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Global estimates of agricultural GHG mitigation

� Database of over 200 experiments to derive 
per-area / per-animal mitigation efficiencies 
for >60 agricultural mitigation options, for four 
climate zones – for CO2, CH4 and N2O

� Mean estimates and low and high 95% 
mitigation potential derived from mixed 
effects modelling

� Applied to appropriate agricultural (crop, 
grass, livestock) areas / numbers in each 
climate zone in each region

IPCC WG-III (2007)



Soil C sequestration for cool dry climates
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Soil C sequestration in different climates

IPCC WG-III (2007)
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Global agricultural GHG mitigation potential

Smith et al. (2008)
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Low and high estimates of mitigation potential in regions

Smith et al. (2007)
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Effect of C-price on implementation

Smith et al. (2007)
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Agriculture in Denmark

� Agriculture occupies 62% of land area

� 55 % of agricultural area is in cereals

� 20 % of cereal grains are exported

� 80 % of butter and cheese are exported

� >80 % of meat is exported

� Increasing livestock production (and exports)

� Detailed and strict regulation on N fertiliser 

and manure use has been implemented

IPCC WG-III (2007)



Development in GHG emission in Denmark
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Development in carbon in mineral soils in 

Denmark
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The changes around 1990 are caused by a ban on field burning of straw.

There was a political will to ban straw burning, because of smoke pollution.



Projected GHG emission reductions in 

agriculture in Denmark 1990 to 2008-12

Source mill. ton CO2 

Methane 0.3 
Nitrous oxide 2.9 
Carbon in mineral soils 1.5 
Carbon in organic soils 0.1 
Less use of lime 0.3 

Total 5.1 
 

5.1 million ton CO2 is about 7% of total GHG emissions in Denmark.

Denmark has a 21% reduction commitment under the Kyoto Protocol.

In total Danish agriculture is expected to cover 35% of
Denmark’s reduction commitment under the Kyoto Protocol



Contribution of GHG emission reduction 

measures (% of total emission) on farm types

Farm type Cattle, per cow Pigs, per sow with 
slaughter pigs 

Arable farms, per 
ha 

Typical emissions (kg 
CO2) 

14,000 7,500 3,500 

Staw incorporation  8.9 24.0 
Biogas 3.8 6.7  
Burning of solid manures  4.5  
Cooling of slurry, pigs  0.4  
Covering of slurry stores 0.8 1.3  
Covering of solid manures 5.4   
Feeding cattle with more 
fat 

6.0   

Improved N-utilisation, 
pigs 

 2.3  

Catch crops 1.4 3.8 7.5 
Reduced tillage  1.5 3.2 
Nitrification inhibitors   5.1 

Total 10-18 15-29 20-40 

 



Incentives to reduce emissions currently being

considered in Denmark

� Regulate (prescribe or prohibit) certain 

practices

� Tax on methane and nitrous oxide emissions 

from individual farms

� Financial support for climate friendly 

agriculture based on either:

� A list of approved measures

� A farm scale accounting of greenhouse gas 

emissions (reduction relative to a standard)



Call for research, innovation, education and 

governance

� Sustainable agriculture as a way to reconcile needs for 
both adaptation and mitigation to climate change

� Ecological technologies to improve productivity and 
conserve system carbon and nitrogen should be 
promoted

� Research need to explore how management, genetics 
and agronomy can improve system resilience and
reduce emissions

� Innovation at the local levels needs to be promoted to 
achieve locally adapted sustainability targets

� Education at all levels on climate change and 
greenhouse gas reductions as well as sustainability

� Policies and governance should encourage locally 
adapted measures the promote both mitigation and 
adaptation to climate change – POLITICAL WILL to act



www.klima.au.dk

Beyond Kyoto: Addressing the Challenges of Climate Change

Science meets Industry, Policy and Public

5 - 7 March 2009, Aarhus, Denmark

OPENING ADDRESS BY GRO HARLEM BRUNDTLAND

”Beyond Kyoto – the need for cooperation and participation 

by science, business and civic society”


