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practices for the 
sustainability of milk 
and beef industries 
in Finland 
Catch the carbon project: Dairy and beef 
industries in Finland: Progressing pathways to 
carbon-neutrality by 2035 (NC-GRASS)
Narasinha J. Shurpali, Principal Scientist, Natural 
Resources Institute Finland (Luke)



©
 L

uk
e

Integrated Milk and Beef production system is complex

• It involves several interacting 
processes that include crop and 
pasture production, crop harvest, 
feed storage, grazing, feeding, and 
manure handling.

• Profit margins for dairy industry are 
getting smaller while environmental 
constraints are higher. 
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Milk production depends on grasslands
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To support the sustainable milk production 
in Finland and to advise the farmers on the 
best grassland management practises.

We monitor year-round GHG emissions 
from grasslands, both on mineral and 
drained peat soils
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Results from GHG measurements

• During winter months, Carbon is lost at low 
background rates

• During summer, Carbon uptake by the 
vegetation is higher than C loss

• On an annual basis, net Carbon gain or loss 
depends upon soil type, climate, and 
management practices (harvesting, tillage, 
fertilization) 

• Their impact is well captured in our 
continuous, multi-year data



©
 L

uk
e

Finnish agricultural GHG mitigation opportunities

• Mineral soils are smaller net sources of GHGs, 
they emit less and produce more grass biomass 
than peat soils

• Among the drained peat soils, well drained soils 
emit less GHGs than poorly drained soils

• High N2O emissions after the first grass cut and 
second dose of fertilization can be reduced 
significantly by delaying the fertilizer application 
by a week to ten days

Soil type CO2 CH4 N2O Total GHGB Biomass Yield Biomass C% DBM CO2-eq NECB Feed CO2-eq

CO2-eq t ha-1 t ha-1 % t ha-1 t ha-1 kg kg-1

Mineral -9.2 0.1 1.2 -7.9 7.5 0.42 11.7 3.8 0.5

Peat, well drained -3.5 3.1 5.1 4.7 5.4 0.43 8.6 13.3 2.5

Peat, poorly drained 2.6 1.3 9.0 12.9 5.9 0.43 9.4 22.3 3.8
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Forthcoming Policy Brief: Quantifying Greenhouse Gas Emission Potential 
from Organic Soils in Finnish Grass Production: A Satellite-Based 
Assessment of Cultivation Intensity
• Luke and Finnish Geospatial Research Institute
• Use of satellite images to identify the percentage of well and 

poorly drained agricultural soils across Finland
• Well drained sites – two grass cuts – Poorly drained sites –

a single grass cut. Such vegetation structural changes are 
clearly distinguishable from remote sensing 

• Using our measured, dynamic GHG emission  factors, we 
assess the contribution of different organic soil types to 
agricultural GHG balances

Recommendation:
Farmers with unsustainable soil types (very high GHG emitters) 
should be encouraged with incentives and subsidies to give up 
environmentally costly agricultural production and adopt 
paludiculture or another less GHG emitting option
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Thank you!

Members of the Luke NUMA research group & Luke INFRA Unit &
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Conference presentations during the project period
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