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Agricultural biogas production in Europe

Estimated number of biogas plants in Europe (2007):

Å 4,242 farm-scale 

Å >26 centralised biogas plants

Estimated amount of biomass feedstock supplied to the European agricultural biogas plants (2007): 

90.0 mill tonnes
of which:

Å 55% animal manure

Å 21% energy crops

Å 24% other organic waste from food industry

Å<1% municipal waste



Estimated biogas production (2007):

ÅAnnual biogas production from agricultural biogas plants in Europe 1.85 x 109 m3

ÅEnergy production from agricultural biogas plants in Europe: 50.02 PJ

Estimated biogas potential 

ÅThe potential for biogas based energy production in Europe, originating from 

animal manure alone  is estimated to 827 PJ.

Background for estimations:

Standard methane content in biogas of 65%

Average biogas yield of 20 m3 per tonne biomass

1000 m3 of biogas = 22 GJ; 1 GJ=109J;  1 PJ= 1015 J

Agricultural biogas production in Europe

Example from Denmark

ÅEnergy conversion efficiency of biogas used for CHP production is about 80%

Å40% electricity

Å40% utilised heat

Å20% losses
Å10% used to heat up the biomass

Å10% engine loss when using the heat 



Biomass feedstock for agricultural biogas plants

Animal manure and slurries

Å Pig manure/slurry

Å Cattle manure/slurry

Å Poultry manure

Å Deep litter

Energy crops

Å Maize and maize silage 

Å Green harvested crops

Agro-industrial residues

Å Stomach and intestinal content from slaughterhouses

Å Flotation sludge and other slaughterhouse waste

Å Waste from dairies

Å Waste from fish industries (fish waste and fish oil)

Å Glycerine

Å Residues from vine industry

Å Waste from plant oil production  

Å Waste from sugar industries

Å Meat and bone meal

Municipal waste

Å Source sorted household waste

Å Municipal sludge (waste water treatment plants)



Biomass feedstock for agricultural biogas plants



Biogas in Denmark

Type of plant Nr. Production

PJ

Potential 

- Centralised co-digestion

- Farm scale plants

- 2,14 mill tonnes animal slurry

(5 % of the total)

- 0,4 mill tonnes organic waste

- Waste water treatment plants

- Industry plants

- Landfill gas recovery plants

- Household waste
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Biogas in Denmark 2009

Centralised plants 

Farm-scale plants

New biogas plant projects
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Necessary framework to achieve the political goal

Å Fair electricity prices and price guaranty

Å Availability of co-digestion substrates (other than animal slurries)

Å Simpler rules for plant approvals and operation

Å Supportive overall framework (agricultural, environmental and veterinary legislation)

Å Improved public perception of biogas

Å Founding for RD&D ( externalities, new substrates, pre/post treatment etc

Denmark needs more biogas plants

Why biogas?

Renewable energy and e security of energy supply

ÅBiogas is a cost-efficient tool for GHG reduction

ÅProtection of water environment

ÅCheap recycling and utilisation of organic residues for energy and fertiliser

ÅBrings economic and environmental benefits to involved farmers and to the society

ÅCreates jobs and local development

Manure based biogas is economically and socio ïeconomic feasible if:

ÅOrganic waste is co-digested with animal manure and slurries

ÅEnvironmental and economic externalities are taken into account



Actual incentives for establishment of biogas plants 
(Case: Denmark)

- Socio-economic benefits of biogas production

- Fulfilment of environmental policies

- cheap tool for reduction of GHG emissions ( 5,37 Euro/tons CO2 equivalent)

- 90 kg CO2 EQ. / t biomass treated 

- Agricultural benefits

- cheap slurry storage

- less transport

- less odours and flies

- less CH4 emissions from storage and spreading 

- cheap redistribution of slurry ( centralised co-digestion)

- sanitation and pathogens control

- NPK declaration of digestate

- high N-utilisation and less N- leaching in digestate

- possibility of fibre separation



GHG emission, with and without biogas  production
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Odour reduction by application of digestate



* Biomethane as by product 

(rape cake, mash, straw)

Vehicle fuel consumption: gasoline engine 7.4 l/100km, 

diesel engine 6.1 l/100 km

Biomethane

BtL (Biomass-to-Liquid)

Rape seed oil

Biodiesel

Bioethanol

Biogas as vehicle fuel, compared to other biofuels


