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Biogas research at Luke 



What is RED II? 
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Renewable Energy Directive II 

• As part of its ‘Clean Energy for all Europeans’ package, 

the European Commission proposed an update of the 

Renewable Energy Directive for the period 2021 – 2030 

(RED II) 

• The RED II compromise raises the overall EU target for 

Renewable Energy Sources (RES) consumption by 2030 

to 32% 

•  A minimum of 14% of the energy consumed in 

road and rail transport  

 



6 

Changing the colour 

of the shape 

Home/Layout RED II 

• The RED II defines sustainability criteria for liquid biofuels 

used in transport, as well as for solid and gaseous 

biomass fuels used for power, heating and cooling 

production.  

• Suppliers of bioenergy will have to comply with the 

criteria in order for the biofuels and bioenergy to account 

towards the RES target and to be eligible for financial 

support by public institutions 

• For installations starting in early 2021 or later, the 

emission reduction compared to fossil fuel requirement 

for biogas used in  

• Transport will be 65% 

• Heat, electricity and cooling 70%  

  (80% for installations startin in 2026) 

 

 



Biogas production in Finland 
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Political ambition in Finland 

• In Finland the target is to increase the share of 

renewable transport fuels to 40% by 2030 

• 50 000 gas driven passenger cars by 

2030 (now about 10 000 CH4-cars) 

 

• Governments biogas program seeks ways to 

increase biogas production in Finland 

 

 

http://urn.fi/URN:ISBN:978-952-327-482-2
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Winquist et al 2019 

https://doi.org/10.1016/j.jclepro.2019.06.181
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Biomasses from various sources (t/a) 

74 % of recyclable phosphorus and 

82 % of nitrogen is in manure 

 

Luke & Syke: Ravinnelaskuri 
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Biogas potential 

• Theorethical biogas potential in Finland 

about 18-24 TWh 

• Techno-economical about 10 TWh 

• In prodcution now about 1 TWh and 

only part of that in vehicle use 

• Almost 90% of potential from 

agricultural materials, mostly energy 

crops and plant side-treams 
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• Perennial grasses start growing early in the spring 

when solar radiation is abundant and soil water 

situation is good 

• In addition, grasses are grown in as perennial 

green fallows and in buffer zones 

• Silage production is closely connected to milk 

production and the additional biomass generated 

from more efficient grass production would be 

available on areas where milk production is high 

• Green fallows are located quite evenly around the 

country in relation to overall field area  



Biogas from grass –sustainable? 
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Emissions from biogas produced from grass 

• The life cycle assessment (LCA) was used to 

calculate the climate impact of grass cultivation 

as well as emissions from the production of 

biomethane  

• Five scenarios were set, to compare the emissions 

from different substrates used in biogas plant 

http://urn.fi/URN:ISBN:978-952-326-789-3
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Scenarios 

1. Grass silage (mineral soil, 62 000 t/a) 

2. Grass silage (organic soil, 62 000 t/a) 

3. Clover silage (mineral soil, 74 000 t/a) 

4. Grass silage + 80% manure (135 000 t/a) 

5. Grass silage from green manuring (48 000 t/a) 
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Emission from process chains 
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Emission reduction compared to fossil fuels 

Scenario Emission reduction 

(%) 

Grass silage (mineral soil) 50 

Grass silage (organic soil) -13 

Clover silage (mineral soil) 61 

Grass silage + manure* 96 

Grass silage from green manuring 79 

* Manure bonus -45 gCO2eq/MJmanure  



Other benefits 

• In principle, expansion of biomethane production 

from grass leys could lead to improved crop 

rotations with perennial species amending 

monocropping or simple rotations 

• The LCA methods for estimating soil CO2 

balance are still in the development phase 
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Manure is valuable resource 

• The most important biomass 

containing nutrients 

• Phosphorus in manure would 

cover almost all needed 

proshporus 

• Covers also remarkable 

amount of needed nitrogen 

• Part of recycling organic 

material back to soils 

 

www.luke.fi/manurestandards 
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Biogas production from manure 

• When manure is used for biomethane 

production (in transport), the emission savings 

compared to fossil fuels can be even 72-202%* 

 

• Treating manure in centralised biogas plants 

could also be solution for fertiliser production 

• Especially phorphorus concentration in 

manure rich areas 

• Large scale bring economic befefits 

 

 

 

*examples in REDII 
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Conclusions 

• It is recommended to use manure as co-substrate 

when grass silage is used for biogas production 

• Not only reduces the emissions but helps also 

the degradation process 

• If biogas production increases green manuring and/or 

crop rotation, the positive effects are larger than only 

CO2 emissions 



Saija Rasi 

saija.rasi@luke.fi 

@SaijaRasi 

Thank you! 


