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Table 1: Estimated IMO NZF-induced demand for low-emissions fuel under Tier 2* base compliance

Parameter unit 2030 2035 2040
Energy demand shipping ** EJ 11 11.5 11.5
Reference GHG Fuel Intensity g CO2eg9/MJ 93.3 93.3 93.3
Tier 2 base reduction required % vs baseline 8% 30% 65%
Required intensity drop g CO2eq/MJ 7.464 27.99 60.645
égﬂglgﬁgte)r equired to reach Tier 2 base Mt CO2eq 82,104 321,885 697,417
Conversion rate*** t CO2 per tonne fuel 3.114 3.114 3.114
Convertinto LSFOeq fuel (Mt) Mt (LSFOeq) per year 26.4 103.4 2240

Notes:

* For more information onthe two-tiered Global Fuel Standard and structure of the IMO NZF, please see our IMO NZF explainer.
** Source: NavigaTE modeling of the NZF as approved in April 2025, using standard assumptions.

*** We use VLSFO values from MEPC.391 (81) Appendix 2 (pg 49).
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https://www.zerocarbonshipping.com/imo-net-zero-framework
https://www.zerocarbonshipping.com/navigate
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/annex/MEPC%2081/Annex%2010.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/annex/MEPC%2081/Annex%2010.pdf
https://wwwcdn.imo.org/localresources/en/OurWork/Environment/Documents/annex/MEPC%2081/Annex%2010.pdf

Table 2: Current biomethane production and two scenarios for 2030 supply

Region Actual 2025 biomethane production
Europe 49
India 0.3
China 1
North America 4
Southeast Asia -
South America 0.36
Africa -
Global total (bcm) 10.56

Global modeled unconstrained low-emissions energy demand
from shipping (Mt LSFOeq)

Global modeled low-emissions energy demand from shipping in 2030 (bcm)

Share of 2030 unconstrained low-emissions energy demand potentially
addressable by biomethane

“Base” case production by 2030

9.86

0.60

2.01

8.05

0.72

21.24

26.4

29.7

71%

“Max” case productionby 2030

24.52

1.50

5.00

20.02

1.80

52.85

26.4

29.7

178%

Notes: Current biomethane production and the 2030 base case scenario follow |[EA (2025). No separate data were identified for Southeast Asia (excluding India and China), or for Africa, although the dataset captures the majority of current global biomethane production. For South America, we use Brazil as a proxy.
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https://www.iea.org/reports/outlook-for-biogas-and-biomethane

Figure 1: Alternative fuel supply potential (base case, full pre-FID project pipeline)
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Notes: Estimated potential supply for biomethanol, blue ammonia, e-ammonia, e-methanoland biomethane. Biomethane potential is based on the base case scenario shownin Table 2 (i.e., 19 Mt LSFOeq biomethane). Each bar represents one
fuel production project in pre-FID stages. Projects are ordered by abatement cost (bar height), with the bar width indicating the quantity of annual fuel production. Abatement cost, or cost per tonne of emissions reduced below LSFO, is shown
across projects of low-emissions marine fuels. The full and non-risk weighted project-level data from Rystad Energy were combined with transport and storage costs, but we do notinclude rewards or Surplus Unit revenues from the IMO NZF. The
projects included in this figure are taken from a broader dataset of projects filtered based on pre-FID status, with a start-up year or commercial operation date of 2030 or earlier, and production volume of over 100,000 tLSFOeq per year.
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Figure 2: Alternative fuel supply potential (base case, pre-FID project pipeline excluding concept and announced phases)
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Notes: Estimated potential supply for bio-methanol, blue ammonia, e-ammonia, e-methanoland biomethane. Biomethane potentialis based on the base case scenario shownin Table 2 (i.e., 19 Mt LSFOeq biomethane). Each bar represents one
fuel production project in pre-FID stages (excluding projects in the ‘concept’ or ‘announced’ phase). Projects are ordered by abatement cost (bar height), with the bar width indicating the quantity of annual fuel production. Abatement cost, or
cost per tonne of emissions reduced below LSFO, is shown across projects of low-emissions marine fuels. The fulland non-risk weighted project-level data from Rystad Energy was combined with transport and storage costs but does notinclude
rewards or Surplus Unit revenues from the IMO NZF. The projects included in this figure are taken from a broader dataset of projects filtered based on pre-FID status, with a start-up year or commercial operation date of 2030 or earlier, and
production volume of over 100,000 tonnes LSFOeq per year.
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Table 3: Share of feedstock potential per region

Europe

India

China

North America
Southeast Asia
South America

Africa
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Crop residues

35.0%

56.0%

23.1%

48.0%

48.9%

53.0%

54.0%

Manure

39.0%

35.0%

62.0%

11.0%

25.7%

26.0%

23.0%

Biowaste

18.0%

9.0%

14.8%

26.0%

18.4%

9.0%

14.0%

Woody biomass

8.0%

0.0%

0.0%

15.0%

6.7%

12.0%

9.0%



Table 4:"Base" case - 2030 production (bcm) split by feedstock

Crop residues Manure Biowaste Woody biomass Total
Europe 3.45 3.84 1.77 0.79 9.86
India 0.34 0.21 0.05 0.00 0.60
China 0.46 1.25 0.30 0.00 2.01
North America 3.86 0.88 2.09 1.21 8.05
Southeast Asia 0.00 0.00 0.00 0.00 0.00
South America 0.38 0.19 0.07 0.09 0.72
Africa 0.00 0.00 0.00 0.00 0.00
Total (bcm) 8.5 6.4 4.3 2.1 21.24
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Table 5: "Max" case - 2030 production (bcm) split by feedstock

Crop residues Manure Biowaste Woody biomass Total
Europe 8.58 9.56 4.41 1.96 24.52
India 0.84 0.53 0.14 0.00 1.50
China 1.16 3.10 0.75 0.00 5.00
North America 9.61 2.20 5.21 3.00 20.02
Southeast Asia 0.00 0.00 0.00 0.00 0.00
South America 0.95 0.47 0.16 0.22 1.80
Africa 0.00 0.00 0.00 0.00 0.00
Total (bcm) 21.15 15.86 10.66 5.18 52.85
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Table 6: Announced regional biomethane targets for 2030 and implied annual growth rates

Region
Europe

India

China

North America

South America

®

Current production, bcm

4.9

0.3

1.0

0.36

Policy driven target by 2030 (bcm)

35

528

20

1.6
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Growth rate required to meet policy target

38%

71%

83%

29%

Policies

RePowerkEU, Waste Framework Directive,
RED I, national blending mandates

Mandatory blending, GOBAR-
Dhan scheme in India

141 Five-Year plan target

Renewable Fuel Standard, California Low
Carbon Fuel Standard.

Fuel of the Future Package



Table 7: WTW emission estimates

Region Crop residues Manure Biowaste Woody biomass
Europe 17.7 17.0 195 20.6
India 30.2 29.5 320 20.6
China 24.5 23.8 26.3 20.6
North America 20.3 19.5 220 20.6
Southeast Asia 257 25.0 27.5 20.6
Africa 29.8 29.1 31.6 20.6
South America 18.3 17.6 20.1 20.6

Notes: WTW emissions measured in gCO2eq/MJ
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Table 8: Feedstock-specific biomethane production cost estimates

Region Crop residues Manure Biowaste Woody biomass
Europe 17 21 10 30
India 12 16 9 20
China 12 15 8 20
North America 14 18 10 23
Southeast Asia 18 25 10 22
Africa 19 25 22 28
South America 24 24 24 24

Notes: Cost estimates from IEA (2025) are utilised and measured in USD/GJ
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Figure 3: Alternative fuel supply potential (‘max” case, full pre-FID project pipeline)
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Notes: Estimated potential supply for biomethanol, blue ammonia, e-ammonia, e-methanoland biomethane. Biomethane potential is based on the “max” case scenario. Each bar represents one fuel production project in pre-FID stages.
Projects are ordered by abatement cost (bar height), with the bar width indicating the quantity of annual fuel production. Abatement cost, or cost per tonne of emissions reduced below LSFO, is shown across projects for five low-emissions
marine fuels. The four pathways besides biomethane use full and non-risk weighted project-level data from Rystad Energy, which was combined with transport and storage costs but does not include rewards or surplus unit revenues from the
IMO NZF. The projects included in this figure are taken from a broader dataset of projects filtered based on pre-FID status, with a start-up year or commercial operation date (COD) of 2030 or earlier, and production volume of over 100,000 tonnes
LSFOeq per year.
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Figure 4: Alternative fuel supply potential (‘max"” case, pre-FID project pipeline excluding concept and announced phases)
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Notes: Estimated potential supply for biomethanol, blue ammonia, e-ammonia, e-methanoland biomethane. Biomethane potential is based on the “max” case scenario. Each bar represents one fuel production projectin pre-FID stages
(excluding projects in the 'concept' or 'announced' phase). Projects are ordered by abatement cost (bar height), with the bar width indicating the quantity of annual fuel production. Abatement cost, or cost per tonne of emissions reduced below
LSFO, is shown across projects for five low-emissions marine fuels. The four pathways besides biomethane use full and non-risk weighted project-level data from Rystad Energy, which was combined with transport and storage costs but does not
include rewards or surplus unit revenues from the IMO NZF. The projects included in this figure are taken from a broader dataset of projects filtered based on pre-FID status, with a start-up year or commercial operation date (COD) of 2030 or
earlier, and production volume of over 100,000 tonnes LSFOeq per year.
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Figure 5: Alternative fuel supply potential ("base” case, full-pre-FID project pipeline)

______________________________________________________________________________________________________________________________________________________________________________________ 380RU>
Americas
_ Asia Pacific
O
@, 300 - & Europe
(@)
'S)
£
a
%)
=)
17 200 H
o
(&)
€
(0]
&
2 100 RU
ST T 0 0 N L L 1
®
s
o
|_
0
0 20

Cumulative fuel production in MT LSFOeq

Notes: This figure decomposes 2030 biomethane production under the base case scenario, split by region. Projects are ordered by abatement cost (bar height), with the bar width indicating the quantity of annual fuel production. Abatement
cost, or cost per tonne of emissions reduced below LSFO, is shown. Cost estimates follow IEA (2025), as expressed in Appendix 4. Costs do not include rewards or surplus unit revenues from the IMO NZF.
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Figure 6: Alternative fuel supply potential ("base” case, full-pre-FID project pipeline)
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Notes: This figure decomposes 2030 biomethane production under the base case scenario, split by feedstock. Projects are ordered by abatement cost (bar height), with the bar width indicating the quantity of annual fuel production. Abatement
cost, or cost per tonne of emissions reduced below LSFO, is shown. Cost estimates follow IEA (2025), as expressed in Appendix 4. Costs do not include rewards or surplus unit revenues from the IMO NZF.
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Table 9: Feedstock potential less than 20 km away from a natural gas transmission grid

Region Crop residues Manure Biowaste Woody biomass Total potential within 20 km from gas grid
Europe 10.7 11.9 55 2.4 30.6 (60%)
India 16.1 10.0 249 0 28.7 (25%)
China 14.6 30.2 14.5 1.3 60.7 (50%)
North America 40.3 9.2 218 12.6 84.0 (60%)
Southeast Asia 7.8 4.1 3.0 1.7 16.1 (20%)
Africa 6.4 2.7 1.6 1.0 12.0 (10%)
South America 10.0 49 1.7 2.2 19.0 (10%)

Notes: Biomethane potential less than 20 km away from natural gas transmission grid, denoted in bcm. Parentheses in the last column represent how much this feedstock potential within natural gas grid proximity is as share of total regional feedstock potential. Data source: Outlook for Biogas and Biomethane, IEA, 2025
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Note on data source: The fuel pathways (except biomethane) use data from Rystad Energy. Abatement cost modeling and analysis by the Center. Rystad Energy's
views on fuel availability and costs may differ.

Disclaimer: The information provided in this article by Fonden Marsk Mc-Kinney Mgller Center for Zero Carbon Shipping is based on selected public sources
believed to be reliable but without a guarantee of accuracy, completeness or fitness for a particular purpose, and is subject to change without notice. This should not
be construed as investment, legal, tax, or accounting advice. Readers are encouraged to make their own judgments and seek professional advice when needed. This
information is provided without warranty or representation of any kind, express or implied. While every effort has been made to ensure the accuracy of the content,
Fonden Meaersk Mc-Kinney Mgller Center for Zero Carbon Shipping shall not be held liable for any errors or omissions in the content, nor for any loss or damage
arising from the use of it.
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