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Disclaimer:

This publication has been prepared by Fonden Maersk Mc-Kinney Maller Center for Zero Carbon Shipping ("MMMCZCS") for informational purposes only.

The content herein is based on studies, research, and analyses conducted by MMMCZCS, as well as publicly available information as of the date of publication. While MMMCZCS has made every
reasonable effort to ensure the accuracy and reliability of the information presented, it does not guarantee or warrant, either expressly or impliedly, the completeness, accuracy, or suitability of this
information for any specific purpose.

The publication is not intended to serve as technical, regulatory, legal, or other advice. Readers are encouraged to consult with their own advisors before making any decisions or taking actions based
on the information contained herein. Compliance with applicable laws, regulations, and standards, including but not limited to those related to safety, environmental protection, design requirements,
and competition law, remains the sole responsibility of the reader.

MMMCZCS disclaims all liability, whether in contract, tort (including negligence), or otherwise, for any damages, losses, errors, or injuries, whether direct, indirect, incidental, or consequential, arising
from the use of, or reliance on, the information contained in this publication.

By accessing this publication, readers acknowledge and agree to the terms of this disclaimer and release MMMCZCS, to the greatest extent permitted by law, from any liability associated with the use

of the information provided herein.
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Appendix 1: 2030

biomethane production
assessment

Table 3: Share of feedstock potential per region.

Each region's aggregate 2030 biomethane estimate is split
by feedstock type. This is based on IEA regional feedstock
shares, using feedstock-specific biogas potential estimates
as shown in Table 3. This potential-based allocation is a
simplifying assumption and does not necessarily reflect the
realized commercial feedstock mix in 2030, which may tilt
more strongly toward lower-cost feedstocks than technical
potential alone would suggest.

Crop residues Manure Biowaste Woody biomass
Europe 35.0% 39.0% 18.0% 8.0%
India 56.0% 35.0% 9.0% 0.0%
China 23.1% 62.0% 14.8% 0.0%
North America 48.0% 11.0% 26.0% 15.0%
Southeast Asia 48.9% 25.7% 18.4% 6.7%
South America 53.0% 26.0% 9.0% 12.0%
Africa 54.0% 23.0% 14.0% 9.0%
Table 4: "Base" case - 2030 production (bcm) by feedstock.
Crop residues Manure Biowaste Woody biomass Total
Europe 345 384 177 0.79 9.86
India 0.34 0.21 005 0.00 0.60
China 0.46 1.25 0.30 0.00 201
North America 386 0.88 209 1.21 805
Southeast Asia 0.00 0.00 0.00 0.00 0.00
South America 0.38 0.19 0.07 0.09 072
Africa 0.00 0.00 0.00 0.00 0.00
Total (bcrm) 85 6.4 43 21 21.24
Table 5: "Max" case - 2030 production (bcm) split by feedstock.
Crop residues Manure Biowaste Woody biomass Total
Europe 858 9.56 441 1.96 2452
India 084 053 0.14 0.00 150
China 1.16 3.10 075 0.00 500
North America 961 220 521 3.00 20.02
Southeast Asia 0.00 0.00 0.00 0.00 0.00
South America 095 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 5285



Biomethane supply potential by 2030

Page 3

Appendix 2: Max case:
policy-induced
growth targets

In regions with strong policy support, notably the EU, higher
growth rates relative to our base case are needed to achieve
the announced targets. For instance, achieving

the REPowerEU target! of 35 bcm by 2030 requires about
38% annual growth (CAGR) from 2024 onwards. Europe
currently leads global biomethane deployment but faces
structural constraints. For instance, the REPowerEU targets
exceed biomethane potential with grid access within 20 km
(30 bcm vs 35 bem), requiring new grid connections or
installing small liquefaction units at production sites. Table 9
in Appendix 7 quantifies biomethane potential with grid
access within 20 km for all regions, including Europe.

China aims to reach 20 bcm of biomethane under its

14t Five-Year plan.? Similarly, India aims to targets 5% of
renewables in total natural gas consumption by 2030.2 Given
India's projected gas demand of 105 bcm by 2030,4
meeting this target would require about 5 bcm per year.
These national policies require significantly higher annual
growth rates of about 71% and 83% for India and China,
respectively.

In 2024 Brazil adopted the Fuel of the Future Package,®
which mandates annual replacement of 1% of fossil fuel gas
consumption with renewable gas over the next ten years.
This would require a renewable gas supply of approximately
2 bcm per year.

Table 6: Announced regional biomethane targets for 2030 and implied annual growth rates.

Region Current production, bcm Policy driven target by 2030 (bcm)
Europe 49 35

India 03 5215

China 10 20

North America 4 _

South America 0.36 1.6

Reaching many of these targets seems ambitious.
Therefore, our max case biomethane scenario assumes that
global biomethane production grows with the implicit EU
policy target of 38% (CAGR). Assuming this global policy-
driven growth rate of 38%, biomethane supply would reach
52.85 bcm (47.5 million tLSFOeq) by 2030, five times the
current capacity.

Growth rate required to meet policy target Policies

RePowerEU, Waste Framework Directive,

38% RED I, naticnal blending mandates

Mandatory blending, GOBAR-

vkt Dhan scheme in India
83% 14" Five-Year plan target
B Renewable Fuel Standard, California Low
Carbon Fuel Standard.
29% Fuel of the Future Package

T REPowerEU Plan, European Commission, 2022.

5, International Energy Agency, 2025.
5 Mapping Brazil's latest fuels policies, International Council on Clean Transportation, 2026.
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https://energy.ec.europa.eu/topics/renewable-energy/bioenergy/biomethane_en
https://www.iea.org/reports/renewables-2023/special-section-biogas-and-biomethane
https://www.iea.org/reports/india-gas-market-report
https://www.iea.org/reports/gas-2025
https://theicct.org/wp-content/uploads/2026/02/ID-531-%E2%80%93-Brazil-fuels-policy_policy-update_final-1.pdf
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Appendix 3: Emission factors
and production cost estimates

Emission factors

We estimate well-to-wake emissions intensities as shown in
Table 7. These emission factors suggest that biomethane
can deliver substantial emissions reductions relative to fossil
marine fuels, although the outcome varies by feedstock

and region.

Animportant caveat is that some emissions from feedstock
and fuel production may not be fully captured under the IMO
LCA Guidelines, meaning the cost of addressing those
emissions may also not be reflected in the production cost
profile. This is particularly relevant for manure-based
biomethane, where life cycle emissions depend strongly on

Table 7: WTW emissions estimates (gCO2eq/MJ).

how manure and digestate are managed. Our analysis
reflects the assumed pathway embedded in the selected
emission factors, including closed and effective digestion
and digestate management. Actual emissions may be higher
where methane losses occur outside that assumed
configuration.

Production cost estimates

We base biomethane production costs on IEA regional
estimates® by feedstock and add 7 USD/GJ for liquefaction
at large-scale LNG terminals, consistent with a mass-
balanced LBM pathway.

Region Crop residues Manure Biowaste Woody biomass
Europe 17.7 17.0 195 206
India 30.2 295 320 20.6
China 245 238 26.3 20.6
North America 203 195 220 20.6
Southeast Asia 257 250 275 20.6
Africa 298 291 31.6 20.6
South America 183 176 201 206
Table 8: Feedstock-specific biomethane production cost estimates (USD/GJ).
Region Crop residues Manure Biowaste Woody biomass
Europe 17 21 10 30
India 12 16 2) 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: Using data from IEA (2025).

6 Qutlook for Biogas and Biomethane, International Energy Agency, 2025.

®



https://www.iea.org/reports/outlook-for-biogas-and-biomethane
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Appendix 4.
Abatement cost curves
Jnder the max case scenario

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-methanol and 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.

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-methanol and biomethane. Biomethane potential is based on the max case scenario. 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 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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Appendix 5: Regional
and feedstock-specific
piomethane dynamics

Figure 5: 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 region. Supply potential is 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 |[EA (2025), as expressed in
Appendix 3. Costs do not include rewards or surplus unit revenues from the IMO NZF.

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. Supply potential is 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 3. Costs do not
include rewards or surplus unit revenues from the IMO NZF.
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Appendix 6: Methodology
revisions for the abatement
cost curve

This article uses an updated version of the abatement cost
curve presented in our earlier newsletter.” The main
methodological changes are:

- Project pool updated: The status and plans for each
project have been reviewed and updated; new
projects have been added, while projects that
were discontinued, cancelled, or progressed from
pre-FID to FID have been removed from the pool.

- Production cost assumptions revised: Minor
updates to the CapEx and OpEx assumptions affect
the estimated production costs of some pathways
and therefore their relative abatement costs
compared with the earlier published curve.

- Electricity cost inputs updated: In this article, 2030
LCOE estimates are derived from IRENA,2 using
2024 country-level LCOE data as a starting point
and applying assumptions on learning effects and
risk factors. The earlier newsletter used a different
LCOE assessment.

7 Countdown: The potential fuel supply waiting for a market, Maersk Mc-Kinney Maller Center for Zero Carbon Shipping, 2026.
8 Renewable Power Generation Costs, IRENA, 2025.

®



https://www.zerocarbonshipping.com/news/countdown-the-fuel-supply-waiting-for-a-market
https://www.irena.org/-/media/Files/IRENA/Agency/Publication/2025/Jul/IRENA_TEC_RPGC_in_2024_2025.pdf
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Appendix /: Feedstock
potential within natural gas
grid proximity

In a mass-balancing framework, grid access determines
which biomethane volumes can participate without

requiring decentralized liquefaction. At the same time, grid
access does not appear to be the binding constraint on our
2030 supply cases. According to the IEA®around 30% of the
total global biomethane potential (840 bcm) lies within 20 km
of an existing natural gas grid. That implies roughly

251 bem per year of near-term infrastructure-compatible
potential (Table 9): still far above the supply volumes we
project for 2030.

In other words, while grid connection is important

in determining whether supply can flow efficiently into a
mass-balanced system, the amount of feedstock close to
the grid does not appear to constrain near-term biomethane
deployment at the levels considered here.

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 5.5 24 30.6 (60%)
India 16.1 100 25 0 28.7 (25%)
China 14.6 302 145 1.3 60.7 (50%)
Narth America 40.3 9.2 218 12.6 84.0 (60%)
Southeast Asia 78 41 30 1.1 16.1(20%)
Africa 6.4 2.7 1.6 1.0 12.0 (10%)
South America 10.0 4.9 1.7 22 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.

6 Outlook for Biogas and Biomethane, International Energy Agency, 2025.



https://www.iea.org/reports/outlook-for-biogas-and-biomethane
https://www.iea.org/reports/outlook-for-biogas-and-biomethane
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VISIT our website
for more

WWW.Zerocarbonshipping.com/
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