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Pricing e-fuels beset by challenges
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Key issues for pricing molecules

Source: Argus Consulting
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 Different project economics

 Different end uses

 Different appetites for green premium

 Different carbon intensities in substitutable blue products

 Lack of cohesive certification approaches 

 Different approaches to supply and demand stimulation
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Four options to mitigate – and manage – pricing risk
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Ways to mitigate e-fuels price risk

Source: Argus Consulting
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Fixed-price 
long-term 

offtake

Contract for 
difference

Floor/ceiling 
mechanism

Spot pricing

Governments set a 

strike price at a level to 

support demand

1 2

3 4

Contracts fix price for a 

period at a level that 

services debt

Prices capped at high/low 

range, protecting both 

sides

Liquid spot market will form as 

these contracts end (or to 

supplement long-term contracts)
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Hydrogen projects require fixed offtake price for up to 20 years
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Long-term fixed offtake contracts

Source: Argus Consulting
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CFD covers differential between “strike price” and “reference price”
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Contracts for Difference

Source: Argus Consulting
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Cost

Time

Strike Price

Reference Price
(e.g natural gas)

Achieved Sales Price

Subsidy

2
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Protects both parties from extreme prices; ceiling and floor set by IRR
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Floor/ceiling pricing mechanisms

Source: Argus Consulting
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3

Ceiling price

• E.g. 15% IRR

Floor price

• E.g. 9-10% IRR
Variable component within range, 

driven by index to gas or ammonia 

prices
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Price index anchored by occasional trades + regular price signals
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Spot price index

Source: Argus Consulting
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4

Trade TradePrice Signals

Index Requirements

✓ Buying Spot

✓ ~1 trade per month

✓ Bid + offer ideas

Drivers

✓ Spot volumes

✓ Sophisticated market

✓ Risk management

Monthly
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How Argus’ cost-plus clean ammonia index (JKLAB) can help potential 
offtakers in Japan and South Korea (and beyond)

© 2024 Argus Media group. All rights reserved.

i. The cost model is based on a 1.1mn tpy ammonia plant, 
based in the US Gulf, using Autothermal Reformation 
(ATR) with carbon capture and storage (CCS). 

ii. Mass-balanced, all-in cost index, ideal to manage 
multiple cost inputs

iii. Up-to-date CAPEX and OPEX assumptions 

iv. The gas input is Henry Hub, and power and CCS 
assumptions are matching US Gulf coast prevailing costs.

v. Including/excluding 45Q subsidies

vi. Freight rates are for Medium Gas Carrier vessels. We 
assume the lower of two Medium Gas Carrier routes.

JKLAB trade routes

Delivery ports:
• Japan: Niihama
• South Korea: Ulsan

10
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The importance of carbon pricing: ammonia (and hydrogen) will be 
included in the EU’s Carbon Border Adjustment Mechanism (CBAM)

© 2024 Argus Media group. All rights reserved.11

• Progressive removal 
of free allowances 
will increase carbon 
costs (and price) for 
grey products, with 
implications beyond 
EU. 

• So far the only 
“mandatory” cross-
border carbon 
scheme.
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Carbon-Adjusted Price of Ammonia (CAPA) and low-carbon price 
formation in Europe
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• Argus’ Carbon-Adjusted Price of 
Ammonia (CAPA) is a simple 
mechanism that will allow potential 
suppliers to lock in a premium for 
low-carbon ammonia in 
anticipation of the CBAM 
implementation.

• This is irrespective of how ammonia 
is produced and how it will be used 
(i.e. CBAM allows the market to 
move beyond “colour” codes).

• CAPA’s carbon intensity index 
(updated quarterly) mirrors the 
reporting structure required by 
CBAM.

Argus CI 
Index: Carbon 

Intensity of 
all imported 

NH3 

ETS price

ETS free 
allowances

Cfr NW 
Europe spot 

price

Argus CAPA index

CI of 
offtake 

volumes

Clean 
ammonia 

offtake 
pricing

12



© 2024 Argus Media group. All rights reserved.

Agenda

▪ Pricing mechanisms and tools
Clean ammonia marine fuel demand

▪ Clean ammonia marine fuel demand
Willingness  to pay

▪ Willingness  to pay



© 2024 Argus Media group. All rights reserved.

Global bunker demand in 2023 – 211.1mn t (for vessels 5,000 gt and above)

Source: Argus Consulting
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Clean ammonia supply/demand to 2030: Market is balanced to 2030 if we include only 
the supply projects that Argus ranks as firm/possible/probable

0

2

4

6

8

10

Mn t

2
0
2
3

2
0
2
4

2
0
2
5

2
0
2
6

2
0
2
7

2
0
2
8

2
0
2
9

2
0
3
0

Marine ???

Co-firing

Traditional uses
0

2

4

6

8

10

Mn t

2
0
2
3

2
0
2
4

2
0
2
5

2
0
2
6

2
0
2
7

2
0
2
8

2
0
2
9

2
0
3
0

Clean Ammonia Demand Forecast, 
2023-2030

Clean Ammonia Supply Forecast,
2023-2030

(Firm, Possible, Probable)

Source: Argus Consulting

© 2024 Argus Media group. All rights reserved.15



© 2024 Argus Media group. All rights reserved.

Agenda

▪ Pricing mechanisms and tools
Clean ammonia marine fuel demand

▪ Clean ammonia marine fuel demand
Willingness  to pay

▪ Willingness  to pay



© 2024 Argus Media group. All rights reserved.
1
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At current prices, ammonia is not a competitive marine fuel

Source: Argus Consulting
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ETS does not have enough impact to bring about switching

1

8

USGC bunker fuels with added CO2* cost

Source: Argus Media
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• Even with added cost of CO2, VLSFO remains one of the cheapest fuel options in the US Gulf Coast. 
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Ammonia vessels are about 10% of all alternative fuel vessels we’re tracking

Source: Argus Media
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FuelEU GHG intensity limit well-to-wake, gCO2e/MJ
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0

FuelEU - on the face of it, low or zero carbon fuels are not required until 2035

Source: Argus Media
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• FuelEU penalty €2,400/t VLFSOe

• Economic fuels that remain compliant 
longer with the FuelEU GHG intensity 
limits:

• “grey” LNG compliant until 2034

• B24 and B30 compliant through 
2039

• B37 compliant through 2044

• Raising the biofuel blend from 30% to 
about 40% buys ship owners another 4 
years of compliance (from 2040 to 
2044). 
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Price/cost not major barrier to offtake in Europe, particularly for Marine and Refining

2

1

But the pooling mechanism, rewarding over compliance, changes the picture

Source: Argus Consulting
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Green ammonia LRMC
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But the EU share of marine fuels is relatively small
So overall, the influence of FuelEU Maritime and EU ETS is limited

Source: Argus analysis
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