbonisation potential in countries with abundant green electricity, such as Norway. But very low energy density excludes batteries from long-haul shipping.Besides offering carbon emission savings and high energy density, a fuel also needs to be cost-effective, widely available, scalable and safe to use in order to replace petroleum derived fuels.
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Emerging uses for low-carbon ammonia: maritime fuel 
Toxicity can be important challenge for the adoption as marine fuel

Storage & bunkering
infrastructure Fuel cost Safety Regulations Certification Technology

Barriers Security of supply and 
scalability of 
infrastructure.

Ammonia fuel will need a 
long-term high carbon 
price to be competitive + 
investment in efficient 
green ammonia 
production facilities.

Ammonia safety risk and 
toxicity can be important 
barrier for uptake of NH3
as a fuel, especially with 
regards to bunkering and 
handling on board. 
Challenges include: skin 
burns, eye damage, 
toxicity when inhaled, 
toxicity to aquatic life.

Currently no rules for use  
of ammonia as fuel; an 
IMO process for NH3 fuel 
is expected to take 5-10 
years.

No rules in terms of 
carbon-free credentials 
for NH3 used as a marine 
fuel (grey ammonia is 
technically CO2-free, but 
emissions are simply 
moved on to production 
stage).

No proven technologies 
at marine full scale yet.

Potential 
solutions

Current merchant 
ammonia 
infrastructure can 
handle 18-19 mn t/yr if 
looking at serving 
marine sector. 
Investment is
required to gradually 
develop infrastructure 
to match demand.

Access to low-cost
renewable energy
and/or large-scale
development of 
electrolyser technology 
will be key to bringing 
fuel costs down. In the 
short term, subsidisation 
will be necessary.

Demonstration projects 
must be handled with 
utmost caution, building 
on global best practice 
and competence. 

Established first projects 
based on the IGF 
(International Code of 
Safety for Ships using 
Gases). Code for 
alternative design must 
be applied.

Unilateral and 
multilateral certification 
processes will have to be 
initiated by the main 
stakeholders.

SOFC and ICE
technologies are being
developed and should
be demonstrated within
3-5 years.

Presenter Notes
Presentation Notes
ii. Maritime transportation fuel Key advantages of green ammonia are:High carbon emission savings.Significantly higher energy content compared to hydrogen.Good integration into hydrogen economy with unlimited feedstock availability to nitrogen (N) used in ammonia manufacturing.Relatively good existing logistical infrastructure comprising of import/export terminals, pipelines and trucks in short-to medium term. Bunkering infrastructure would need to be developed.Burning ammonia directly in a turbine would release large amounts of NOx emissions, which have to be treated via catalysts. Such catalysts (SCRs) significantly reduce N2O and NOx emissions leaving an exhaust of nitrogen and water. SCR catalysts have been applied for decades in coal-fired power plants, large diesel engines & existing vessels and use ammonia itself (or a urea solution).Toxicity represents another major obstacle to ammonia application. It requires special handling and therefore bunkering infrastructure.Requiring hydrogen as a feedstock, the production of green hydrogen at scale depends on the development of a hydrogen based economy and therefore abundant green electricity supply.There are currently no ammonia powered vessels operational, and the 19 vessels planned for delivery to 2025 result in only marginal ammonia demand in the short- to medium-term.In the medium-term, ammonia demand as a bunkering fuel will tend to be driven by corporate strategies and ESG objectives rather than as a compliance option for decarbonisation targets.
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Emerging uses for low-carbon ammonia: hydrogen carrier molecule
Hydrogen policies are crucial enablers of H2/NH3 adoption

EU aims to 
install 40GW 
of renewable 
hydrogen 
electrolyzers
by 2030

Biden net zero 
2050 pledge, but 
also increasing 
project activity

Several green H2/NH3 in Chile, 
for domestic downstream use 
and export

Canada H2
strategy, blue H2
investment, 
hydro based 
green H2
investments

Australia is the 
leader in green 
H2 project 
activity, with 
over 10 large 
projects

China’s Net Zero 
2060 might lead 
to a large market 
for H2 and 
ammonia

Japan has specific 
targets for H2 and 
ammonia

New Zealand’s 
hydrogen strategy 
published in 2019, 
several local 
projectsNEOM export-

oriented H2/NH3
megaproject

Russia is a potential 
blue ammonia 
exporter

Early stage or less 
defined planning

Advanced 
planning

Potential H2
exporter

South Korea 
hydrogen 
economy 
roadmap, 2020Public policy has a crucial role 

to play in H2 adoption as an 
energy carrier, or as a precursor 
of other molecules that can be 
burned for energy, like 
ammonia and methanol. 

Presenter Notes
Presentation Notes
4.b. Discussion on emerging use-cases for low-carbon ammonia and associated demand outlook; geographic considerations iii. Hydrogen carrier molecule 
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Emerging uses for low-carbon ammonia: hydrogen carrier molecule
Europe is a key opportunity due to size and ambition of hydrogen strategy

South Korea

 South Korea’s Carbon Neutral Vision and 
Strategy for Industry and Energy (2021) defines 
hydrogen as a key pillar for the achievement of 
GHG reduction goals.

 The subsequently published First Plan for 
Implementation of Hydrogen Strategy (2021) 
then defines strategic goals for the development 
of a domestic hydrogen industry.

 South Korea plans to develop a clean hydrogen 
demand of 3mn t/yr in 2030 and 27.9mn t/yr in 
2050. The majority of this is planned to be 
sourced abroad.

European Union

 Europe’s hydrogen roadmap (2019) and 
subsequent hydrogen strategy (2020) defines 
the strategic goal to develop a hydrogen 
industry.

 Under the ambitious scenario, Europe plans to 
domestically supply 2.7mn t/yr in 2030, 
increasing to 26.9mn t/yr in 2050.

 This is not sufficient to cover clean hydrogen 
demand, which is planned to increase from 6mn 
t/yr to 52.6mn t/yr in the same period.

 Targets for clean hydrogen are 30pc in 2030 and 
78pc in 2050 of total hydrogen demand.

Japan

 Japan’s goals to develop a hydrogen industry are 
defined in the Basic Hydrogen Strategy (2017) as 
well as its updated Green Growth Strategy 
(2021).

 Japan aims at developing a clean hydrogen 
demand of 3mn t/yr by 2030 and 20mn t/yr in 
2050.

 Key demand pillars for Japan’s hydrogen strategy 
are the transportation and power sectors.

 With high energy import share, Japan also seeks 
to source the majority of hydrogen from abroad 
and actively supports the involvement of 
Japanese companies in international projects.

Hydrogen strategy Hydrogen Roadmap Europe

2030 clean H2 targets:
• Demand
• Supply

6.0mn t
2.7mn t

2050 clean H2 targets
• Demand
• Supply

52.6mn t
26.9mn t

Hydrogen strategy Basic Hydrogen Strategy

2030 clean H2 targets:
• Demand
• Supply

3.0mn t
n.a.

2050 clean H2 targets
• Demand
• Supply

20.0mn t
n.a.

Hydrogen strategy First Plan for Implementation of 
Hydrogen Strategy

2030 clean H2 targets:
• Demand
• Supply

3.0mn t
1.0mn t

2050 clean H2 targets
• Demand
• Supply

27.9mn t
5.0mn t

Presenter Notes
Presentation Notes
4.b. Discussion on emerging use-cases for low-carbon ammonia and associated demand outlook; geographic considerations iii. Hydrogen carrier molecule 
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Quick presentation overview

1. Today’s ammonia market – existing end uses

2. What’s driving clean NH3 demand and where?

3. Clean NH3 supply and pricing

Presenter Notes
Presentation Notes
4.b. Discussion on emerging use-cases for low-carbon ammonia and associated demand outlook; geographic consideration 
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Planned green ammonia capacity by region
Australia has the largest project pipeline, followed by the Middle East
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— Argus Consulting

Projects announced, but no 
clear indication of capacity

Projects announced, but no 
clear indication of capacity

Presenter Notes
Presentation Notes
1.b.iii Models of low-carbon ammonia investments 
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 Although there is still a wide range of opinions on how green ammonia will be priced, most key project developers assume that the most
logical (and likely) approach will be long-term contracts at a fixed price since this will be necessary to attract the private investment
necessary for large scale projects.

 This approach would be similar to early-stage LNG market dynamics, when the first wave of large projects was made possible but long-term,
fixed pricing that enabled a return on investment.

 In support of this approach there is also the fact that several large green hydrogen/ammonia projects might be based on fixed PPAs, which
would reduce feedstock cost uncertainty.

 A similar/hybrid approach might be a long-term contract structured with specific floor/ceiling price levels.

 However, some ammonia users and traders stated that green ammonia should be structured more like the existing ammonia market and sold
at a market price, which would effectively favor potential low-cost green ammonia producers located outside of Europe once large projects in
those regions come online.

 In the short term there might be some market distortion caused by the fact that new users could procure grey ammonia as an
interim solution. This is likely to have an immediate impact on grey ammonia prices.

Pricing structures will evolve as capacity and adoption rise

Presenter Notes
Presentation Notes
1.b.iii Models of low-carbon ammonia investments Although there is still a wide range of opinions on how green ammonia will be priced, most key project developers assume that the most logical (and likely) approach will be long-term contracts at a fixed price since this will be necessary to attract the private investment necessary for large scale projects.This approach would be similar to early-stage LNG market dynamics, when the first wave of large projects was made possible but long-term, fixed pricing that enabled a return on investment.In support of this approach there is also the fact that several large green hydrogen/ammonia projects might be based on fixed PPAs, which would reduce feedstock cost uncertainty. A similar/hybrid approach might be a long-term contract structured with specific floor/ceiling price levels.However, some ammonia users and traders stated that green ammonia should be structured more like the existing ammonia market and sold at a market price, which would effectively favor potential low-cost green ammonia producers located outside of Europe once large projects in those regions come online.This might be how the green ammonia market might evolve in the longer term, especially after a well-structure and widespread certifications system will be in place. This would allow producers to price and potentially trade the ammonia molecule and the carbon certificate separately.In the short term there might be some market distortion caused by the fact that new users could procure grey ammonia as an interim solution. This is likely to have an immediate impact on grey ammonia prices.With regards to blue ammonia, the issue is how carbon intensity will be measured. Blue ammonia production can be done through different types of solutions, each with different lifecycle carbon intensities. In the long term, certain practices should be recognized as more environmentally friendly than others. For example, using CO2 for enhances oil recovery is not as “green” as storing CO2 permanently in deplete oil & gas field or saline aquifers. Note that this is already a mechanism that is recognized by the US government in its 45Q scheme:Ammonia (and other companies) that sell their CO2 for CCUS receive a tax credit depends upon the type of CO2 storage. CO2 used for saline aquifers storage would receive $50 per tonne of CO2 stored while utilization in products, including EOR, would receive only $35 per tonne of CO2.
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 The excitement about green ammonia which started in 2019/20 does not show signs of slowing down, and projects announcements around 
the world are piling up. Despite the hype, questions about the economic viability of green ammonia abound, especially on the scale 
envisaged by optimistic government roadmaps and by the most ambitious projects in this sector. 

 Much-needed government support to kick-start this market in most cases only exist on paper, with almost all regulatory frameworks needed 
by the prospective hydrogen market perhaps years away from being implemented. These include subsidies, regulations and certifications and 
transparent carbon credits markets, both mandatory and voluntary. 

 It is a case of a market that won’t exist without investment, and investment that won’t materialize without a market. But the sheer size of 
planned investments and the pledges made by several key developed economies is suggesting that the wheels of the hydrogen economy are 
certainly in motion. 

 In addition to the wave of project announcements for green ammonia, now that investors’ interest is firming up and the economics of 
hydrogen production are being examined more closely, interest in intermediate solutions such as blue hydrogen and ammonia is gathering 
pace. This appears to be the case especially in gas-rich regions such as North America and the Middle East, where blue hydrogen is 
increasingly being seen as a lifeline to keep adding value to their cheap and abundant gas reserves.

Concluding thoughts
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Presentation Notes
The excitement about green ammonia which started in 2019/20 does not show signs of slowing down, and projects announcements around the world are piling up. Despite the hype, questions about the economic viability of green ammonia abound, especially on the scale envisaged by optimistic government roadmaps and by the most ambitious projects in this sector. Emerging multi-billion-dollar projects are claiming the future ability to upend current energy patterns, but they are currently based on technologies that are yet unable to support green hydrogen production at competitive costs compared with incumbent energy sources, and at the same time are planning to address a purely hypothetical future demand. Much-needed government support to kick-start this market in most cases only exist on paper, with almost all regulatory frameworks needed by the prospective hydrogen market perhaps years away from being implemented. These include subsidies, regulations and certifications and transparent carbon credits markets, both mandatory and voluntary. Regulations will be needed to avoid carbon leakage, which is likely if grey ammonia that emits carbon is used as an interim solution as a fuel in sectors such as shipping and power generation. Certifications will be needed to avoid dubious green credentials and provide a definition for truly green hydrogen and ammonia. Without direct subsidies, an efficient carbon market will be essential for the financial viability of most green hydrogen projects given the expected production costs of this technology compared with incumbent energy sources.It is a case of a market that won’t exist without investment, and investment that won’t materialize without a market. But the sheer size of planned investments and the pledges made by several key developed economies is suggesting that the wheels of the hydrogen economy are certainly in motion. There is increasing awareness that hydrogen might indeed become an important instrument on the path towards decarbonization. In this context, once all the technological, financial, and regulatory drivers are in place it is not unreasonable to expect hydrogen to become gradually more competitive and to gain a growing share of the downstream market, with ammonia possibly playing a role in the hydrogen supply chain.In addition to the wave of project announcements for green ammonia, now that investors’ interest is firming up and the economics of hydrogen production are being examined more closely, interest in intermediate solutions such as blue hydrogen and ammonia is gathering pace. This appears to be the case especially in gas-rich regions such as North America and the Middle East, where blue hydrogen is increasingly being seen as a lifeline to keep adding value to their cheap and abundant gas reserves.Recently we have seen the first trial shipments of blue ammonia from the Middle East to Japan for use in a power station for the production of low-carbon power generation. The surge in interest in blue hydrogen/ammonia also poses an interesting challenge, given the renewed scrutiny of methane emissions in the natural gas supply chain, and the lifecycle carbon intensity of this solution. The absence of clear regulatory guidance and certifications poses the risk of dubious environmental claims in the short term, and this is a theme that will have to be tackled by regulators as soon as possible.
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