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Feedstock for biomethane production in Europe

Source: EBA Statistical Report 2024
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Feedstock for biomethane production in Europe

➢ A clear trend towards agricultural residues and -to a lesser extend- organic municipal solid waste, sewage sludge and 
industrial waste.

➢ Monocrops (maize mostly in Germany) are gradually withdrawn from 2017 onwards

Source: EBA Statistical Report 2024
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Feedstock types for biogas production in selected European 
countries

• High country variation

• In several countries, there is one dominant feedstock type 

Source: EBA Statistical Report 2024
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Feedstock types for biomethane production in EU

2022

POTENTIAL BIOMETHANE 

FOR GAS NETWORK

bcm/year

BIOMETHANE ENERGY 

CONTENT 

TWh/y

European Union - 27 

countries 
39.71 382.89

Bovine 7.87 75.88

Dairy cows 5.77 55.59

Sheeps 1.3 12.58

Goats 0.25 2.4

Swine/pigs 1.97 18.99

TOTAL MANURE 17.16 165.44

Wheat straw 10.07 97.07

Oat straw 1.15 11.12

Barley 4.5 43.4

Rye 0.85 8.19

TOTAL STRAW 16.57 159.78

Whey/milk 1.58 15.22

Bio-food waste 4.4 42.45

TOTAL FOOD WASTE 5.98 57.67
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(Source: A Gas for Climate report, July 2022)

Source: EBA Statistical Report 2022
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R&I in growing crops

 Sequential cropping (a) (double, triple etc; i.e  BIOGASDONERIGHT concept, projects BECOOL, BIKE, Icarus, 
intercropping (b) (raw, patch, strip, etc)

 Minimal/low tillage

 Growing perennial crops

 Growing crops (annual, perennial) on marginal lands (i.e projects MAGIC, MIDAS) for land phytoremediation (i.e 
projects GOLD, PHY2CLIMATE, CERESIS, FORTE, GRACE)



The BiogasDoneRight concept



The BECOOL project

• Wheat and maize grain yields were not affected by the rotations in all environments

• Rotations with fiber sorghum, kenaf and hemp resulted in highest biomass yields in all environments
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The integrated cropping systems including food and lignocellulosic crops are: 
green: food crop
orange: energy legume
blue: energy crop



Developed potential crop rotations for each European environmental zone

Atlantic
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Comparison with other estimates
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Mixed cropping

➢ to maximize biomass production (both in 
quantitative and qualitative terms) for 
conversion into SAF with:

✓ intercropping systems of sorghum and 
legumes (sunn hemp and pigeon pea) 

✓ biostimulants on crop growth and 
production. 

➢ Crop systems

✓ Sorghum monocrop 

✓ Sunn hemp monocrop 

✓ Pigeon pea monocrop 

✓ Sorghum + sunn hemp intercrop 

✓ Sorghum + pigeon pea intercrop



Advantages Disadvantages

• Enhanced soil fertility and higher yields. 
• Required higher levels of farm 

organization and farmer skills.
• Improved soil structure and maintenance 

of long-term productivity and organic 
matter

• Increased need of diversified 
agricultural equipment and 
agricultural supplies.

• Longer period of land cover with 
subsequent lower erosion.

• Reduced land availability for the most 
profitable crop.

• Reduced use of agricultural inputs such 
as agrochemicals and synthetic fertilizers.

• Unfamiliarity of farmers with several 
crop rotations’, cultural and 
management requirements.

• Diversified production with greater 
market opportunities and lower 
economic and climatic risks.

• The fact of having to keep scheduled 
crop sequences leaves no choice to 
farmers to select crops contingently.

• Increased biodiversity and less monotony 
of the landscape.

• Time-diluted farming activities.

Source: Zegada-
Lizarazu and Monti . 
Energy crops in 
rotation. A review. 
Biomass and 
bioenergy 35 (2011), 
12-25.



Other feedstock choices: Digestate

Total nutrient demand in Europe: 11.1 Mt nitrogen, 2.8 Mt phosphorous and 3.1 Mt potassium per year.



Other feedstock choices: Digestate

➢ When digestate spreading has to be limited (for zones in N 
surplus) 

➢ if the biogas plant is located in an urban area away from fields
➢ if derived from waste water treatment plants and needs further 

processing
technology options are considered to use it as feedstock for 
additional biomethane. 

In HYFUELUP project, an alternative biomethane 
production pathway will be demonstrated that 
includes the flexible conversion of low-grade 
feedstocks via sorption-enhanced gasification 
coupled with syngas or flue gas clean-up, followed 
by fluidised-bed methanation of either syngas or 
flue gas with the dynamic addition of hydrogen. 



✓A clear trend towards: 

➢ agricultural residues, manure and plant residues for biomethane production

➢ AD-based biomethane at present, gasification expected to progress fast from 2030 to 2050

✓Expansion and improvement of separate waste collection systems can result in increased availability of food waste.

✓Mobilization of currently underutilized industrial wastewater streams, agricultural residues and manure can contribute to 
a sufficient and sustainable supply of feedstock  

✓R+I needs also vary across technologies and countries

➢ On feedstock: focus on 

▪ sequential cropping, minimum tillage,

▪ use of marginal lands, perennial crops

▪ Other alternative options (i.e digestate)

✓ Introduction and scaling-up of sequential cropping as a sustainable agricultural practice, can assure additional feedstock.

✓ Technological progress in gasification processes, enabling the use of a wider range of feedstocks

Conclusions
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