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Background: EU climate and energy targets 

2020 climate and energy package: 

 20 % cut in GHG emissions (compared to 1990) 

 20 % energy from renewables 

 20 % improvement in energy efficiency 

 

2030 climate and energy package: 

 40 % cut in GHG emissions (compared to 1990) 

 27 % energy from renewables 

 27 % improvement in energy efficiency 
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EU target for the 
transport sector: 

10 % renewables 

Ą Electric motors or 
biofuels. 

Fuel suppliers are 
required to reduce GHG 
emissions per volume by 
6 % in 2020 compared to 
2010. 



Growth of bioenergy cropping in Germany 

A large proportion of the 
11.8 million ha German 
total cropland area is used 
for bioenergy production. 

7 % of electricity produced 
from biomass. 

5 % of fuel are biofuels. 
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Growth of biogas cropping ς environmental impact 

In the same time period: 

Total ammonia emissions 
from German agriculture 
increased by 12 %. 

Direct N2O emissions 
from agricultural soils 
increased by 9 %.  
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Background: Sustainability criteria for biofuels 

Currently: 35 % GHG savings compared to fossil fuel 

2018:  50 % GHG savings compared to fossil fuel 

2015:  60 % GHG savings compared to fossil fuel for new production  
  plants 

Biofuels must not be grown on land converted from forest or wetland. 

Biofuels must not be produced from raw materials obtained from land with high 
biodiversity. 

A cap on first generation biofuels:  

Biofuels produced from cereal and other starch-rich crops, sugars and oil crops and 
from other crops grown as main crops primarily for energy purposes on agricultural 
land shall be no more than 7% of the final consumption. (Directive 2015/1513 ) 
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GHG balance of biodiesel - methodology 

Certified accounting methods for GHG balance can be used.  

 

However, farmers usually simply confirm that default values of the NUTS2 region 
are applicable to their product. 

The GHG balance takes into account: 

 

Å Cultivation 

Å Processing 

Å Transport 
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ÅField N2O emissions 

ÅEmissions from production of fertilizer 

and other agro chemicals  

ÅEnergy for field working 

ÅEnergy for drying 

ÅGHG emissions during seed production 



Field N2O emissions - methodology 

Tier 1: 

Direct N2O emissions = 

(annual input of synthetic fertilizer N + 

annual input of organic fertilizer N + 

annual amount of N in crop residues + 

annual amount of SOM-N mineralized) × 

emission factor 

Tier 2: Activity data and emission factors can be dissaggregated further, e.g., to be 
specific for crop types. 

Tier 3: Modelling or measurement approaches. 
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Field N2O emissions - methodology 

The IPCC (Tier 1) approach was developed for national inventories.  

The default emission factor of 1 % was derived from a global dataset and is 
independent of crop type, soil characteristics, and climate. 

Ą It was not developed for estimation of N2O emissions from cultivation of a 
specific crop (rapeseed or maize) in a specific (NUTS2) region. 

Ą A Tier 2 approach should be more appropriate. 

 

Do we have sufficient data to derive specific emission factors? 
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Published data ς a meta analysis 

Walter et al. (2015): Direct nitrous oxide emissions from oilseed rape cropping ς 
       a meta-analysis 

Ą 12 research sites, 43 annual data points 
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Ą N2O emissions are lower than 
expected from IPCC. 

Ą Large variation and uncertainty. 

 

IPCC 
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Project:  
Mitigation of GHG emissions from OSR cultivation 
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Results of OSR field experiments 

Å Strong effects of site and year  

Å Low to moderate emissions 

Ą Empiric exponential emission model 
from combined dataset (own + 
previously published) 
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Result of OSR field experiments 

 

 

Ą Empiric exponential emission model 
for direct N2O soil emissions from 
OSR cultivation 

Ą Emission factor not constant 

Ą For simplification emission factor at 
200 kg N fertilization 
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